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1.1 problem 1
Internal problem ID [7045]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

J - cos (y) sec () _0
T

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 73

‘dsolve(diff(y(x),x) = cos(y(x))*sec(x)/x,y(x), singsol=all)

sec(z)
2( [ @) g sec(z)
e (f e m) -1 2el T degy

eZ(f %d‘w)c% + 1’ e2(f %dw)c% +1

y(x) = arctan

v/ Solution by Mathematica
Time used: 5.307 (sec). Leaf size: 49

LDSolve [y' [x]== Cos[y[x]]*Sec[x]/x,y[x],x,IncludeSingularSolutions -> True] J

y(z) — 2arctan (tanh (% (/lx %dml} + Cl) ))

y(z) — —g

™

y(z) = )



1.2 problem 2
Internal problem ID [7046]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —z(cos(y) +y) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

Ldsolve(diff(y(x),x) = x*(cos(y(x))+y(x)),y(x), singsol=all) J

22 y(z) 1
el -~ d =0
2 (/ cos(_a)+_a —a )+

v/ Solution by Mathematica
Time used: 0.71 (sec). Leaf size: 33

‘ DSolvel[y' [x] == x*(Cos[y[x]]+y[x]),y[x],x,IncludeSingularSolutions -> True]

y(z) — TverseFunction [ /1 . = K[l]l) il dK[l]&] [%2 4 01]



1.3 problem 3
Internal problem ID [7047]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

5 () (s1;1 W +y) _ 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

‘dsolve(diff(y(x),x) = sec(x)*(sin(y(x))+y(x))/x,y(x), singsol=all)

sec (z) y(@) 1 _
/ T dz (/ sin (__a) —I—_ad_a ta=0

v Solution by Mathematica
Time used: 1.312 (sec). Leaf size: 41

LDSolve [y' [x]== Sec[x]*(Sin[y[x]]+y[x])/x,y[x],x,IncludeSingularSolutions -> Tirue]

y(z) — InverseFunction[ 1#1 K+ slin(K[l])dK[l]&] [/j %dlﬂﬂ + cl]




1.4 problem 4
Internal problem ID [7048]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y - (5 + Secx(w)> (sin (y) +y) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve(diff(y(x),x) = (6+sec(x)/x)*(sin(y(x))+y(x)),y(x), singsol=all) J

y(z)
/5x+sec(x)dx_</ . 1 d_a>+cl=0
x sin(_a)+_a

v/ Solution by Mathematica
Time used: 19.938 (sec). Leaf size: 168

‘ DSolvely' [x] == (56+Sec[x]/x)*(Sin[y[x]]+y[x]),y[x],x,IncludeSingularSolutions -> True]

Solve [ [ (2w

_ 5(—sec(K[1]) sin(K[1] — y(z)) + sec(K[1]) sin(K[1] + y(z)) + 2y(z))
sin(y(z) + 4(z) )axts

y(z) )
" (e sacee
_/”’ <5(cos(K[2]) + 1)(2K12] — sec(K[1]) sin(K[1] — K[2]) + sec(K[1]) sin(K[1] + K[2])) 5(cos(K[1]

(K[2] + sin(K[2]))?



1.5 problem 5
Internal problem ID [7049]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

Ldsolve(diff(y(x),x) = y(x)+1,y(x), singsol=all)

y(x) =—-14+¢€"¢

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18

-

LDSolve [y'[x] == y[x]+1,y[x],x,IncludeSingularSolutions -> Truel

-/

y(xz) > =1+ c1€”
y(z) = -1



1.6 problem 6
Internal problem ID [7050]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y=1+z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

Ldsolve(diff(y(x),x) = 1+x,y(x), singsol=all)

1
y(z) = 53:2 +z+c

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

‘ DSolvely' [x]== 1+x,y[x],x,IncludeSingularSolutions -> True]

y(z) > —+z+a

10



1.7 problem 7
Internal problem ID [7051]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

Ldsolve(diff(y(x),x) = x,y(x), singsol=all)

2
x
y(z) = 5 +c
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 15

LDSolve [y'[x] == x,y[x],x,IncludeSingularSolutions -> Truel

2

T
y(x) — 5 +c

11



1.8 problem 8
Internal problem ID [7052]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

Ldsolve(diff(y(x),x) = y(x),y(x), singsol=all)

y(x) = e"cy

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 16

-

LDSolve [y'[x] == y[x],y[x],x,IncludeSingularSolutions -> True]

-/

y(z) = 1€’
y(z) =0

12



1.9 problem 9
Internal problem ID [7053]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

Ldsolve(diff(y(x),x) = 0,y(x), singsol=all)

-/

y(@) =

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 7

LDSolve [y'[x] == 0,y[x],x,IncludeSingularSolutions -> Truel
y(x) =

13



1.10 problem 10
Internal problem ID [7054]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

sec (x)

y =1+
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

'dsolve(diff(y(x),x) = 1+sec(x)/x,y(x), singsol=all)

y(x)z/#daﬂ-w—kcl

v/ Solution by Mathematica
Time used: 0.833 (sec). Leaf size: 25

LDSolve [y'[x] == 1+Sec[x]/x,y[x],x,IncludeSingularSolutions -> True]

vw) > [ (% . 1) dKT1] +

14



1.11 problem 11
Internal problem ID [7055]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

) sec(z)y
z

=T

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

dsolve(diff (y(x),x) = x+sec(x)*y(x)/x,y(x), singsol=all)

N

y(z) = (/xe_(f =52ds) 1 + cl) of *5de

v/ Solution by Mathematica
Time used: 0.483 (sec). Leaf size: 56

LDSolve [y'[x] == x+Sec[x]*y[x]/x,y[x],x,IncludeSingularSolutions -> True]

¥ sec v K[2] g
y(z) — exp ( /1 I({%[]l])dlf[lo ( /1 exp <_ /1 %df([l]) K[2dK[2]

+ Cl>

15



1.12 problem 12
Internal problem ID [7056]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

/ _ 2_y — 0
T
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
Ldsolve( [diff(y(x),x) = 2xy(x)/x,y(0) = 0],y(x), singsol=all) J

y(z) = 122

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6

‘ DSolve[{y' [x] == 2*xy[x]/x,y[0]==0},y[x],x,IncludeSingularSolutions -> True] ‘

y(z) =0

16



1.13 problem 13
Internal problem ID [7057]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

|dsolve(diff(y(x),x) = 2xy(x)/x,y(x), singsol=all)

y(z) = 1z

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 16

LDSolve [y'[x] == 2xy[x]/x,y[x],x,IncludeSingularSolutions -> True]

y(z) = c12”
y(z) = 0

17



1.14 problem 14
Internal problem ID [7058]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

In(z2+41)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve(diff (y(x),x)=1n(y(x)"~2+1)/1n(x~2+1) ,,y(x), singsol=all)

1 p y(z) 1 p
/111(.7;2—1—1) v / In(_a®+1) | ta=0

v/ Solution by Mathematica
Time used: 0.64 (sec). Leaf size: 48

-/

LDSolve [y' [x] == Logli+y[x]~2]/Logl[1+x~2],y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — InverseFunction [/1#1 og (K[11]2 n 1)dK[1]&] {/lw og (K[12]2 n 1)dK[2] + cl}
y(z) =0

18



1.15 problem 15
Internal problem ID [7059]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

'dsolve(diff(y(x),x)=1/x,y(x), singsol=all)

y(x) =In(2) + ¢

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10

LDSolve [y'[x] == 1/x,y[x],x,IncludeSingularSolutions -> Truel

y(z) = log(z) + 1

19



1.16 problem 16

Internal problem ID [7060]

Book: Own collection of miscellaneous problems

Section: section 1.0
Problem number: 16.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘,

s ik S
Y dyzd — 222
v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 37
Ldsolve (diff (y(x) ,x)=(-x*y(x)-1)/(4*x"3*y(x)-2*x"2) ,y(x), singsol=all) J

RootOf (_Z*°¢; —

10_ 2%, +25_Z'%¢; — 162°)° — 1

y(z) =

v/ Solution by Mathematica

Time used: 15.76 (sec). Leaf size: 391

4z

.
== (-xxy[x]-1)/(4*xx"3*y[x]-2*x"2),y[x],x, IncludeSingularSolution# -> True]

y(z) — Root [64#1%c;°z°

y(z) — Root [64#1%c;°z°

— 80#1%¢, %z

80#1401 z*

y(z) — Root [64#1°c;°z° — 80#1%c;,°z*

y(z) — Root [64#1°¢; 2"

y(z) — Root [64#1°c;°z°

80#1401 z*

— 80#41%¢,°z*

— 2041%¢; 523 + 25#1%¢,%2% + 1041c,°x — 2°
+ c1°&, 1]

— 2041%¢; 523 + 25#1%¢; %% + 1041c,°x — 2°
+ ¢ °&, 2}

— 20413¢; 523 + 25#1%¢; %% + 1041c,°x — 2°
+¢°&,3

— 20413¢; 523 + 25#1%¢: %% + 1041c,°x — 2°
+ ¢1°&, 4]

— 20413¢, %23 + 25#1%¢,%2% + 1041c,°x — 2°
+ ¢1°&, 5]

20

‘cl



1.17 problem 17
Internal problem ID [7061]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 17.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

y”
I—xy'-l—y:()

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 18

e

tdsolve((1/4)*diff(y(x),x)“2-x*diff(y(x),x)+y(x)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 25

-

.
DSolve[(1/4)*(y' [x]) ~2-x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Tru#]

N

02

y(x) = iz — %

y(z) — 22

21



1.18 problem 18
Internal problem ID [7062]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

[y(0) = 1]

v Solution by Maple
Time used: 0.469 (sec). Leaf size: 148

-

Ldsolve([diff(y(x),x)=sqrt( (1+y(x)) /y(x)~2),y(0) = 1],y(x), singsol=all)

-/

y(z) =
(141iv3) (—12\/% + 9z + \/(—12\/53; + 922 — 8) (3z — 2\/5)2) i3 4(—12\/53; + 9z

4 (—12\/§x + 922 + \/(—12\/533 + 922 — 8) (3z — 2v2

22



v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 123

LDSolve [{y' [x]==Sqrt[ (1+y[x])/y[x]1~2],y[0]==1},y[x] ,x,IncludeSingularSolutionJE -> True]

y(z) = _411 (1 + zx/ﬁ) \/ 022 + /8104 — 216323 + 28822 — 64 — 12v/2z
i(v3+1)

+1
{’/ 922 + \/ 81zt — 216v/273 + 28822 — 64 — 12v/2z

+

23



1.19 problem 19
Internal problem ID [7063]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

Y —V1-22—y2=0

X Solution by Maple

dsolve(diff (y(x),x)=sqrt( 1-x"2-y(x)~2),y(x), singsol=all)

N\ J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [y' [x]==Sqrt[ 1-x~2-y[x]~2],y[x],x,IncludeSingularSolutions -> True] J

Not solved

24



1.20 problem 20
Internal problem ID [7064]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

‘dsolve(diff(y(x),x)+y(x)/3= (1-2%x) /3%y (x) "4,y (x), singsol=all)

1
y(@) = (e®c; — 2z — 1)%
1+iv3
y(r) = — 1
2(e*cp — 2z —1)3
y(:v) _ z\/§ -1

2 (evc, — 2z — 1)3

25



v/ Solution by Mathematica
Time used: 4.53 (sec). Leaf size: 76

kDSolve [y' [x]+y[x]/3== (1-2%x)/3*y[x]~4,y[x],x,IncludeSingularSolutions -> Truel

(@) - 1
x
Y v—2x +cier —1
v/ —1
T) = —
y(@) =2+ cre* —1
(_1)2/3
) —
y(@) =2z + cre* — 1
y(z) =0

26



1.21 problem 21
Internal problem ID [7065]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Chini]

y-Vy=z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 69

-

Ldsolve(diff(y(x),x)=sqrt(y(x))+x,y(x), singsol=all)

\ >

4 arctanh < %) 2 arctanh (2 %) In (—w2+4y(w))

3 B 2 3 3m2
_2ln(2) 2D (M=)
3 3

—2ln(z)+c =0

27



v/ Solution by Mathematica
Time used: 47.265 (sec). Leaf size: 716

kDSolve [y' [x]==8qrt[y[x]]+x,y[x],x,IncludeSingularSolutions -> Truel

e31z(8 + e1z?)

322 +
{‘/_618011;6 + 2061501 CL'3 + 8\/_62401 (_1 + 63c1.’E3) 3 + 861201

y(z) =

+ 6—601 {’/_61801 IL‘6 + 2061501 CE3 + 8\/_62401 (_1 + 6301 .'L'3) 3 + 8612c1

9i(v/3 — i) e¥1z(8 + e*15°)
{5/_61861:1;6 + 2061561.’53 + 8\/—62401 (_1 + 63(:1 x3) 3 + 861201

1 2
y(z) — ™ 54z —

+9¢ (\/g—i-z) e o {'/—61801306 + 2015173 + 8/ —e24e1 (—1 + ederg3) 3 4 Bel2er

9 (V3 +1) e>13(8 + e>123)
i/_emclxe 4 20el51 73 4+ 81/ (—1 + eda1g?) 3 4 8el2en

1
y(z) = - | 542® + —9(1

72

+ Z\/§> e~ 0 f/—elscl 26 4 20e15e133 4 8/ —e24e1 (—1 + e3e13) 3 4 8el2en

— (=28 + 3¢* + /=222
42
i 28 L 6at 44 i) v/ —x822
y(x)_>(1+ V3) (—25) +§x2+(\/§+)x/
1 ,((1+4v/3)z*  i(V3+i)a?
y(x) — % < a5 + T + 6)

y(z) —

28



1.22 problem 23
Internal problem ID [7066]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

22y +y° —2yy =0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 17

e

Ldsolve(x‘2*diff(y(x),x)+y(x)‘2=x*y(x)*diff(y(x),x),y(x), singsol=all)

~—

y(z) = —z LambertW (_e_

)

v/ Solution by Mathematica
Time used: 2.396 (sec). Leaf size: 25

LDSolve [x~2xy' [x]+y [x] "2==x*y [x]*y' [x],y[x],x,IncludeSingularSolutions -> True}]

y(z) = —aW (— e;cl )
y(z) =0

29



1.23 problem 24
Internal problem ID [7067]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 24.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separablel

y—zy —zy’ =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 97

Ldsolve(y(x)=x*diff (y(x),x)+x"~2*diff (y(x),x)"2,y(x), singsol=all) J

In(=1+ /4y (2) + 1

In(z) — 4y (z) +1 — ( 2.7! >

(V@ +T) )
2

9 —Cl=0

In (-1 4y (z) +1

In(z) + 4y (z) + 1 + < +\/2W>

o (1+ Vay (@) +1) _In(y(z)
5 )

In
+

Cl=0

v Solution by Mathematica
Time used: 22.779 (sec). Leaf size: 72

‘ DSolve [y [x]==x*y' [x]+x"2*(y' [x])~2,y[x],x,IncludeSingularSolutions -> True]

y(z) — }lW(—e_l_%lx) (2+ W (—e'7%1))

y(z) —» W (e ) (24 W (e 7))
y(x) =0

30



1.24 problem 25
Internal problem ID [7068]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(z+y)y' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

Ldsolve((x+y(x))*diff(y(x),x)=0,y(x), singsol=all)

y(z) = -z
y(z) =

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14

LDSolve [(x+y[x])*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True]

y() = -z
y(z) = a1

31



1.25 problem 26
Internal problem ID [7069]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

zy' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

Ldsolve(x*diff(y(x),x)=0,y(x), singsol=all)

y(z) = a

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

-

LDSolve [x*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

-/

y(z) = a
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1.26 problem 27
Internal problem ID [7070)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

-

dsolve(1/(x+y(x))*diff (y(x),x)=0,y(x), singsol=all)

N\

y(z) = a

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

LDSolve [1/(x+y[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) > a
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1.27 problem 28
Internal problem ID [7071]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

-

Ldsolve(l/x*diff(y(x),x)=0,y(x), singsol=all)

| —

y(@) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 7

LDSolve [1/x*xy' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(x) = a

34



1.28 problem 29
Internal problem ID [7072]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

Ldsolve (diff (y(x),x)=0,y(x), singsol=all)

y(z) = a

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 7

-

LDSolve [y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

-/

y(z) = a
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1.29 problem 30
Internal problem ID [7073]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 30.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, _dAlembert]

y—azy’ —y*=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 53

Ldsolve (y(x)=x*diff (y(x),x) "2+diff (y(x),x)"2,y(x), singsol=all) J
y(z) =0
(c+1+VErD e+ 1))2
yie) = z+1
(e-1+ V@t D+ 1))2
y(z) = 71

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 57

LDSolve [y [x]==x*(y' [x])"2+(y' [x])~2,y[x],x,IncludeSingularSolutions -> Truel J

2
c
y(z) >z —eVr+1+1+ —

4

2
y(x)—>m+clx/x+1+1+%
y(z) =0
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1.30 problem 31
Internal problem ID [7074]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Riccatil

. br?—yz+1°?
- == =0
T
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19
Ldsolve (diff (y(x) ,x)=(b*x"2-x*y(x)+y(x)~2)/x"2,y(x), singsol=all) J

y(z) = z(1+ 2tan (21n (z) + 2¢1))

v/ Solution by Mathematica
Time used: 0.789 (sec). Leaf size: 18

LDSolve [y' [x]==(5*x"2-x*y [x]+y[x] ~2) /x"2,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) = = + 2z tan(2(log(z) + 1))
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1.31 problem 32
Internal problem ID [7075]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

3¢+ (z+2)7 =—2t

v/ Solution by Maple
Time used: 2.813 (sec). Leaf size: 30

Ldsolve (2#t+3*x () +(x(t)+2) *diff (x(t) ,t)=0,x(t), singsol=all) J

) = —/4At-3)er+1—1+(—4t+8)cy
o 201

z(
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v/ Solution by Mathematica

Time used: 60.104 (sec). Leaf size: 1165

kDSolve [2xt+3*x [t]+(x[t]+2)*x' [t]==0,x[t],t,IncludeSingularSolutions -> Truel J

(t— 3)2<(t 3)2005‘.h(4 )+(t 3)2smh(Tl> )

z(t) —» —2
i 2t — 3
3 3(t—3)2cosh(71)+3(t 3)2s1nh(71> +2 cosh(%)+sinh(4%> 3
by @ae ~ (6-3)2 ((6-3)2 cosh (%51 ) +(t-3)2 sinh (251 ) + ) (- 3)2 ((t-3)2 cosh (%51 ) +(6-3)2 sinh (261 ) +1)2 N
z(t) = —2
2t — 3
+ —
3 3(t— 3)2COSh<Tl)+3(t 3)2s1nh<Tl)+ cosh(%)—i—sinh(‘igl)
t\ =37 "~ (- 3)2((t-3)* cosh (%51 ) +(t—3)2 sinh (%5 ) +1) Y 3)2((t-3)? cosh (%G1 ) +(t—3)? sinh (%51 ) +1)2 B
z(t) —» —2
i 2t — 3
" 3 3(t— 3)2cosh(Tl)+3(t 3)2s1nh(Tl) cosh(Tl)+s1nh( )
\ (t-3)2 (t 3)2((t 3)2cosh(4 >+(t 3)2smh(Tl> ) (t 3)2 <(t 3)2COSh(41 +(t— 3)2s1nh(71>+1>2 \
z(t) —» —2
2t — 3
_|_
3 3(t— 3)2cosh(Tl)+3(t 3)251nh(Tl) cosh(%)—}-sinh(%) 3
| o ~ (- 3)2((t— 161 )+ (t-3)2 sinh (151 ) +1)> B
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1.32 problem 33
Internal problem ID [7076]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 13

Ldsolve([diff(y(t),t)=1/(1—y(t)),y(O) = 2],y(t), singsol=all) J

yt)=1++v1-2t

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

LDSolve [{y' [t]1==1/(1-y[t]) ,y[0]==2},y[t],t,IncludeSingularSolutions -> Truel J

y(t) = VI—2t+1
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1.33 problem 34
Internal problem ID [7077]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 34.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

p—ap+bp®=0

With initial conditions

[p(t0) = pO]
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 29
Ldsolve( [diff (p(t),t)=a*p(t)-b*p(t)~2,p(t0) = p0],p(t), singsol=all) J

() = ap0
= (—p0b+ a)ea(t=t0) + p0 b

v Solution by Mathematica
Time used: 0.865 (sec). Leaf size: 39

LDSolve [{p' [t]==a*p[t]-b*p[t]~2,p[t0]==p0},p[t],t,IncludeSingularSolutions -> jl'rue]

ap0e®
bpo (eat _ eatO) + aeatO

p(t) —
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1.34 problem 35
Internal problem ID [7078]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘],

y* +2zyy = —=

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

_exact,

_rational,

|dsolve( (y(x)~2+2/x)+2¥y (x) *x*diff (y(x),x)=0,y(x), singsol=all)

_ Vz(-2In(z)+c)

x
\/:v (—2In(z) + 1)

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 44

_Bernoulli]

LDSolve [(y[x]~2+2/x)+2*y [x] *x*y ' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

V/—2log(z) + 1

y(x) - = \/5
u(z) = \/—ijéx) +c
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1.35 problem 36
Internal problem ID [7079]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 36.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_Clairaut]

PO

22 =0

af — f -

v/ Solution by Maple
Time used: 0.468 (sec). Leaf size: 318

Ldsolve (x*diff (f(x),x)-f(x)=diff (f(x),x) "2/lambda"~2*(1-diff (f(x) ,x) “lambda) "2 ,f (x), singsol=a

fl@)=0
f(@)
A22 <2 )\ eROOtOf (24 - Z(2AF1) 12 6 ZRAT) 2} - 2O+ —z A2 —4 -7+ 1) $26-7) ) + eRo

4 ()\ eRootOf(QA e-2(2A+1) 42 Z(2A+1) _2X - ZA+1) —g A2—4e-Z(A+1) 426 Z) X + eRootOf(2)\ e—Z2(2A+1) 4 2 Z(2A+1) _2)\ e—Z(A+1) —

2(—-1+c))°
f(@) =z — 1()‘—21)

v/ Solution by Mathematica
Time used: 15.811 (sec). Leaf size: 30

DSolve [x*f' [x]-f [x]==f"'[x]~2/\[Lambda] "2*(1-f' [x]~\[Lambdal)"2,f[x],x, Include$ingularSolutio

J

N

F2) = o (z ~ cl(—l; ) 2)

f(z) =0
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1.36 problem 37
Internal problem ID [7080)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

4

zy — 2y + by’ =czx

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

Ldsolve (x*diff (y(x),x)-2*y(x)+b*y(x) “2=c*x"4,y(x), singsol=all) J

itan (—w + cl> x2\/c
y(z) = 7

v/ Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 153

LDSolve [x*y' [x]-2*y[x] +b*y [x] "2==c*x~4,y[x] ,x,IncludeSingularSolutions -> Truej]

y(z) — Vea? (— cos (33/—by/cx?) + ¢ sin (5v/—by/cx?))
V—b (sin (3v/—bv/cz?) + c; cos (3v/—by/cz?))
o) V)
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1.37 problem 38
Internal problem ID [7081]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 38.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

2
3

o —y+y’ =z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 72

-

Ldsolve (xxdiff (y(x) ,x)-y(x)+y(x) "2=x"(2/3),y(x), singsol=all)

-/

1 : 1 : 1 1
T3 (cle&”g abs (1, 33 — 1) + ¢1€5%% 325 — 1| — 3x§>

y(x) = 1 1 1
c1€%2% |3x3 — 1| + 323 + 1

v/ Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 131

LDSolve [x*xy' [x]-y[x]+y[x] "2==x"(2/3) ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(@) 32%/3(cy cosh (3+/z) — isinh (3v/x))
(—3’&'\?/5 - cl) cosh (3%) + (301\?/5 + z) sinh (3{”/5)
y(@) 3z%3 cosh (3/z)
3+/z sinh (3\3/5) — cosh (3%)
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1.38 problem 39
Internal problem ID [7082]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Riccatil

1
u +ut =
xrs
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 46
Ldsolve (diff (u(x) ,x)+u(x)~2=x"(-4/5) ,u(x), singsol=all) J

3
x5

BesselI( %, T) c1 — BesselK <%, -’”T)

u() = x5 (cl Bessell <g x%) + BesselK (g’ é))

v/ Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 286

-/

p
LDSolve [u' [x]+u[x]"2==x"(-4/5) ,ulx] ,x,IncludeSingularSolutions -> True]

u()
(—1)%/623/5 Gamma, (1) Bessell (—l ﬂ) + (—1)%/% Gamma (%) Bessell (5 59”;/5) + (=1)%623/5 G

— 6 3
2z ((—1)5/6 Gamr
z3/5 Bessell ( B 5z3/5> + Bessell ( 53 §/5> + z%/° Bessell <1 5"”;/5)
u(z) — —
2z Bessell < 5 >
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1.39 problem 40
Internal problem ID [7083]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

yw-y==z
v/ Solution by Maple
Time used: 0.359 (sec). Leaf size: 53
Ldsolve(y(x) *diff (y(x),x)-y(x)=x,y(x), singsol=all) J
In (—ﬂ—xygm(xf) V5 arctanh ((_Qy(ﬁ)gfwg)
- 5 - 3 —In(z) —c; =0

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 63

‘DSolve [y[xl*y'[x] - y[x] == x,y[x],x,IncludeSingularSolutions -> True]

Solve{i((S-l-\/g) log <—2y—(x)+\/5+1) - <\/5—5) log (2y—(@+\/5_1>) _

10 T T

—log(x) + c1, y(x)}
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1.40 problem 41
Internal problem ID [7084]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

yll+2y/+y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(x), singsol=all)

y(xz) = e (cox + 1)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

DSolvely'' [x]+2*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = e *(cor + ¢1)
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1.41 problem 41
Internal problem ID [7085]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

5y" +2y +4y =0

With initial conditions

[¥(0) = 0,4/(0) = 5]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 20

Ldsolve( [6*diff (y(x),x$2)+2xdiff (y(x),x)+4*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x) ,J singsol=all)

25v/19e" sin (V22 )
y(z) = 19

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 6

LDSolve [{&xy'' [x]+2*y' [x]+4*y[x]==0,{y[0]==0,y' [0]==0}},y[x],x, IncludeSingular?olutions -> Tx

y(z) =0
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1.42 problem 42
Internal problem ID [7086]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+y +dy=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

Ldsolve(diff(y(x),x$2)+diff(y(x),x)+4*y(x)=1,y(x), singsol=all)

< 1 z 1 1
y(x) =e 2sin (@) co+e 2cos (Jfa:) c + 1

v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 51

LDSolve [y'' [x]+y' [x]+4*y[x]==1,y[x],x,IncludeSingularSolutions -> True]

1 1 1
y(z) — CQ(‘Z_QU/2 cos (Gx> _|_Cle—z/2 sin (\/f.’t) + :
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1.43 problem 43
Internal problem ID [7087]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 43.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +y +4y = sin (z)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

Ldsolve (diff (y(x),x$2)+diff (y(x),x)+4*y(x)=sin(x),y(x), singsol=all) J
x 1 z 1 :
y(z) = e 2sin (@) o + €% cos (\/f-'ﬂ) o1+ 3Sli10(.’1:) _ coiéx)

v/ Solution by Mathematica
Time used: 1.949 (sec). Leaf size: 60

‘ DSolvel[y'' [x]+y' [x]+4*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]

i 1 1
y(z) — 5 8111;(:13) - coi(()x) + ce™/2 cos (\/fﬂU) + cre"?sin (\/fﬂU)
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1.44 problem 44
Internal problem ID [7088]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 44.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _dAlembert]

y—ay” =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 39

Ldsolve (y(x)=x*(diff (y(x),x))"2,y(x), singsol=all) J

y(z) =0
(z + yaz)’

(-2 + yaz)’

X

y(z) =

y(z) =

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 46

‘ DSolve [y [x]==x*(y' [x])~2,y[x] ,x,IncludeSingularSolutions -> True]

y(x) — %(—2\/5 +c1) ?

y(z) — }1(2\/5 +c1)?

y(x) =0
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1.45 problem 45
Internal problem ID [7089]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 45.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

vy+azy’=1
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v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 1817

Ldsolve(diff (y(x) ,x)*y(x)=1-x*(diff (y(x),x))"3,y(x), singsol=all) J
2 3323 (3, @l 1 g) (3, /0E@ 421z 4 g) 2 3 ) L
L e 0  C ———
. 2\ 3 1 2 |
2533 <<\/§\/ 4y(x)+27x + 9) x4> — 2z (y (z) 3323 — 3<(\/_ dy(@) 4272 +27w + 9) x2) ) (y (z) 2
3 2 3 % 2 1 1.2
18+ <\/4y<’”)+2” 2335z — 2(<\/§\/4y(“”>+2” + 9) x2) 3323y(x) + 933235z + 3(({ (o) 4212
_ - —
1 3 3
(—Zy (w) 3%2 33 ((\/— 4y(w) +27x + 9) ) + Gx((\/_ 4y(x) +27x 4 9) ) ) (—y
- 0 2 2
((\/3 4y(m) +27z +9> )3< ((\/— m) +27z +9) >3y(m) +x<<\/_ 4y(w)3+27m +9) 2%<

1
(38 +35)28 <(¢§, 4y<w>z+27z+g>2w4> ’ .
6 6 < ((\/_ (o) 2z 9) ) +y(z)2

+x

W=
03\[\3

x +

Wl
/N
-~

w
ol
|
w8
——
N~
8

=

(2]

((\/_ (@) 27 | 9) xz)g (@) <i3% N §> = ((

2 (i3%+3%)2§< V3 @2 g
( Z\/__l ‘/5 M+9) xz) +(—i32+3é>2§y(x)x) ( i |
0

_(«gww)x)m(((f 5 ) ) oy (10 i
6<(i\/§—1)( \/5\/@#3):62)3+y(m)(i32+3§)x2§>2 S ((IGWH’)E

+x

2423 ((\/5\/4?/(”)3“7‘” ) :c4> 713D ((f (o) 212 9) x2>§ +y(x) (i3% + 3%) 23 (<\/§

/

2
2425 <(\/§ (@) 4270 +9> w4> '35

win

_|_




v/ Solution by Mathematica
Time used: 89.497 (sec). Leaf size: 20717

-

kDSolve [y' [x]*y[x]==1-x*(y' [x])~3,y[x] ,x,IncludeSingularSolutions -> Truel

—

Too large to display
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1.46 problem 46
Internal problem ID [7090]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 46.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

Ldsolve(diff(f(x),x)=f(x)‘(—1),f(x), singsol=all)

f(z) =+vea +2z
flz) =—ver + 2z

v Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 38

LDSolve [£' [x]==f[x]"(-1),f[x],x,IncludeSingularSolutions -> True]

fz) = —V2vz + o
f@) = V2V +a
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1.47 problem 47
Internal problem ID [7091]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 47.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

ty” +4y/ — t2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

e

tdsolve(t*diff(y(t),t$2)+4*diff(y(t),t)=t“2,y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 24

‘ DSolve [t*y'' [t]1+4xy' [t]==t"2,y[t],t,IncludeSingularSolutions -> True]
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1.48 problem 48
Internal problem ID [7092]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 48.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

B +9)y"+2ty =0

With initial conditions

y(3) = 2m,9/(3) = -

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 12

e B

Ldsolve([(t"2+9)*diff(y(t),t$2)+2*t*diff(y(t),t)=0,y(3) = 2%Pi, D(y)(3) = 2/3]J,y(t), singsol=

t
y(t) = m + 4 arctan (5)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 15

LDSolve [{(t72+9) xy ' ' [t]+2*t*y' [t]==0,{y[3]==2*Pi,y' [3]==2/3}},y[t],t,IncludeSingularSolutions

y(t) — 4arctan (%) +
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1.49 problem 49
Internal problem ID [7093]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 49.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

t2y" — 3ty +5y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

Ldsolve(t’?*diff (y(t),t$2) -3xt*diff (y (t) ,t)+5*y(t)=0,y(t), singsol=all) J

y(t) = t*(cysin (In (¢)) + ¢z cos (In (¢)))

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 22

‘ DSolve [t~2xy' ' [t]-3*t*y' [t]+b*y[t]==0,y[t],t,IncludeSingularSolutions -> Truej]

y(t) = t*(cy cos(log(t)) + c; sin(log(t)))
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1.50 problem 50
Internal problem ID [7094]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 50.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

tyll+yl — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

Ldsolve(t*diff(y(t),t$2)+diff(y(t),t)=0,y(t), singsol=all)

y(t) =coln(t) + ¢

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 13

-

LDSolve [txy''[t]+y' [t]==0,y[t],t,IncludeSingularSolutions -> True]

-/

y(t) — c1log(t) + co
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1.51 problem 51
Internal problem ID [7095]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 51.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

t2y/I _ 2y/ — O

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

e

Ldsolve(t‘2*diff(y(t),t$2)-2*diff(y(t),t)=0,y(t), singsol=all)

~—

2
y(t) = e_%CQt — 2 explntegral, (;) C2+ ¢

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 29

LDSolve [t~2xy'' [t]-2*y' [t]==0,y[t],t,IncludeSingularSolutions -> True]

2
y(t) — 2¢; ExplntegralEi (—z) +cre”Htt + ¢y
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1.52 problem 52
Internal problem ID [7096]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 52.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

t*=1)y %y
t (1 + e%>

yl/ +

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 84

e

kdsolve(diff(y(t),t$2)+(t"2-1)/t*diff(y(t),t)+t"2/(1 + exp(t"2/2))‘2*y(t)=0,y(}:), singsol=all

t2 _i\‘f 2 “2/3 2 “2/5 2 _# 2
01(1+e7> (e?) +02<1+e?> <e?> Vitez

+2
2

y(t) =

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 72

-

.
DSolvely'' [t]1+(t~2-1)/t*xy' [t]1+t~2/(1 + Exp[t~2/2]) 2*y[t]==0,y[t] ,t,IncludeSi#gularSolutions

N\

2

y(t) — earCtanh (28%“) (02 cos (\/garctanh <2e§ + 1) ) —c; sin (\/garctanh (2e§ + 1) ) >
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1.53 problem 53
Internal problem ID [7097]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 53.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

ty” —y +4t3y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

e

Ldsolve(t*diff(y(t),t$2)—diff(y(t),t)+4*t“3*y(t)=0,y(t), singsol=all)

~—

y(t) = crsin (£°) + e cos (%)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 20

e N

LDSolve [txy' ' [t]-y' [t]+4*t~3*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel J

y(t) = c1cos (£°) + cpsin (%)
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1.54 problem 54
Internal problem ID [7098]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 54.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

yll=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

Ldsolve(diff(y(t),t$2)=0,y(t), singsol=all)

y(t) = cit + ¢

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12

-

LDSolve [y''[t]==0,y[t],t,IncludeSingularSolutions -> True]

-/

y(t) = cot + 1
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1.55 problem 55
Internal problem ID [7099]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 55.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

yll — 1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff(y(t),t$2)=1,y(t), singsol=all) J

1
y(t) = 5t2 + it + ¢

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 19

‘ DSolvel[y''[t]==1,y[t],t,IncludeSingularSolutions -> True]

2

t
y(t) — 5 +cot+ ¢
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1.56 problem 56
Internal problem ID [7100]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 56.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

y' = f(t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve(diff(y(t),t$2)=f(t),y(t), singsol=all)

y(t) = / / F(6) dtdt + ext + o3

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 30

LDSolve [y'' [t]==f[t],y[t],t,IncludeSingularSolutions -> Truel

t K[2
y(t) - /1 /1 FKT)AKAK[2] + cat + o1
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1.57 problem 57
Internal problem ID [7101]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 57.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

yll — k
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve (diff (y(t),t$2)=k,y(t), singsol=all) J

1
y(t) = L 4t +o

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

‘ DSolvel[y'' [t]==k,y[t],t,IncludeSingularSolutions -> True]

kt?
y(t) — 7 +ct+c
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1.58 problem 58
Internal problem ID [7102]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 58.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _dAlembert]

Y +4sin (z —y) = —4

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

Ldsolve(diff(y(x),x)=4*sin(y(x)—x)-4,y(x), singsol=all)

5 *s

3tan (% +3%1) 4
y(r)=m+2arctan< an (-3 + %) )

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

-

LDSolve [y' [x]==4*Sin[y[x]-x]-4,y[x],x,IncludeSingularSolutions -> True]

-/

Timed out
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1.59 problem 59
Internal problem ID [7103]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 59.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _dAlembert]

Yy +sin(z—y)=0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 23

Ldsolve (diff (y(x) ,x)-sin(y(x)-x)=0,y(x), singsol=all)

cp—x—2
— 2 arct g+
y(x) = = + 2arctan ( o )
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v/ Solution by Mathematica
Time used: 37.233 (sec). Leaf size: 553

kDSolve [y' [x]-Sin[y[x]-x]==0,y[x],x,IncludeSingularSolutions -> Truel

(—z+2+c1)cos(2) + (z—cr)sin (2)
\/_\/x2_2(1_|_cl)x+2—|—01 + 2¢;

(=2 +2+c1)cos (5) + (& — c1)sin (5)

\/_\/$2—2 ]__|_cl),'1;+2—|—012+201

((1‘— —c1)cos (%) + (— :c—l—cl)sm(z))
(z —

y(x) — —2arccos (

y(x) — 2arccos (

y(x) — —2arccos

\/_\/1}2_21+Cl)$+2+cl +201
y(z) — 2arccos —c1)cos () + (—z +c1) sin ()
\/_\/zQ_ (1+c)r+2+c2+2¢

y(z) — —2arccos (COS (g)\;;in (%))

y(x) — 2arccos (

y(z) = —2arccos (Sin (3 oo (%))
y(x) — 2arccos (sin @) _2003 (%))

(z —2) cos (%) — zsin (%)
y(x) — —2arccos ( No N )

(z —2)cos (£) — zsin (g))
V22 =25 +2

zsin (£) — (z — 2) cos (%))

y(z) — 2arccos <

VoVzE — 2z + 2

zsin (£) — (z — 2) cos (%))
V2Va? =2z +2

y(x) — —2arccos (

y(x) — 2arccos (
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1.60 problem 60
Internal problem ID [7104]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 60.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

y" = 4sin (z) — 4

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

Ldsolve(diff(y(x),x$2)=4*sin(x)—4,y(x), singsol=all)

y(z) = —22% — 4sin (z) + 17 + ¢

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 21

LDSolve [y''[x]==4#Sin[x]-4,y[x],x,IncludeSingularSolutions -> True]

y(z) = —22° — 4sin(z) + ez + ¢
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1.61 problem 61
Internal problem ID [7105]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 61.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

yy" =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

Ldsolve(y(x)*diff(y(x),x$2)=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

DSolvel[y[x]*y'' [x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = 0
y(x) = o+ ¢
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1.62 problem 62
Internal problem ID [7106]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 62.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

yy' =1
v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 51
Ldsolve(y(x) *diff (y(x),x$2)=1,y(x), singsol=all) J
y(z) 1

d a—x—c=0

V2In(_a)—
y(z) 1
_< 21n(_—a)_01d_a) —117—0220

v Solution by Mathematica
Time used: 60.072 (sec). Leaf size: 93

-

LDSolve [y[x]l*y'' [x]==1,y[x],x,IncludeSingularSolutions -> True]

-/

y(x) — exp (—erf_1 (—z\/g\/m> 2 %)
y(z) = exp (—erf‘1 (Z\/g\/m> 2 _ %)
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1.63 problem 63
Internal problem ID [7107]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 63.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

7

vy =7z

X Solution by Maple

( hY

dsolve(y(x)*diff (y(x),x$2)=x,y(x), singsol=all)

N J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

DSolvel[y[x]*y'' [x]==x,y[x],x,IncludeSingularSolutions -> True]

N\ J

Not solved
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1.64 problem 64
Internal problem ID [7108]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 64.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _with_linear_symmetries]]

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 106

e

Ldsolve(y(x)‘2*diff(y(x),x$2)=x,y(x), singsol=all)

~—

y(z) = RootOf | In ()

Z
— 1
2 / 7 fiod 7 fio3
2% f—l— 2 ROOtOf (AiryBi (Lﬂﬁ) Cl_Z+_ZAiI'yAi <2—Tﬁ> + AiryBi (1, 2

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [y [x]~2*y'' [x]==x,y[x],x,IncludeSingularSolutions -> True] J

Not solved
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1.65 problem 65
Internal problem ID [7109]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 65.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

y2y// — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

e

Ldsolve(y(x)‘2*diff(y(x),x$2)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

-

DSolvel[y[x]~2*y'' [x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(z) =0
y(x) = o+ ¢
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1.66 problem 66
Internal problem ID [7110)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 66.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

3yy” = sin (z)

X Solution by Maple

Ldsolve(B*y(x)*diff(y(x),x$2)=sin(x),y(x), singsol=all)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [3xy[x]*y' ' [x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]

Not solved
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1.67 problem 67
Internal problem ID [7111]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 67.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

3yy" +y=5
v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 59
Ldsolve(B*y(x) *diff (y(x) ,x$2)+y(x)=5,y(x), singsol=all) J
y(z) 1
-3 d al—x—c=0
/30In(_a)+9c; —6_a

y(z) 1
3 d al—x—c=0
v/30In(_a)+9c; —6_a

v/ Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 41

LDSolve [3xy[x]*y'' [x]+y[x]==5,y[x],x,IncludeSingularSolutions -> True] J

1

y(x)
Solve / dK[1)? = (z + )%, y(2)
e+ 3(5log(K[1]) - K1)
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1.68 problem 68
Internal problem ID [7112]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 68.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

ayy’ +by =c

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 68

Ldsolve(a*y(x)*diff (y(x),x$2) +bxy (x)=c,y(x), singsol=all) J
y(z) 1
a d al—x—c=0
va(2cn(_a)+cia—2_ab)
y(z) 1
—a d al|—z—c=0
va(2cn(_a) +cia—2_ab)
v/ Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 43
LDSolve [axy [x]*y'' [x]+b*y[x]==c,y[x],x,IncludeSingularSolutions -> Truel J

y(z) 1
Solve /
1 \/01 . 2clog(K[1)-bK[1])

dK[1)? = (z 4 )%, y()

a

79



1.69 problem 69
Internal problem ID [7113]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 69.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

aylel + by2 =c

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 76

e

tdsolve(a*y(x)‘2*diff(y(x),x$2)+b*y(x)‘2=c,y(x), singsol=all)

~—

y(z) _a
a( v_aa(—2b_a®+ _aac; — 2c) d_a) —e-e=0
_a( v —4 d a>—m—02=0
Vv_aa(—2b_a®+ __aac; —2c)

v/ Solution by Mathematica
Time used: 0.801 (sec). Leaf size: 346

‘ DSolve [a*xy[x] ~"2*y' ' [x]+b*y[x] “2==c,y[x],x,IncludeSingularSolutions -> True] ‘

(V/=T6bc + a2c;” — acy) (v/=16be + a%ci? + acy ) 2 (1 n \/—16bilfa(§212—a01> <1 _ J_mbjf’fcfjc)ﬂm)

Solve | —
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1.70 problem 70
Internal problem ID [7114]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 70.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

ayy” +by =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve(a*y(x)*diff(y(x),x$2)+b*y(x)=0,y(x), singsol=all)

( ) b1172
r)=——+CT+cC
Y 2 1 2
\/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 28

e

kDSolve [axy [x]*y' ' [x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) =0
x2
y(x) — “oa +cx+ ¢
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1.71 problem 71
Internal problem ID [7115]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 71.

ODE order: 1.

ODE degree: 1.

Solve

' (t) = 9z(t) + 4y(t)
Y (t) = —6z(t) — y(t)
2'(t) = 6z(t) + 4y(t) + 3z(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 58

Ldsolve([diff(x(t),t)=9*x(t)+4*y(t),diff(y(t),t)=—6*x(t)—y(t),diff(z(t),t)=6*x t)+4%y (t) +3*z (

z(t) = cpe® + cze™

y(t) = — Seze” o

— C3€
2(t) = cpe® + c3e®™ + c1e™

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 103

LDSolve [{x' [t]==9*x [t]1+4xy[t],y' [t]==-6xx[t]-y[t],z' [t]==6*xx[t]+4*y[t]+3*z[t] }J, {x[t],y[t],z[t

z(t) = €*(c1(3e” — 2) + 2¢2(e* — 1))
y(t) = —€* (3ci(e® — 1) + co(2e* — 3))
2(t) — €* (301 (eZt — 1) + 2¢9 (ezt — 1) + 03)
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1.72 problem 72
Internal problem ID [7116]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 72.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) — 3y(?)
Y (t) = 3x(t) + Ty(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

Ldsolve( [diff (x(t),t)=x(t)-3*y(t),diff (y(t),t)=3*x(t)+7*y(t)],singsol=all) J

z(t) = e*(cot + c1)

4t
u() e (3cat —;301 + ¢2)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==x[t]-3*y[t],y' [t]==3*x[t]+7*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> T

z(t) = —e*(c1 (3t — 1) + 3cot)
y(t) = e*(3(c1 + o)t + o)

83



1.73 problem 73
Internal problem ID [7117]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 73.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = 2(t) — 2y(2)
Y (t) = 2x(t) + 5y(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

Ldsolve([diff(x(t),t) = x(t)-2*y(t), diff(y(t),t) = 2*x(t)+5*y(t)],singsol=a11})

z(t) = e (cot + c1)

3t(2cqot + 2
u() e (2¢o —|—2 ¢+ ¢)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 46

LDSolve [{x'[t]1== x[t]1-2*y[t],y'[t] == 2*xx[t]1+5xy[t]},{x[t],y[t]},t, IncludeSingj.\larSolutions -

z(t) = —e¥(c1(2t — 1) + 2cyt)
y(t) = e*(2(c1 + )t + o)
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1.74 problem 74
Internal problem ID [7118]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 74.

ODE order: 1.

ODE degree: 1.

Solve

/() = Tx(t) + y(?)
y'(t) = —4z(t) + 3y(t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

Ldsolve([diff(x(t),t) = Txx(t)+y(t), diff(y(t),t) = -4*x(t)+3*y(t)],sings01=a;})

z(t) = e (cot + c1)
y(t) = —e(2cot + 2¢; — ¢3)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 45

LDSolve [{x'[t]== 7Txx[t]1+y[t],y' [t] == —4*x[t]1+3*y[t]},{x[t],y[t]},t, IncludeSingularSolutions

z(t) — €™ (2c1t + ot +c1)
y(t) = €”(co — 2(2¢1 + c2)t)
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1.75 problem 75
Internal problem ID [7119]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 75.

ODE order: 1.

ODE degree: 1.

Solve
7'(t) = z(t) + y(¢)
y'(t) =y(?)
Z'(t) = 2(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

Ldsolve( [diff (x(t),t)=x(t)+y(t),diff(y(t),t)=y(t),diff(z(t),t)=z(t)],singsol=all)

z(t) = e'(cot + 1)
y(t) = co€’
2(t) = cze

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 62

LDSolve [{x'[t]== x[t]+y[t],y' [t] == y[t],z' [t]==z[t]},{x[t],y[t] ,z[t]},t,IncluﬁieSingularSolut
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1.76 problem 76
Internal problem ID [7120]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 76.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = 2z(t) + y(t) — 2(t)

Y (t) = —a(t) + 22()
Z(t) = —=z(t) — 2y(t) + 42(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

Ldsolve([diff(x(t),t)=2*x(t)+y(t)—z(t),diff(y(t),t)=—x(t)+2*z(t),diff(z(t),t)ffx(t)—Q*y(t)+4*

z(t) = —e*(2cst + ¢y — 4c3)
y(t) = 62t (63t2 + Cgt + Cl)
2(t) = e (cst® + ot + 1 + 2c3)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

LDSolve [{x'[t]== 2xx[t]l+y[t]-z[t],y' [t] == -x[t]+2*z[t],z' [t]==—x[t]-2*y[t]+4*xz[t]},{x[t],y[t

z(t) = e*((ca — c3)t + 1)
1
y(t) — —§e2t((02 — c3)t® + 2(c1 + 2¢3 — 2¢3)t — 2¢2)

1
Z(t) — _§e2t((02 - c3)t2 + 2(01 + 202 — 203)t — 203)
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1.77 problem 77
Internal problem ID [7121]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 77.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w

;c'—zuxlc(%)Z 4 3ke =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 85

Ldsolve (diff (x(t) ,t)=4xAxk*(x(t)/A)~(3/4)-3xk*x(t) ,x(t), singsol=all) J
In (9,/% = 16> ~In <9 =0 4 16) +2In (3(%)4 —4) —2In (3(%)“ +4> +1n (256 A — 81a(t
3k
—0

v/ Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 51

e N

LDSolve [x' [t]==4xAxk*(x[t]/A)~(3/4)-3*k*x[t] ,x[t],t,IncludeSingularSolutions -j> True]

Loy —ake(y % a4
x(t)%ﬁAe (464 +e+ )
z(t) = 0
() — 256 A

81
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1.78 problem 78
Internal problem ID [7122]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 78.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _dAlembert]

v/ Solution by Maple
Time used: 1.891 (sec). Leaf size: 187

Ldsolve(diff (y(x),x)*y(x)/ (1+1/2*sqrt (1+diff (y(x) ,x)"2))=-x,y(x), singsol=a11)J

V=T (24 /=)

y(z) = — 5
V-2 +c (2 + _z(z}1+61>
y(r) = 5
\/-9352 + 15¢; — 64/ —3c122 + 4¢3
y(z) = — 3
\/—9562 + 15¢; — 64/ —3c122 + 4¢3
y(z) = 3
V=922 + 15¢; +6,/=3cra? + 47
y(x) = — 3
\/ 922 + 15¢, + 61/=3c1a? + 4¢3
y(r) = 3
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v/ Solution by Mathematica
Time used: 2.255 (sec). Leaf size: 153

-

N
kDSolve [y' [x]1*y[x]/(1+1/2%Sqrt [1+(y"' [x])~2])==-x,y[x] ,x, IncludeSingularSolutiofxs -> True]

y(x) — %(ecl - \/—9m2—+46201)
y(z) — %(\/—93:2——}-46201+ ecl>
y(z) = —V—12 + de?1 — e
y(z) = V=12 + 4e2er — e

y(z) = —V—1?

y(z) = V—x2
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1.79 problem 78
Internal problem ID [7123]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 78.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _dAlembert]

With initial conditions

v/ Solution by Maple
Time used: 5.672 (sec). Leaf size: 33

Ldsolve( [diff (y(x),x)*y(x)/(1+1/2*sqrt (1+diff (y(x) ,x)~2))=-x,y(0) = 3],y(x), sjingsol=all)

y(z) = -3 +v—22+ 36
y(z) =1+V-22+4

v/ Solution by Mathematica
Time used: 0.55 (sec). Leaf size: 35

‘ DSolve [{y' [x]*y[x]/(1+1/2xSqrt [1+(y' [x])~2])==-x,y[0]==3},y[x],x, IncludeSinguiarSolut ions ->

y(z) > VA —22+1
y(x) > V36 —22—3
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1.80 problem 79
Internal problem ID [7124]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 79.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

{dsolve(diff(y(x),x) = y(x)*(1+ a"2*x/sqrt(a"2*(x"2+1)))/sqrt(a“2*(x“2+1)),y(x}, singsol=all)

1

y(z) =¢c (aaz csgn (a) + v/ a? (22 + 1)> Vel R+ 1

v/ Solution by Mathematica
Time used: 0.365 (sec). Leaf size: 116

-

.
LDSolve [y'[x]== y[x]*(1+ a~2*x/Sqrt[a~2*(x~2+1)])/Sqrt[a~2*(x~2+1)],y[x],x, IncjludeSingularSol

y(x)—)cl(a<— az(av2+1)+\/a_2—|-cwv>>_a:1 (a( a? (2 +1) —

—|—ax>) 1 <Va_2¢m— az(x2 + 1))

y(z) =0
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1.81 problem 80
Internal problem ID [7125]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 80.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll]

y —y? = g2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

~—

Ldsolve(diff(y(x),x)=x‘2+y(x)‘2,y(x), singsol=all)

x(BesselJ ( 8 %) c1 + BesselY (
¢ BesselJ (3, %) + BesselY (3,

19)
?

y(z) = —

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 169

LDSolve [y' [x]==x"2+y[x]"2,y[x],x,IncludeSingularSolutions -> True] J

y(x)
z? <—2 BesselJ <—% %) +c (BesselJ (% %) BesselJ ( 5, 2))) — ¢; BesselJ ( 5 ””2—2>
2z (BesselJ (1,2') + ¢; BesselJ (—1,2)

x? BesselJ (—%, ‘”—2) — z% BesselJ ( 3, ‘%) + BesselJ < o %)
2z Bessel] (—1,2)

_>

y(z) > —
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1.82 problem 81
Internal problem ID [7126]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 81.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

¥ —2y=0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

e

tdsolve([diff(y(x),x) = 2*sqrt(y(x)),y(0) = 0],y(x), singsol=all)

~—

y(z) =0

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 8

-

N
LDSolve [{y' [x]==2%Sqrt[y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> Truel

y(z) > =
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1.83 problem 82
Internal problem ID [7127]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 82.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2"+ 32 +22=24e3 — 24

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

dsolve(diff (z(t),t$2)+3*diff (z(t),t)+2*z(t)=24*(exp(-3*t)-exp(-4*t)),z(t), si#gsol=a11)

N\

2(t) = (—efer —4e ¥ + 1267 + ) e

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 34

‘ DSolvel[z'' [t]1+3*z' [t]+2*z[t]==24* (Exp[-3*t]-Exp[-4*t]),z[t],t, IncludeSingular$olutions -> Tr

2(t) — e * (126" + c1€* + coe™ — 4)
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1.84 problem 83
Internal problem ID [7128]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 83.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

—J1—w2=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

[dsolve (diff (y(x) ,x)=sqrt(1-y(x)~2),y(x), singsol=all)

-/

y(z) =sin(z + ¢;1)

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 28

LDSolve [y' [x]==8qrt[1-y[x]~2],y[x],x,IncludeSingularSolutions -> True]

y(z) — cos(a: +c)
y(z) =
y(z) =
y(z

— — N

— Interval[{ 1,1}
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1.85 problem 84
Internal problem ID [7129]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 84.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

y/_y2=$2_1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 107

Ldsolve(diff (y(x),x)=x"2+y(x)"2-1,y(x), singsol=all) J

y(x)
(—3 — i) WhittakerM (1 + %, 1,iz?) + 4 WhittakerW (1 + %, 1, iz?) ¢1 + (—2iz? + i + 1) WhittakerM

B 2z (c; WhittakerW (£, 1,iz2) + WhittakerM (£, 1,4

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 153

e—

p
kDSolve [y' [x]==x"2+y[x]~2-1,y[x],x,IncludeSingularSolutions -> True]

y(z)
i(z ParabolicCylinderD (—1 — %, (=1 + i)z) + (1 + i) ParabolicCylinderD (3 — %, (=1 +i)z) — c1z P

%
ParabolicCylinderD (—1 — £, (=1 +4)z) + ¢; Par

(z) = (1 + ¢) ParabolicCylinder
x
Y ParabolicCylinderD (—

— ('D
N[
+
NI
~
= .
_|_
~
N—r
&
~—
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1.86 problem 85
Internal problem ID [7130)]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 85.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

Y —2(ay5—1) =0

With initial conditions

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 9

Ldsolve([diff(y(x),x)= 2%y (x) * (x*sqrt (y(x)) - 1),y(0) = 11,y(x), singsol=all) J

yle) = (x+1)?

v Solution by Mathematica
Time used: 0.684 (sec). Leaf size: 20

LDSolve [{y' [x]==2*y[x] * (x*Sqrt [y [x]-1]1) ,{y[0]==1}},y([x],x, IncludeSingularSolutjions -> True]

y(z) > 1

y(x) — sec? <%2>
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1.87 problem 86
Internal problem ID [7131]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 86.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _nonlinear], [ _2nd_order, _with_linear_s

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 56

-

N

dsolve(diff (y(x),x$2)=1/y(x)-x/y(x) ~2*diff (y(x),x),y(x), singsol=all)

J

2
\Je2+4 (2 Z+21
RootOf (9:2 (4&Zcosh< ar ( 0224;1_ - “(w))> +c%+4))
N/ —14+_Zc | x

N\

y(z) = RootOf

v Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 77

LDSolve [y'' [x]==1/y[x]-x/y[x]"2*y' [x],y[x],x,IncludeSingularSolutions -> True]J

72 z = - ].Og(.’l)) + C2, y(.’L')

; ( 2y(2) |, )
cy arctan | —=

1 2 —4—cq2
Solve élog (_y(m) - () + 1) — '
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1.88 problem 87
Internal problem ID [7132]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 87.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+y +y=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=0,y(0) = 0],y(x), singsol=all) J

y(z) = cre” 2 sin (@)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 26

LDSolve [{y'' [x]+y' [x]+y[x]==0,{y[0]==0}},y[x],x,IncludeSingularSolutions -> Trﬁ:e]

3
y(z) = cre”"?sin (g)
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1.89 problem 88
Internal problem ID [7133]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 88.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+y +y=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=O,D(y)(O) = 0],y(x), singsol=all) J

_z \/gx . \/gx
y(x) = cre™2 (\/3 cos (T) + sin (T))

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 44

LDSolve [{y'' [x]+y' [x]+y[x]==0,{y' [0]==0}},y[x],x,IncludeSingularSolutions -> T%ue]

y(z) = cre™/? (sin (@) + /3 cos (@))

101



1.90 problem 88
Internal problem ID [7134]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 88.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+y +y=0

With initial conditions

[4/'(0) = 0,3(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 31

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=0,D(y) (0) = 0, y(0) = 1],y(x), singsol=all)

e 3 sin ( Y32 cos (V3=
() 10 ()

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 47

LDSolve [{y'' [x]+y' [x]+y[x]==0,{y' [0]==0,y[0]==1}},y[x],x, IncludeSingularSolutijons -> True]

y(x) — %e_”‘ﬂ (\/gsin (@) + 3 cos (@))
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1.91 problem 89
Internal problem ID [7135]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 89.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact,

yll _ yyl — 2x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 161

_nonlinear], [_2nd order,

Ldsolve(diff(y(x),x$2)—diff(y(x),x)*y(x)=2*x,y(x), singsol=all)

y(z)

)4

— WhittakerM ("21*[ 1,1, 022 ) (6 +ic1v/2) + 8¢, WhittakerW <’°1f +1,1,1

_reducible, _m

>+2 1—2
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v/ Solution by Mathematica
Time used: 42.411 (sec). Leaf size: 318

—

p
kDSolve [y'' [x]+y' [x]*y[x]==2%x,y[x],x,IncludeSingularSolutions -> True]

y(z) =
V2 <<‘/§x ParabolicCylinderD (%1 (—v2¢; — 2) ,Z\4/§CC> + 2¢ ParabolicCylinderD <i (2—v2¢1),iv2

ParabolicCylinderD (i (—\/§c1 — 2) ,i\4/§m

2v/2 ParabolicCylinderD (i (\/_ c + 2 >
y(z) = V2z —
ParabolicCylinderD (i (\/501 \/_ x)
2v/2 ParabolicCylinderD <;11 (\/_ c + 2 )
y(z) = V2z -
ParabolicCylinderD (% (V2e1 — 2) >
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1.92 problem 90
Internal problem ID [7136]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 90.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

y'—y2=x2—|—x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 155

Ldsolve(diff (y(x),x)-y(x)"2-x-x"2=0,y(x), singsol=all) J
y(z)
2(ia® + iz — 1+ §i) e hypergeom ([3 — 55] , [3] , 45 ) + 2 ((—— — i) e1(w + §) hypergeom ([ -

K

N

(2x + 1) ¢; hypergeom <[§ — liﬁ} , [

v/ Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 298

LDSolve [y' [x]-y[x]"2-x-x"2==0,y[x],x,IncludeSingularSolutions -> True] J

y(@)
. i((2z + 1) ParabolicCylinderD (—1 — £, (=1 + %) (2z + 1)) — c1(2z + 1) ParabolicCylinderD (—3 +

2 (ParabolicCylinderD (—3 — £, (_

N)I»—A

(14 i) ParabolicCylinderD (3 + £, (1 + i)z + (3 + )
y(e) = ParabolicCylinderD (—3 + :

(1 + %) ParabolicCylinderD (% + %, (1+4)z + (% +
y(@) = ParabolicCylinderD (—3 + '

1
~ iz +1)

) _ 1.
- éz(Qx—l— 1)

105



2.1

2.2

2.3

24

2.5

2.6

2.7

2.8

2.9

2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
2.30
2.31
2.32
2.33
2.34
2.35
2.36
2.37

section 2.0

problem 1

problem 2

problem 3

problem 4

problem 5

problem 6

problem 7

problem 8

problem 9

problem 10
problem 11
problem 12
problem 13
problem 14
problem 15
problem 16
problem 16
problem 17
problem 18
problem 19
problem 20
problem 21
problem 22
problem 23
problem 24
problem 25
problem 26
problem 27
problem 28
problem 29
problem 30
problem 31
problem 32
problem 33
problem 34
problem 35
problem 36

106



2.38
2.39
2.40
241
242
2.43
2.44
2.45
2.46
247
2.48
2.49
2.50
2.51
2.52
2.53
2.54

problem 37
problem 38
problem 39
problem 40
problem 41
problem 42
problem 43
problem 44
problem 45
problem 46
problem 47
problem 48
problem 49
problem 50
problem 51
problem 52
problem 50

107



2.1 problem 1
Internal problem ID [7137]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —zy —yr =1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

Ldsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x=0,y(x), singsol=all) J
) 2 2 z(x+2
y(x) = —me * ¢ (z + 2) erf <“/_(++)> +ivVTV2e = )cl —1+e®(xz+2)c

v Solution by Mathematica
Time used: 4.759 (sec). Leaf size: 216

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True] J

1 i’ v [ KU
y(x) — 56_%(93-1-2)2 (2\/§eg+z+2(m + 2)/ (6—[]
1

V2
— %e—éK[1]2_K[1]—2\/7—Terﬁ <—\/(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

- \/ﬂ\/m(cw%”“ +z+ 1) erfi (—(gi/__g 2)2>

22
+ 2e'z ToF2 (e””(w + 1)+ V2 (x+2) + czeé(”z)z))
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2.2 problem 2
Internal problem ID [7138]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

' —zy —yr =2x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 54

Ldsolve(diff (y(x) ,x$2) -x*diff (y(x) ,x)-x*y(x)-2%x=0,y(x), singsol=all) J
) 2 2 z(x+2
y(x) = me 2 "%ci(z + 2) erf (Z\/_(++)> —iv/TV2e & )cl —2+e%(z+2)c

v Solution by Mathematica
Time used: 1.745 (sec). Leaf size: 217

LDSolve [y'' [x]-x*y' [x] -x*y[x]-2*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) - %6—§(m+2)2 (2\/§ez22+m+2(;1; +2) /w (\/éeK[l]K[l]
— e A KUP=KI-2, /e (W) K[1]/(K 1] + 2)2> dK]
_ \/ﬂ\/m<026§+”2 + 2z + 2) erfi (%)

22
+ 2e’z ToF2 (26””(.15 + 1)+ V2 (x+2) + czeé(”z)z))
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2.3 problem 3
Internal problem ID [7139]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

' —zy —yr =3z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

Ldsolve(diff (y(x) ,x$2) -x*diff (y(x) ,x)-x*y(x)-3%x=0,y(x), singsol=all) J
) 2 2 z(x+2
y(x) = 7re_2_zcl(.’lf + 2) erf (W++)> - z\/7_r\/§e : 2+ )Cl -3+ e_””(x + 2) C2

v Solution by Mathematica
Time used: 2.238 (sec). Leaf size: 220

LDSolve [y'' [x]-x*y' [x] -x*y[x]-3*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J

z K11
y(z) — %e—;mzp (2 VIR 2y 4 9) / (36 K[1]
1

V2
— ge—éK[1]2_K[1]—2\/7—Terﬁ <—\/(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

—V2r\/(z +2)2 (@eéﬂﬁ + 3z + 3) erfi (%)

22
+ 2¢z tot2 (36””(.15 + 1)+ V2 (x+2) + czeé(”z)z))
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2.4 problem 4
Internal problem ID [7140]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v —xy —yr=2*+<z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

e

tdsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘2-x=0,y(x), singsol=all)

~—

V2 2 o(a
y(z) = me > ¢ (z + 2) erf <M> —iv/TV2e (;2)01 +e(z+2)ca—x

2

v/ Solution by Mathematica
Time used: 2.153 (sec). Leaf size: 84

LDSolve [y'' [x]-x*y' [x] -x*y[x]-x"2-x==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) — %e“” (—\/ECQ\/ (z + 2)%erfi (%) — 2¢%z + 2v/2c; (z + 2)

+ 2026%(“’+2)2>
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2.5 problem 5
Internal problem ID [7141]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—my’—ya:=x3—2

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 62

e

tdsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

z(xz+2)

1\ 2 2
Y(@) =me e (@ +2) et (%)—ﬁ\@ ey e (a42) 6 — 27+ 202

v/ Solution by Mathematica
Time used: 5.186 (sec). Leaf size: 91

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = %e‘“ (_\/ﬂ@mﬂﬁ (%) — 2€” (:v2 -2z 4+ 2) + 2\/§cl(x +2)

+ 2026%(“’+2)2>
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2.6 problem 6
Internal problem ID [7142]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—a:y'—yx=x4+6

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 66

e

tdsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘4-6=0,y(x), singsol=all)

~—

y(x) — 7Te_2_x61(1' + 2) erf <Z\/_2(++2))

iTV2e T e e (x4 2) er — 70 + 322 — 6

v/ Solution by Mathematica
Time used: 7.359 (sec). Leaf size: 92

LDSolve [y'' [x]-x*xy' [x]-x*y[x]-x"4-6==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = %e‘” (—\/ﬂ@ (z + 2)%erfi (—V(gi/_;mz) — 2¢"z(z® — 3z + 6)

+ 22 (z + 2) + 2c2e%<w+2>2>
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2.7 problem 7
Internal problem ID [7143]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

' —xy —yr=2x2"°—24

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 72

e

tdsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘5+24=0,y(x), singsol=all)

~—

J 2 2 (T
y(l') = 7Te_2_$cl(.'1,' + 2) erf (“/_(++)> _ 1\/7_T\/§e (2+2) o
+e % (z+2)cp — z* + 42 — 122° + 12z + 12

v/ Solution by Mathematica
Time used: 3.222 (sec). Leaf size: 102

‘ DSolvel[y'' [x]-x*y' [x]-x*y[x]-x"5+24==0,y[x],x,IncludeSingularSolutions -> Tru#]

y(z) — %e‘” (—\/ﬁcm/ (x + 2)2erfi (—W)

+ ew(_2:1;4 + 823 — 242 + 24z + 24) + 2v/2¢; (z+2)+ 2026;(;54_2)2)
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2.8 problem 8
Internal problem ID [7144]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —zy —yr =1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

Ldsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x=0,y(x), singsol=all) J
) 2 2 z(x+2
y(x) = me 2 "%ci(z + 2) erf (Z\/_(++)> —iv/TV2e & )cl —1+e®(xz+2)c

v Solution by Mathematica
Time used: 0.689 (sec). Leaf size: 216

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True] J

1 i’ v [ KU
y(x) — 56_%(93-1-2)2 (2\/§eg+z+2(m + 2)/ (6—[]
1

V2
— %e—éK[1]2_K[1]—2\/7—Terﬁ <—\/(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

- \/ﬂ\/m(cw%”“ +z+ 1) erfi (—(gi/__g 2)2>

22
+ 2e'z ToF2 (e””(w + 1)+ V2 (x+2) + czeé(”z)z))
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2.9 problem 9
Internal problem ID [7145]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_xyl_ymZxZ

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

~—

[dsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘2=0,y(x), singsol=all)

2 2 a(z
y(x) = me 2% (z + 2) erf (Z\/_(++)> —iv/TV/2e (;2)c1+e_z(x+2)cz—x+1

v/ Solution by Mathematica
Time used: 4.289 (sec). Leaf size: 226

LDSolve [y'' [x]-x*xy' [x]-x*y[x]-x"2==0,y[x] ,x,IncludeSingularSolutions -> Truel J

o)+ et (sast e [ (KT
- %e_éK[”Q_K[”‘Zﬁerﬁ<@> K[1PV/(K[1] +2)? ) dK]1]
- mm(ﬁ + 023§+w+2 L4 1) orfi (%)

22
+ 2ez Tot2 (e‘” (22 +z+1) +V2e(z+2) + ché("”*z)Z)))
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2.10 problem 10
Internal problem ID [7146]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—xy'—ym=333

v Solution by Maple
Time used: 0.141 (sec). Leaf size: 211

e

tdsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x‘3=0,y(x), singsol=all)

~—

y(z)
V2e (2 +2) (fx 252 (m e 2(x + 2) erf <M2(++2)> + \/Eﬁex(z;4)) dw) +iv2(z +2) z erf (z_v
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v/ Solution by Mathematica
Time used: 6.619 (sec). Leaf size: 453

e B
kDSolve [y'' [x]-x*y' [x]-x*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Truel J

eK[l]K[1]3
V2

- %e_éK[”LK[”_zﬁerﬁ(—v(mjﬁ—'_z) K[113/(K[1] + 2)? > dK[1]

2 \/ 2
—2erf(x\_/|_§1> (\/2#6”” +8243 _ rez(@t))? Vir+2) 2erﬁ( x\/; ) )

—\/_\/(z+2)2xerﬁ<' (z+2) ) \/_\/x+22a:erﬁ<' (z+2)*

y(x) — ;e L(a+2)? (2\/_6 2T H2(g 4 2) /j <

V2 V2

— V2meae T2 /( + 2)%erfi (%

\/ 2
—2V2my/(z +2) 2acerfi( \/—g i ) + 2622753 | 9e3(@+2)? 2

+ 2\/5616%“”% + 4\/§cleé+x+2 + 2626z2+3m+4 + 46;(x+2)2x>
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2.11 problem 11
Internal problem ID [7147]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —azy — bxy = cx

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 86

Ldsolve (diff (y(x),x$2) -a*x*diff (y(x),x)-b*x*y(x)-c*x=0,y(x), singsol=all) J

y(x)
1 (a29:+2b) 2

bz 2 1 (a2x+2b)2 _bz b2
e« KummerU (-5, 5, 5,3 c1b+e o« KummerM ( —575, 35, 53 cb—c
b

v/ Solution by Mathematica
Time used: 5.384 (sec). Leaf size: 565

LDSolve [y'' [x]-axx*y' [x]-b*x*y[x]-c*x==0,y[x],x,IncludeSingularSolutions -> Trj.le]

y(z)
bK|

4 el §
b2 za?+2b a*ce e

a®’ \/2a3/? > /1 b2 (\/i HermiteH (Z—i -1, K\[}]é‘;ijfb) Hypergeometric1F1 (—%,

— e_%z HermiteH (
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2.12 problem 12
Internal problem ID [7148]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" — axy — bxy = ca?

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 95

e

kdsolve (diff (y(x),x$2) —a*x*diff (y(x),x)-b*x*y(x)-c*x~2=0,y(x), singsol=all) J

y(@)
1 (a?z+2b) 2

_bz 2 2g-+2b)2 _bz 2
e~ « KummerM (—2%, 5 (@ z;@, ) ) cob? + e~ « KummerU <—2%, 3 s ) c1b? + c(—bz + a)
b2

v/ Solution by Mathematica
Time used: 2.978 (sec). Leaf size: 569

‘ DSolvel[y'' [x]-a*x*y' [x]-b*x*y[x]-c*x~2==0,y[x],x,IncludeSingularSolutions -> True]

y(z)
4 KD
b . b2 .’DCL2 + 2b x ace e
—e” o | HermiteH | —, N / : - KTla7a2 : -
a®’ \/2a 1 b2 <\/§ HermiteH (a—3 -1, 3032 ) HypergeometriclF1 (—ﬁ,
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2.13 problem 13
Internal problem ID [7149]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — axy — bxy = ca®

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 517

e

kdsolve (diff (y(x),x$2) —a*x*diff (y(x),x)-b*x*y(x)-c*x~3=0,y(x), singsol=all) J

y(z)

(a2w+2b) 23 KummerM | -

e~'% | 2 KummerU (— Ly (a2z+2b)2> J-

26372 243

242372 2a3

KummerM <— o

b2 1 (a2z+2b) 2

2a3

22+2b 2
> (a®—b2) KummerU (2‘1;_3172 ,%, (a : ) )

v/ Solution by Mathematica
Time used: 3.085 (sec). Leaf size: 569

LDSolve [y'' [x]-a*x*y' [x]-b*x*y[x]-c*x~3==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z)
b za?+2b

bx ’
— e o | HermiteH (—, —> /
a®’ \/2a3/2 1 b2 <\/§ HermiteH (3—§ -1,
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2.14 problem 14
Internal problem ID [7150]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —y —yr=x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x=0,y(x), singsol=all)

A >

m 1 z 1
y(x) —e2 AlryAl (Z_l —+ .’E) cy +e2 A1ryB1 (l_l + .T) c1 — 1

v/ Solution by Mathematica
Time used: 13.6 (sec). Leaf size: 99

LDSolve [y'' [x]-y' [x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — e*/? <AiryAi <m + 4_11> / —e AiryBi <K[1] + i) K[1]dK[1]
1
+ AiryBi (3: + }L) / e r AiryAi (K[2] + }l) K[2dK[2]
1

1 1
+ ¢ AiryAi (x + Z) + co AiryBi <m + Z))
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2.15 problem 15
Internal problem ID [7151]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

yll_yl_yx=m2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 63

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘2=0,y(x), singsol=all)

y(z) = e? (AiryBi (i + x) 7r</ z? AiryAi <}1 + x) e_gdx)
e 2 Asm: [ 1 _e oo 1
— AiryAi 1 +a | m| [ z°AiryBi 1 +z ) e 2dz | + ¢ AiryBi 1 oz
+ ¢ AiryAi Gl + x))

~—

v/ Solution by Mathematica
Time used: 9.743 (sec). Leaf size: 103

l DSolvely'' [x]-y' [x]-x*y[x]-x~2==0,y[x],x,IncludeSingularSolutions -> True] J

K[1]

y(z) — e/? <AiryAi <x + i) / —e~ 2 mAiryBi <K[1] + %1) K[1)2dK]1]
1
+ AiryBi (1‘ + i) / e AiryAi (K[Z] + %) K[2)*dK|[2]
1

+ c; AiryAi (x + %) + ¢p AiryBi <:p + le))
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2.16 problem 16
Internal problem ID [7152]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_y/_yz,:x2+1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘2—1=0,y(x), singsol=all)

~—

< 1 e 1
y(x) = e2 AiryAi (Z + x) co + e2 AiryBi (Z + x) cL—

v/ Solution by Mathematica
Time used: 4.468 (sec). Leaf size: 107

LDSolve [y'' [x]-y' [x]-x*y[x]-x~2-1==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — e/? (AiryAi (x + i) /1 ’ —e~ "3 1 AiryBi (K[l] + i) (K1) + 1) dK[1]
+ AiryBi (x + i) /1 " AiryAi (K[2] + i) (K[2]? +1) dK[2]

+ c; AiryAi (CE + %) + ¢y AiryBi <:p + le))
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2.17 problem 16
Internal problem ID [7153]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_y/_yz,:x2+1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘2—1=0,y(x), singsol=all)

~—

< 1 e 1
y(x) = e2 AiryAi (Z + x) co + e2 AiryBi (Z + x) cL—

v/ Solution by Mathematica
Time used: 1.289 (sec). Leaf size: 107

LDSolve [y'' [x]-y' [x]-x*y[x]-x~2-1==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — e/? (AiryAi (x + i) /1 ’ —e~ "3 1 AiryBi (K[l] + i) (K1) + 1) dK[1]
+ AiryBi (x + i) /1 " AiryAi (K[2] + i) (K[2]? +1) dK[2]

1 1
+ ¢; AiryAi (x + Z) + co AiryBi <m + Z))
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2.18 problem 17
Internal problem ID [7154]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y”—2yl—3ﬂv=$2+2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)—x*y(x)—x‘2-2=0,y(x), singsol=all)

~—

y(z) = e® AiryAi(x + 1) cy + €* AiryBi(z + 1) ¢; — x

v/ Solution by Mathematica
Time used: 5.71 (sec). Leaf size: 87

-

N
LDSolve [y'' [x]-2*y' [x]-x*y[x]-x"2-2==0,y[x] ,x,IncludeSingularSolutions -> True)j]

y(z) — €° (AiryAi(x +1) /1 ’ —e XM AiryBi(K[1] + 1) (K[1]* + 2) dK[1]
+ AiryBi(z + 1) / " Kl AiryAi(K[2] + 1) (K[2]* + 2) dK[2]

+ ¢1 AiryAi(z + 1) + 2 AiryBi(z + 1))
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2.19 problem 18
Internal problem ID [7155]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_4yl_yx=x2+4

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

e

Ldsolve(diff(y(x),x$2)—4*diff(y(x),x)—x*y(x)—x‘2-4=0,y(x), singsol=all)

~—

y(z) = *® AiryAi(z +4) cy + e AiryBi(z + 4) ¢c; — 2

v/ Solution by Mathematica
Time used: 6.139 (sec). Leaf size: 89

-

.
LDSolve [y'' [x]-4xy' [x] -x*y[x]-x"2-4==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = ¥ (AiryAi(:v +4) /j —e XM AiryBi(K[1] + 4) (K[1]* + 4) dK 1]
+ AiryBi(z + 4) /m e 2KBr AiryAi(K[2] + 4) (K[2]> + 4) dK[2]

+ ¢1 AiryAi(x + 4) + c2 AiryBi(z + 4))
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2.20 problem 19
Internal problem ID [7156]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y"—y’—ym=x3—1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 67

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘3+1=0,y(x), singsol=all)

y(z) = e2 (— AiryAi (i + x) W(/ (x3 _ 1) AiryBi <}l + x) e_gdx>
+ AiryBi (}l + x) 7r(/ (3;3 — 1) AiryAi (le + x) e_gdx)

1
+ co AiryAi (le + x) + ¢y AiryBi <4_1 + x))

~—

v/ Solution by Mathematica
Time used: 3.972 (sec). Leaf size: 107

l DSolvely'' [x]-y' [x]-x*y[x]-x~3+1==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) — e*/? (AiryAi <:v + i) /1 ’ —e~ "3 1 AiryBi (K[l] + 711) (K[1)> —1)dK[1]
+ AiryBi <w + i) /1 " AiryAi (K[2] + i) (K2 —1) dK[2]

1 1
+ ¢; AiryAi (x + Z) + ¢o AiryBi <:p + Z))
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2.21 problem 20
Internal problem ID [7157]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y"—2y'—y:c::r3+x2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

e

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)—x*y(x)—x‘3-x‘2=0,y(x), singsol=all)

~—

y(z) = e AiryAi (z + 1) ¢ + " AiryBi(z + 1) ¢; — 2% —z + 4

v/ Solution by Mathematica
Time used: 8.466 (sec). Leaf size: 91

-

.
LDSolve [y'' [x]-2*y' [x] -x*y[x]-x"3-x"2==0,y[x],x,IncludeSingularSolutions -> Trﬁ.le]

y(z) = €” (AiryAi(m +1) /f —e KWz AiryBi(K[1] + 1) K[1)*(K[1] + 1)dK][1]
+ AiryBi(z + 1) / " K, AiryAi(K[2] + DK [22(K[2] + 1)dK[2]

+ ¢1 AiryAi(z + 1) + c2 AiryBi(z + 1))
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2.22 problem 21
Internal problem ID [7158]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—y’—ym=z3—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘3+2=0,y(x), singsol=all)

~—

. 1 . 1
y(z) = e? AiryAi (71 + x) o +e? AiryBi (Z + x) ¢ —z2 42

v/ Solution by Mathematica
Time used: 3.963 (sec). Leaf size: 107

LDSolve [y'' [x]-y' [x]-x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — e/? (AiryAi (:v + i) /1 ’ —e~ "3 1 AiryBi (K[l] + %) (K[1)> —2) dK[1]
+ AiryBi <x + i) /1 ’ e~ 1 AiryAi (K[2] + i) (K[2]> —2) dK[2]

+ c; AiryAi (CE + %) + ¢y AiryBi <:p + le))
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2.23 problem 22
Internal problem ID [7159]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—2y’—ym=m3—2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

e

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = e AiryAi (z + 1) ¢y + e® AiryBi(z + 1) ¢; — 2> + 4

v/ Solution by Mathematica
Time used: 2.673 (sec). Leaf size: 87

-

.
LDSolve [y'' [x]-2xy' [x] -x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = €° (AiryAi(ac +1) /j —e ®lx AiryBi(K (1] + 1) (K[1]® — 2) dK[1]
+ AiryBi(z + 1) / " K, AiryAi(K[2] + 1) (K[2]* — 2) dK[2]

+ ¢1 AiryAi(z + 1) + c2 AiryBi(z + 1))
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2.24 problem 23
Internal problem ID [7160)]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—4y’—ym=m3—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

Ldsolve(diff(y(x),x$2)—4*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = e*® AiryAi (z + 4) ¢y + e*® AiryBi (z + 4) ¢c; — 2° + 8

v/ Solution by Mathematica
Time used: 2.795 (sec). Leaf size: 89

-

.
LDSolve [y'' [x]-4xy' [x] -x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = ¥ (AiryAi(ac +4) /j —e 2KWx AiryBi(K[1] + 4) (K[1]® — 2) dK[1]
+ AiryBi(z + 4) / " 2Kl AiryAi(K[2] +4) (K[2]* - 2) dK[2]

+ ¢1 AiryAi(x + 4) + c2 AiryBi(z + 4))
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2.25 problem 24
Internal problem ID [7161]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—6y'—y1‘=m3—2

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

e

Ldsolve(diff(y(x),x$2)—6*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = €*® AiryAi (9 4 ) ¢y + €3 AiryBi (9 + z) ¢; — 2° + 12

v/ Solution by Mathematica
Time used: 6.656 (sec). Leaf size: 89

-

.
LDSolve [y'' [x]-6%y' [x]-x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = ¥ (AiryAi(ac +9) /j —e 3K r AiryBi(K([1] + 9) (K[1]® — 2) dK[1]
+ AiryBi(z + 9) / " ety AiryAi(K[2] +9) (K[2]* — 2) dK[2]

+ ¢; AiryAi(z + 9) + c2 AiryBi(z + 9))
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2.26 problem 25
Internal problem ID [7162]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—8y'—y1‘=m3—2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

Ldsolve(diff(y(x),x$2)—8*diff(y(x),x)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = e** AiryAi (16 + z) c; + €*® AiryBi (16 + z) ¢; — 2° + 16

v/ Solution by Mathematica
Time used: 6.555 (sec). Leaf size: 89

-

.
LDSolve [y'' [x]-8*y' [x]-x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = e** (AiryAi(x + 16) /j —e~*¥Wr AiryBi(K[1] + 16) (K[1]® — 2) dK[1]
+ AiryBi(z + 16) / " emanial AiryAi(K[2] + 16) (K[2]* — 2) dK[2]

+ c1 AiryAi(z + 16) + c2 AiryBi(z + 16))
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2.27 problem 26
Internal problem ID [7163]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—y’—ym=z4—3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘4+3=0,y(x), singsol=all)

~—

y(z) = e2 AiryAi (Z + x) ¢y + €% AiryBi (Z + x) c1—23+37—6

v/ Solution by Mathematica
Time used: 4.059 (sec). Leaf size: 107

LDSolve [y'' [x]-y' [x]-x*y[x]-x~4+3==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — e/? (AiryAi (:v + i) /1 ’ —e~ "3 1 AiryBi (K[l] + %) (K[1)* - 3) dK[1]
+ AiryBi <w + ;11> /1 ’ e~ 1 AiryAi (K[2] + i) (K[2]* - 3) dK|[2]

1 1
+ ¢; AiryAi (x + Z) + co AiryBi <m + Z))
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2.28 problem 27
Internal problem ID [7164]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

3

y' -y —yr=x

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 63

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-x*y(x)-x‘3=0,y(x), singsol=all)

y(z) = ez <— AiryAi (}1 + .’L') W(/ z3 AiryBi (}l + x) e_gda:>
oo (1 3 asas 1 _z (1
+ AiryBi Z+x | [ z° AiryAi Z-}-x e 2dz | + ¢ AiryAi Z+x
+ ¢, AiryBi Gl + x))

~—

v/ Solution by Mathematica
Time used: 10.277 (sec). Leaf size: 103

l DSolvely'' [x]-y' [x]-x*y[x]-x~3==0,y[x],x,IncludeSingularSolutions -> True] J

K[1]

y(z) — e/? <AiryAi <x + i) / —e~ 2 mAiryBi <K[1] + %1) K[1*dK[1]
1
+ AiryBi (1‘ + i) / e AiryAi (K[Z] + %) K[2]*dK][2]
1

+ c; AiryAi (x + %) + ¢p AiryBi <:p + le))
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2.29 problem 28
Internal problem ID [7165]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—yx=x3—2

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

e

tdsolve(diff(y(x),x$2)—x*y(x)—x‘3+2=0,y(x), singsol=all)

~—

y(z) = AiryAi (z) ¢ + AiryBi (z) ¢; — 2

v/ Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 290

-

LDSolve [y'' [x]-x*y[x]-x"3+2==0,y[x] ,x,IncludeSingularSolutions -> True]

| —

y(z)
6v/3rz Gamma (1) Gamma (%) Gamma (%) Gamma (§) (v/3 AiryAi(z) — AiryBi(z)) 1 F (%, 2% ””9—3>

_)
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2.30 problem 29
Internal problem ID [7166]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y —yr=12°—64

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 149

e

tdsolve(diff(y(x),x$2)—x*y(x)—x‘6+64=0,y(x), singsol=all)

~—

y(z)
16z (AiryBi (z) 35 — 36 AiryAi (z)) hypergeom <[§] (2,2, %) — 21x8I‘(§)2 <3% AiryBi (z) + 33

v Solution by Mathematica
Time used: 0.493 (sec). Leaf size: 256

kDSolve [y'' [x]-x*y[x]-x"6+64==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z)

2 728 Gamma(2) Gamma (& iryAi
192+/3nz Gamma, (3) (V3 AiryAi(z) — AiryBi(z)) 1F2(%; 24 %) - Vrata ()6 (3) (3Airya

Gamma (

_>
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2.31 problem 30
Internal problem ID [7167]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

' —yr==x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e

Ldsolve(diff(y(x),x$2)—x*y(x)—x=0,y(x), singsol=all)

~—

y(z) = AiryAi(z) co + AiryBi(z) ¢; — 1

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 28

-

LDSolve [y'' [x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) — 7 AiryAiPrime(z) AiryBi(z) + c2 AiryBi(z)
+ AiryAi(z)(—m AiryBiPrime(z) + ¢)
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2.32 problem 31
Internal problem ID [7168]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 31.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y//_ym=x2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

e

Ldsolve(diff(y(x),x$2)—x*y(x)—x‘2=0,y(x), singsol=all)

~—

y(z) = AiryAi(z) co + AiryBi(z) ¢y — x

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 30

-

LDSolve [y'' [x]-x*y[x]-x"2==0,y[x],x,IncludeSingularSolutions -> Truel

-/

y(z) = mz AiryAiPrime(z) AiryBi(z) + ¢, AiryBi(z)
+ AiryAi(z)(—mz AiryBiPrime(z) + ¢;)
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2.33 problem 32
Internal problem ID [7169]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y"—ym=x3

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 87

~—

Ldsolve(diff(y(x),x$2)—x*y(x)—x‘3=0,y(x), singsol=all)

y(z)
5z*m hypergeom ([%] (2, %] ,%) (AiryBi (z) 35 — 3¢ AiryAi (x)) —6I'(2) < 5 hypergeom ([
N 60T (

s[5
)

w|oo

WIN| wlut

v Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 137

kDSolve [y'' [x]-x*y[x]-x"3==0,y[x] ,x,IncludeSingularSolutions -> Truel J

wloo
c.oﬁQ
N—

m2® Gamma (2) (3 AiryAi(z) + \/§ AiryBi(w)) (g £ 3
y(z) = — )

- 3 32/3 Camma ( ) Gamma (g)

+ ¢; AiryAi(x) + ¢ AiryBi(z)
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2.34 problem 33
Internal problem ID [7170)]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' —yr =x%4+ 2% — 42

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

e

tdsolve(diff(y(x),x$2)—x*y(x)—x‘6-x‘3+42=0,y(x), singsol=all)

~—

y(z) = AiryAi (z) c; + AiryBi () ¢; — 2° — 2122

v/ Solution by Mathematica
Time used: 1.142 (sec). Leaf size: 367

-

.
LDSolve [y'' [x]-x*y[x]-x"6-x"3+42==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) =

2 3728 Gamma(2) Gamma (& 1'
—126v/37z Gamma (1) (v/3 AiryAi(z) — AiryBi(z)) 1F <%, 2% %3> + VBrst Gamma(3) & (3)(;;
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2.35 problem 34
Internal problem ID [7171]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" — 2%y = 12

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

e

tdsolve(diff(y(x),x$2)—x‘2*y(x)—x‘2=0,y(x), singsol=all)

~—

2

1 1 z°
y(z) = vz Bessell (4_1’ %) 2 + v/ BesselK (z_l’ %) a—1

v/ Solution by Mathematica
Time used: 6.053 (sec). Leaf size: 213

LDSolve [y'' [x]-x"2*y[x]-x"2==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z)

1 K[1]2 ParabolicCyl
— ParabolicCylinderD <_§’\/§x) < [1]? ParabolicCy

/1 V2 (HermiteH (—1, K[1]) (: HermiteH (3, 4K[1]) + 2 Hermitel

+ Cl>
/m K[2]? Parabolic
1 V2 (HermiteH (—1,:K[2]) HermiteH (3, K[2]) + HermiteH

+ C2>

+ParabolicCylinderD <—%,Z\/§CL‘) (
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2.36 problem 35
Internal problem ID [7172]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 35.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ x2y — .’173

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

e

tdsolve(diff(y(x),x$2)—x‘2*y(x)—x‘3=0,y(x), singsol=all)

~—

1 z? 1 z?
y(z) = v/z Bessell | =, — | ca + vz BesselK | =, — | ¢; — z
4’ 2 4’ 2
v/ Solution by Mathematica
Time used: 4.871 (sec). Leaf size: 213
LDSolve [y'' [x]-x"2*y[x]-x"3==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z)

1 K[1]? ParabolicCyl
— ParabolicCylinderD <_§’\/§x) < [1]? ParabolicCy

/1 V2 (HermiteH (—1, K[1]) (: HermiteH (3, 4K[1]) + 2 Hermitel

+ Cl>

/m K[2]3 Parabolic
1 V2 (HermiteH (—1,:K[2]) HermiteH (3, K[2]) + HermiteH

+ C2>

+ParabolicCylinderD <—%,Z\/§CL‘) (
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2.37 problem 36
Internal problem ID [7173]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 36.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// _ x2y — .’L'4

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 124

e

tdsolve(diff(y(x),x$2)—x‘2*y(x)—x‘4=0,y(x), singsol=all)

~—

y(z) = ]

( 62572 csgn(zx) hypergeom([%] , [%,g} ,%) Bessell (i,% 2 ,
o 5

) +T'(3) <2x61"(§) BesselK (ZL %) hypergeom ([%] , [
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v/ Solution by Mathematica
Time used: 3.699 (sec). Leaf size: 213

-

kDSolve [y'' [x]-x~2*y[x]-x"4==0,y[x] ,x,IncludeSingularSolutions -> True]

—

y(z)

K[1]* ParabolicCyl
— ParabolicCylinderD (—%,\/ix) ( [1]* ParabolicCy

/1 V2 (HermiteH (—3, K[1]) (: HermiteH (3, 4K[1]) 4+ 2 Hermitel

+ Cl>
/z K[2]* Parabolic
1 V2 (HermiteH (—1,iK[2]) HermiteH (3, K[2]) + HermiteH

+ C2>

1
+ParabolicCylinderD (—i,i\/ﬁx> (
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2.38 problem 37
Internal problem ID [7174]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 37.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—m2y=x4—2

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

Ldsolve(diff (y(x),x$2) -x~2%y (x)-x~4+2=0,y(x), singsol=all) J

2

1 1 2*
y(z) = vz Bessell (Z’ %) ¢z + vz BesselK <4_1’ %) o — o

v/ Solution by Mathematica
Time used: 4.998 (sec). Leaf size: 217

LDSolve [y'' [x]-x~2*y[x]-x"4+2==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(x) — ParabolicCylinderD <—%, \/Ex) < /
1

(K[1]* — 2) ParabolicCylinderD (—1,iv/2K][1])
V2 (HermiteH (—1,iK[1]) HermiteH (3, K[1]) + HermiteH (—3, K[1]) (—i HermiteH (3,7K[1]) —:

+ Cl>

/ e (K[2]* — 2) Parab
1 V2 (HermiteH (—1,iK[2]) HermiteH (3, K[2]) + HermiteH

+ Cz)

+ParabolicCylinderD (—%,z\&x) (
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2.39 problem 38
Internal problem ID [7175]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 38.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—2x2y=x4—1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

e

tdsolve(diff(y(x),x$2)—2*x‘2*y(x)-x‘4+1=0,y(x), singsol=all)

~—

1 V222 1 \/5332) z?
2

y(z) = v/z Bessell (Z’ T) 2 + v/ BesselK (Z’ 5 - —

v/ Solution by Mathematica
Time used: 3.94 (sec). Leaf size: 288

LDSolve [y'' [x]-2xx"2*y[x]-x"4+1==0,y[x],x,IncludeSingularSolutions -> True] J

y(z)

— ParabolicCylinderD <——, 2%/ 433) /
2 1 §23/4 HermiteH (—%, %K[l]) HermiteH (%,Z%K[l]) + Par:
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2.40 problem 39
Internal problem ID [7176]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 39.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ yw3 — .’L'3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

e

tdsolve(diff(y(x),x$2)—x‘3*y(x)—x‘3=0,y(x), singsol=all)

~—

1 223 1 2z3
y(z) = v/ Bessell <5’ %) ¢s + v/x BesselK (5, %) c—1
v/ Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 217
LDSolve [y'' [x]-x"3*y[x]-x"3==0,y[x] ,x,IncludeSingularSolutions -> True] J
y(z)
v/—1Gamma () (54/ 5z° Gamma () HypergeometricOF1Regularized (%, %) Bessell (%, 2””;/2> +55
_)

25V z5/2Root [2:
c1v/Z Gamma () Bessell (—%, @)
V5

s 1 6 1 2252
+ —gcz\/EGamma (5> Bessell <5, 5

+
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2.41 problem 40
Internal problem ID [7177]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 40.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ yw3 — .’L'4

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

e

tdsolve(diff(y(x),x$2)—x‘3*y(x)—x‘4=0,y(x), singsol=all)

~—

1 2z3 1 953
y(z) = v/z Bessell (5, %) ¢ + 1/ BesselK (3’ %) ¢ —

v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 219

LDSolve [y'' [x]-x"3*y[x]-x"4==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z)
v/—1Gamma (¢) (—52/ 5+/25/2215/2 Gamma (3) HypergeometricOF1Regularized (%, %) Bessell (—

251x3/2Root

1
. 5
b

14/ Gamma (3 ) Bessell (—%, %)
V5

s/ 1 6 1 2252
+ 502\/5 Gamma, (5> Bessell (5, 5

+
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2.42 problem 41
Internal problem ID [7178]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y/l _ ‘,I:le _ 1,2y — $2

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 55

e

Ldsolve(diff(y(x),x$2)—x‘2*diff(y(x),x)—x‘2*y(x)-x‘2=0,y(x), singsol=all)

~—

2 1 35z 2 1 3ig)| =(=%+3)
y(z) = HeunT 33’3’233’T e “co + HeunT | 35,—-3,233, — 3 | ° cg—1

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x"2*y' [x]-x"2*y[x]-x"2==0,y[x],x,IncludeSingularSolutions —-> Trj.\e]

Not solved
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2.43 problem 42
Internal problem ID [7179]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ y’x3 _ ym3 — £L‘3

X Solution by Maple

Ldsolve (diff (y(x) ,x$2)-x"3*diff (y(x),x)-x"3*y(x)-x"3=0,y(x), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolvely'' [x]-x"3*y' [x]-x"3*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Tr#le]

Not solved

152



2.44 problem 43
Internal problem ID [7180)]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 43.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —zy —yr =1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

Ldsolve(diff(y(x),x$2)—x*diff(y(x),x)—x*y(x)—x=0,y(x), singsol=all) J
) 2 2 z(x+2
y(x) = me 2 "%ci(z + 2) erf (Z\/_(++)> —iv/TV2e & )cl —1+e®(xz+2)c

v Solution by Mathematica
Time used: 0.809 (sec). Leaf size: 216

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x==0,y[x],x,IncludeSingularSolutions -> True] J

1 i’ v [ KU
y(x) — 56_%(93-1-2)2 (2\/§eg+z+2(m + 2)/ (6—[]
1

V2
— %e—éK[1]2_K[1]—2\/7—Terﬁ <—\/(K5_]2+2)2> K[1] /(K[l] + 2)2) dK 1]

- \/ﬂ\/m(cw%”“ +z+ 1) erfi (—(gi/__g 2)2>

22
+ 2e'z ToF2 (e””(w + 1)+ V2 (x+2) + czeé(”z)z))
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2.45 problem 44
Internal problem ID [7181]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 44.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ ny/ _ y‘,L, — .T2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

e

tdsolve(diff(y(x),x$2)—x‘2*diff(y(x),x)—x*y(x)—x‘2=0,y(x), singsol=all)

~—

3

(x)—e%\/EBesselI 1z c -I-e%\/EBesselK lx_:” cr — =
e 6°6)" 66 )1 2

v/ Solution by Mathematica
Time used: 0.344 (sec). Leaf size: 224

LDSolve [y'' [x]-x"2xy' [x]-x*y[x]-x"2==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) —
e (12(a;3)5/6 Gamma () Gamma (%) Bessell (%, %3> F (—%; -3 —%) + /23%/3v/2325 Gamma (
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2.46 problem 45
Internal problem ID [7182]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 45.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ ny/ _ x2y — .’E3 +CE2

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 57

e B

Ldsolve(diff (y(x),x$2) -x"2%diff (y(x) ,x)-x"2*y(x)-x"3-x"2=0,y(x), singsol=all) J

2 1 3%1‘ 2 1 3%33 z(2%+3)
y(z) = HeunT 33,3,2357T e %cy + HeunT [ 33, 3,233, — s e T a-s

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x"2*y' [x]-x"2*y[x]-x"3-x"2==0,y[x] ,x,IncludeSingularSolutions —f True]

Not solved
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2.47 problem 46
Internal problem ID [7183]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 46.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ nyl _ yac3 — .’E4 +CE2

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 74

e B

Ldsolve(diff (y(x),x$2) -x"2%diff (y(x) ,x)-x"3*y(x)-x"4-x"2=0,y(x), singsol=all) J

_z(z=2)

2
3 1
y(x) =e 2z HeunT (2 3§, -3, _33%, M) o

3

2
3 1
+ €37 272 HeunT (2 3%,3, -3 3%, ¥+l (x3—|— )> -z

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

( N
LDSolve [y'' [x]-x"2x*y' [x]-x"3*y[x]-x"4-x"2==0,y[x],x,IncludeSingularSolutions —f True]

Not solved
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2.48 problem 47
Internal problem ID [7184]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 47.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
y//_g_yx:xz_'__
X X

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

Ldsolve (diff (y(x),x$2)-1/x*diff (y(x),x)-x*y(x)-x"2-1/%x=0,y(x), singsol=all) J

2 273 2 213
y(z) == (—1 + Bessell <§, ?> co + BesselK (5, ?> Cl)

v/ Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 253

LDSolve [y'' [x]-1/x*y' [x]-x*y[x]-x"2-1/x==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z)

3 2 ~
\/grz Gamma ( %) (\/§ AiryAiPrime(xz)—AiryBiPrime(z)

6
3 \/§7r Gamma (— %) (3 AiryAiPrime(z)+v/3 AiryBiPrime(x)) 1F5 (— % ; %,%;%

T Gamma(%)

Gamma ( %)

_>
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2.49 problem 48
Internal problem ID [7185]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 48.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e B

Ldsolve (diff (y(x),x$2)-1/x*diff (y(x),x)-x"2*y(x)-x"3-1/x=0,y(x), singsol=all) J

2 2
y(x) = sinh <%> ¢y + cosh <%> g —x

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 34

LDSolve [y'' [x]-1/x*y' [x]-x"2*y[x]-x"3-1/%x==0,y[x],x,IncludeSingularSolutions —f Truel

2 2
y(x) — ¢; cosh (%) + icy sinh (%) —z
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2.50 problem 49
Internal problem ID [7186]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 49.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
Yy —=—yr' =z + —
x x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (diff (y(x),x$2)-1/x*diff (y(x),x)-x"3*y(x)-x"4-1/x=0,y(x), singsol=all) J

2 23 2 23
y(z) == (—1 + Bessell (3’ %) ¢z + BesselK (3’ %) cl>

v/ Solution by Mathematica
Time used: 0.364 (sec). Leaf size: 316

LDSolve [y'' [x]-1/x*y' [x]-x"3*y[x]-x"4-1/%x==0,y[x],x,IncludeSingularSolutions —f Truel

y(z)
5(x5/2)13/5 Gamma(%) Gamma(%) BesselI(2 2955/2) 1F5 (%;%,%;%) %(15/2)7/5 Gamma(é) Gamma(g) Bessell (—%,2’”2/2) 1 F

57 5

Gamma ( %) Gamma ( g)
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2.51 problem 50
Internal problem ID [7187]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 50.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y”—y'w3—ym=x3+m2

X Solution by Maple

Ldsolve (diff (y(x) ,x$2)-x"3*diff (y(x),x)-x*y(x)-x"3-x"2=0,y(x), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolvely'' [x]-x"3*y' [x]-x*y[x]-x"3-x"2==0,y[x],x,IncludeSingularSolutions -> True]

Not solved
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2.52 problem 51
Internal problem ID [7188]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 51.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ y’x3 _ x2y — £L‘3

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 28

e

tdsolve(diff(y(x),x$2)—x‘3*diff(y(x),x)—x“2*y(x)-x‘3=0,y(x), singsol=all)

15 2 15 2 1
y(z) = x(KummerU (5, 7 Z) ¢ + KummerM (5, 7 Z) Co — 5)

~—

v/ Solution by Mathematica
Time used: 1.216 (sec). Leaf size: 337

LDSolve [y'' [x]-x"3*y' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z)

K[1]* K[1]*

13 24 T
— HypergeometriclF1 (—, =, x_> /
4’4 4 1 5 HypergeometriclF1 (%, ?1, . ) Hypergeometric1F1 (% E, %

. (15—15i) H

v/ —1z HypergeometriclF1 <%, 5=

z
s 1
) fl 3 HypergeometriclF1 (%,%, Kf] ) <2 HypergeometriclF1 <% , % , KE] )K[2]4+5 H;

V2

+

13 z* 1 1 15 2
+ ¢, HypergeometriclF'1 (4_1’ 7 %) + (5 + %) cox HypergeometriclF'1 (5’ 7 %)
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2.53 problem 52
Internal problem ID [7189]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 52.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ y/x3 _ ym3 — .’L'4 +Z3

X Solution by Maple

Ldsolve (diff (y(x),x$2)-x"3*diff (y(x),x)-x"3*y(x)-x"4-x"3=0,y(x), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolvely'' [x]-x"3*y' [x]-x"3*y[x]-x"4-x"3==0,y[x],x,IncludeSingularSolutions —# Truel

Not solved
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2.54 problem 50
Internal problem ID [7190]

Book: Own collection of miscellaneous problems
Section: section 2.0

Problem number: 50.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

1/

y’—y’m3—m2y=x3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 51

e

Ldsolve(diff(y(x),x$3)—x‘3*diff(y(x),x)—x‘2*y(x)-x‘3=0,y(x), singsol=all)

~—

z 1 3 41 5
y(x) = ~5 + ¢ hypergeom <[g} , [5, 5} ,%)
2] [4 6] 2° 2 31 [6 7] 2°
+ cow hypergeom ([3} ; {g, g} ,2—5> + c3z” hypergeom ([B} , [B’ 3} ,%)

v/ Solution by Mathematica
Time used: 12.206 (sec). Leaf size: 2548

LDSolve [y''' [x]-x"3*y' [x]-x"2*y[x]-x"3==0,y[x] ,x,IncludeSingularSolutions -> Tjrue]

Too large to display
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3.1 problem 1
Internal problem ID [7191]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

v +y'c+ky=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

Ldsolve (diff (y(x) ,x$2)+c*diff (y(x),x)+k*y(x)=0,y(x), singsol=all) J
(—c+\/m)z (c+\/m)z
y(x) = cie 2 + coe” 2

v Solution by Mathematica
Time used: 8.987 (sec). Leaf size: 2548

LDSolve [y''' [x]-x"3*y"' [x]-x"2*y[x]-x"3==0,y[x] ,x,IncludeSingularSolutions -> Tjrue]

Too large to display
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3.2 problem 2
Internal problem ID [7192]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

o Yi—12w 1
2 2
With initial conditions
fw(1) = ~1]

v/ Solution by Maple
Time used: 0.64 (sec). Leaf size: 66

Ldsolve([diff(w(z),z) = -1/2 - sqrt(1/4 - 3*xw(z)),w(1) = -1],w(=2), singsol=a11})

w(z) = RootOf (—i7r+2\/ﬁ— 2m+ln (_2)—In (—1 + m>
+1n (14112 2) —In (1+V13) +1n (—1+V13) + 62— 6)

v/ Solution by Mathematica
Time used: 14.307 (sec). Leaf size: 105

LDSolve [{w'[z] == -1/2 - Sqrt[1/4 - 3*w[z]],{w[1] == -1}},w[z] ,z,IncludeSinguljarSolutions ->

w(z) = —%W«\/ﬁ - 1) e—3z+\/ﬁ+2) <

w(z) —» — W ( (VI3 - 1) et

_ 1) e—3z+\/ﬁ+2) n 2)

_ 1) e—3z+\/ﬁ+2> + 2)

=
2 3

=
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3.3 problem 3
Internal problem ID [7193]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

-

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),y(O) = 1],y(x), singsol=all)

-

y(z) = sin () (2202 +1) _ cos (x)z(x —2)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20

‘ DSolve[{y'' [x]+y[x]==Sin[x],{y[0] == 1}},y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — —%x cos(z) + cos(x) + ¢ sin(x)
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3.4 problem 4
Internal problem ID [7194]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-

Ldsolve( [diff (y(x),x$2)+y(x)=sin(x) ,D(y) (0) = 1],y(x), singsol=all)

-

y(z) = (—z + 2(;1) cos (z) + 3SiI; (z)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23

‘ DSolve[{y'' [x]+y[x]==Sin[x],{y' [0] == 1}},y[x],x,IncludeSingularSolutions -> True]

y(z) - 3sin(z) + (

5 24 cl> cos(x)

2
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3.5 problem 5
Internal problem ID [7195]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

[v'(0) = 1,3(0) = 0]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

e N

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y) 0) =1, y() = 0],y(x), singsol=a11)J

y(z) = 3SiI; (z) cos (;c)x

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19

‘ DSolve [{y'' [x]+y[x]==Sin[x],{y'[0] == 1,y[0]==0}},y[x] ,x,IncludeSingularSolutﬁons -> True]

y(z) = %(3 sin(z) — z cos(z))
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3.6 problem 6
Internal problem ID [7196]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 32

-

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),y(1) = 0],y(x), singsol=all)

-

((—2ca — 1)tan (1) — z + 1) cos (z) n sin (z) (2c2 + 1)

y(z) = 5 5

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 18

‘ DSolve[{y'' [x]+y[x]==Sin[x],{y[0] == 0}},y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — —%a: cos(x) + ¢ sin(z)
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3.7 problem 7
Internal problem ID [7197]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 27

-

Ldsolve( [diff (y(x),x$2)+y(x)=sin(x) ,D(y) (1) = 0],y(x), singsol=all)

-

y(z) = (2cot (1) ¢y —2a: + 1) cos () N sin (z) (22(;2 +1)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 35

‘ DSolve[{y'' [x]+y[x]==Sin[x],{y' [1] == 0}},y[x],x,IncludeSingularSolutions -> True]

y(z) — %((1 —tan(1) 4 2¢; tan(1)) sin(z) — (z — 2¢1) cos(z))
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3.8 problem 8
Internal problem ID [7198]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

[v'(1) = 0,3(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 20

e N

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(l) =0, y(0) = 0],y&x), singsol=a11)J

(—tan (1) + 1)sin(z) cos(z)z

y(z) = 5 -
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23
‘ DSolve[{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x] ,x,IncludeSingularSolutﬁons -> True]

y(z) = %(sin(w) _ zcos(z) — tan(1) sin(z))
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3.9 problem 9
Internal problem ID [7199]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions
[v'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 33

e N

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(l) =0, y =0],y®)), singsol=a11)J

(—z + cos (2) —sin (2) + 1) cos (z) 4 sin (z) (sin (2) — tan (1) + cos (2))

y(r) = 5 5

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 39

‘ DSolve[{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[2]==0}},y[x] ,x,IncludeSingularSolutﬁons -> True]

y(z) — }l(sec(l) sin(z)(—sin(1) + sin(3) + cos(1) + cos(3))
— 2cos(z)(x — 1+ sin(2) — cos(2)))
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3.10 problem 10
Internal problem ID [7200]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sin (z)

With initial conditions

[v'(1) = 0,3(0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

e N

Ldsolve([diff(y(x),x$2)+y(x)=sin(x),D(y)(l) =0, y(0) = 0],y&x), singsol=a11)J

(—tan (1) + 1)sin(z) cos(z)z

y(z) = 5 -
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23
‘ DSolve[{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x] ,x,IncludeSingularSolutﬁons -> True]

y(z) = %(sin(w) _ zcos(z) — tan(1) sin(z))
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3.11 problem 11
Internal problem ID [7201]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Yy +y +y=sin(z)

With initial conditions
[v'(1) = 0,y(2) = 0]

v Solution by Maple
Time used: 0.469 (sec). Leaf size: 144

-

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) =0, y(2) = 0],y(x), }singsol=all)

y(z)
- 2sin (1) (cos <@> sin (v/3) — sin (@) cos (\/§)> e27% — cos (2) ((—\/§ cos (‘/7??) + sin (

ofS
N—
N—
Q
Q

v/ Solution by Mathematica
Time used: 1.065 (sec). Leaf size: 12765

LDSolve [{y'"' [x]+y' [x]+y[x]==Sin[x],{y' [1] == 0,y[2]==0}},y[x] ,x,IncludeSingul%rSolutions ->

Too large to display
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3.12 problem 12
Internal problem ID [7202]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Yy +y +y=sin(z)

With initial conditions

v Solution by Maple
Time used: 0.297 (sec). Leaf size: 80

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=sin(x),D(y) (1) = 0],y(x), singsol=a1}[)

y(z)
2sin (1) ez~% cos (‘/3’”) + cpe 2 <\/§ cos (‘?’) — sin (‘/7§>> cos (—) + (/3 sin (‘?’) + cos (‘/7?:)) |
V/3 sin (‘/75) + cos 73>

N[0
8

v/ Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 4176

LDSolve [{y''' [x]+y' [x]+y[x]==8in[x],{y' [1] == 0}},y[x] ,x,IncludeSingularSolutiﬁms -> Truel

Too large to display
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3.13 problem 13
Internal problem ID [7203]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Yy +y +y=sin(z)

With initial conditions
[v'(1) = 0,y(2) = 0]

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 144

-

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) =0, y(2) = 0],y(x), }singsol=all)

y(z)
- 2sin (1) (cos <@> sin (v/3) — sin (@) cos (\/§)> e27% — cos (2) ((—\/§ cos (‘/7??) + sin (

ofS
N—
N—
Q
Q

v/ Solution by Mathematica
Time used: 0.786 (sec). Leaf size: 12765

LDSolve [{y'"' [x]+y' [x]+y[x]==Sin[x],{y' [1] == 0,y[2]==0}},y[x] ,x,IncludeSingul%rSolutions ->

Too large to display
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3.14 problem 14
Internal problem ID [7204]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 14.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

ylll+y/+y=x

With initial conditions

[4/'(0) = 0,y(0) = 0,4"(0) = 1]

v/ Solution by Maple
Time used: 0.609 (sec). Leaf size: 359

Ldsolve([diff(y(x),x$3)+diff(y(x),x)+y(x)=x,D(y)(O) =0, y(0) =0, (D@@g)(y)(q} = 1],y(x), si

y(z)

m(108+12\/ﬁ)%(—12+(\/®—9) (108+12\/§)% 1 Vs V3 vat %f 3V 1
10e- ot ((108+12\/§\/?H>§\/§\/?ﬁ+3 3 (108+1253 31) 31_6\/55\/3—1_39(108+125 3v/31)

3

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 1546

‘DSolve {y' "' [x]+y' [x]+y[x]==x,{y' [1] == 0,y[0]==0,y''[0]==1}},y[x] ,x,IncludeSﬁngularSolution

Too large to display
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3.15 problem 15
Internal problem ID [7205]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x4y” + y/x3 _ 4m2y =1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e

kdsolve (x~4*diff (y(x) ,x$2)+x"3*diff (y(x) ,x)-4*x~2*y(x)=1,y(x), singsol=all) J

_ 16¢p2* —41n (z) + 16¢; — 1

y(z) 1622

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29

‘ DSolve [x~4xy' ' [x]+x"3*y' [x]-4*x~2xy[x]==1,y[x],x,IncludeSingularSolutions -> True]

. 16cox? — 4log(z) — 1+ 16¢4
1622

y(z)
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3.16 problem 16
Internal problem ID [7206]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x4y” +y’m3 _ 4x2y =z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

e

kdsolve (x~4*diff (y(x) ,x$2)+x"3*diff (y(x) ,x) -4*x"2*y(x)=x,y(x), singsol=all) J

(z) = 3coxt + 3¢, —
i) = 312

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 25

‘ DSolve [x~4xy' ' [x]+x"3*y' [x]-4*x~2xy[x]==x,y[x],x,IncludeSingularSolutions -> True]
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3.17 problem 17
Internal problem ID [7207]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

ny// +my/ —dy=z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

e B

Ldsolve(x’?*diff(diff(y(x),x),x)+x*diff(y(x),x)-4*y(x) = x,y(x), singsol=all) J

y(x) = cox +ﬁ_§

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

‘DSolve [x~2xy' ' [x]+x*y' [x]-4*y[x] == x,y[x],x,IncludeSingularSolutions -> Truej]
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3.18 problem 18
Internal problem ID [7208]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 18.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x4y'" + x3y// _+_1,2y/ + YT = 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 184

Ia N

Ldsolve(x"ll*diff (y(x) ,x$3) +x~3*diff (y(x) ,x$2) +x~2*diff (y(x),x) +x*y(x)= 0,y(x) J singsol=all)

(188+12\/m) 3 —4(188+12«/@) 3 -8

va)=aw )
2 1
) 2 1 2
8+ (188+12v249) 3 +8(188;2“279) i V3 ((188 +12v/34/83)° + 8) In (z)
i 12(188+12v249) sin \/_ \/_ T
12 (188 + 12v/31/83)°
2 1
_ Z 3 2
v {oseri2vm) ys(sssavem) V3 ((188 +12v/3v/83)° + 8) In (z)
+ s 12(188-&-12\/@) COoS -
12 (188 + 12v/31/83)*

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 81

LDSolve [x~4xy' ' ' [x]+x"3*y' ' [x]+x"2%y' [x]+x*y[x]== 0,y[x] ,x,IncludeSingularSolu}:ions -> True]

3 2 3 2
y(x) N clxRoot[#l —2#12 4241 +1&,1] + c3xRoot[#1 —2#124+241+1&,3]

+ CQxRoot[#13—2#12+2#1+1&,2]
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3.19 problem 19
Internal problem ID [7209]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

4.1 3,/

" + Y + 2’y +yz =1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 223

e \

tdsolve(x"ll*diff (y(x) ,x$3) +x~3*diff (y(x) ,x$2) +x~2*diff (y(x),x) +x*y(x)= x,y(x) J singsol=all)

y(z)
1 1
(s7-svam) (1ss+12vam) 8 (1ss12vam) (188 +12v/3+/83)* v/3 <3(188 +12v/3/83)* /3183 —

+2
= CQ.TJ 192 12 3 COS
192

1 1
(47—3@) (188+12\/%)% (188+12\/mT9)% ) (188 + 12\/3 \/@) 3 \/g (3(188 + 12\/§ \/ﬁ) 3 \/g \/@

+ +3 o
_|_631- 192 12 3 S1n
192

(188+12\/m) 3 (—47+3\/m) (188+12\/m)% 9
+z 96 - 6 *3 c+1

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 82

LDSolve [x~4xy' ' ' [x]+x"3*y' ' [x]+x~ 2%y ' [x]+x*y[x]== x,y[x] ,x,IncludeSingularSolu}:ions -> True]

3 2 3 2
y(x) N ClxRoot[#l —2#12 4241 +1&,1] + C3xRoot[#1 —2#124+241+1&,3]

+ CQxRoot[#13—2#12+2#1+1&,2] +1
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3.20 problem 20
Internal problem ID [7210)]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 20.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_symmetries]]

5ac5y”” + 4m4y'" _+_1,2y/ + Ty = 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

e

Ldsolve (5*x~5*diff (y(x) ,x$4) +4*x~4*diff (y(x) ,x$3) +x"2*diff (y(x) ,x)+x*y(x)= 0, yﬁx) , singsol=al

4
_ 2: RootOf (5_Z*—26_ Z3+43_72—21_ Z+1,index=_a
y(x) - z (5 - - o )_C_a
_a=1

v/ Solution by Mathematica
Time used: 1.114 (sec). Leaf size: 1931

e

LDSolve [6#x~B*y'' ' [x]+4*x"4xy' "' [x]+x"2*y' [x]+x*y[x]== Sin[x],y[x] ,x,IncludeSﬂingularSolution

Too large to display
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3.21 problem 21
Internal problem ID [7211]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

(xz + 1) y// +y/2 -1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

Ldsolve ((1+x72) *diff (y(x) ,x$2) +1+diff (y(x) ,x)"2=0,y(x), singsol=all) J

In(ciz —1) & + et + 1z + In(c1z — 1)

o

y(z) =

v/ Solution by Mathematica
Time used: 8.017 (sec). Leaf size: 33

kDSolve [(1+x~2) *y' ' [x]+1+(y"' [x])~2==0,y[x],x,IncludeSingularSolutions -> True]J

y(z) = —z cot(c;) + esc?(cy) log(—z sin(cy) — cos(cy)) + ¢
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3.22 problem 22
Internal problem ID [7212]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

(x2+1)y”+y'2=x—1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 460

Ldsolve ((1+x~2)*diff (y(x) ,x$2)+1+diff (y(x) ,x) "2=x,y(x), singsol=all) J
y(z) =
iv/—2+2v2

I
—~
N =

I

S

2

V (1a-9"7

Z) 2 (z+41) (5+ %)Z ~1* /=1 +1 hypergeom <[“ _2;2‘/5, Wl g ‘/? + 1] ,

2 C

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [(1+x~2)*y"' ' [x]+1+(y' [x]) "2==x,y[x],x,IncludeSingularSolutions -> True]J

Not solved
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3.23 problem 23
Internal problem ID [7213]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

(z2+1)y" +2y* =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve ((1+x~2)*diff (y(x) ,x$2) +1+x*diff (y(x) ,x)"2=1,y(x), singsol=all) J

yl(z) = 2(/ In (22 +11) ¥ 2¢; dx) T

v Solution by Mathematica
Time used: 60.288 (sec). Leaf size: 33

LDSolve [(1+x~2) *y' ' [x] +1+x*(y' [x])~"2==1,y[x] ,x,IncludeSingularSolutions -> True]

x 2
y(@) = /1  2¢; — log (K12 + 1)

dK[l] + co
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3.24 problem 24
Internal problem ID [7214]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

($2 + 1) y//_+_yy/2 =0

X Solution by Maple

e

Ldsolve((1+x‘2)*diff(y(x),x$2)+y(x)*diff(y(x),x)‘2=0,y(x), singsol=all)

A >

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [(1+x~2)*y' ' [x]+y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Trjie]

Not solved
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3.25 problem 25
Internal problem ID [7215]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

(.’IJ2+1) y//+y/2 =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

Ldsolve ((1+x72) *diff (y(x) ,x$2) +diff (y(x) ,x)"2=0,y(x), singsol=all) J

1
ylz) = / arctan (z) + ¢ dz +c;

v/ Solution by Mathematica
Time used: 60.278 (sec). Leaf size: 25

LDSolve [(1+x72) *y' ' [x]+(y' [x])"2==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(@) = /j arctan(li[l]) —c K[l +
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3.26 problem 26
Internal problem ID [7216]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], _Liouville, [_2nd_order, _reducible

y" + sin (y) y'2 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

-

Ldsolve (diff (y(x) ,x$2)+sin(y(x) ) *diff (y(x),x)~2=0,y(x), singsol=all) J

y(z)
/ e C"S(—‘L)d_a —cx—c=0

v Solution by Mathematica
Time used: 1.584 (sec). Leaf size: 111

LDSolve [y'' [x]+y[x]*Sin[y[x]] (y' [x])~2==0,y[x] ,x,IncludeSingularSolutions -> T#ue]

y(z) — InverseFunction

M r#l esin(K[l])—cos(K[l])K[l]
/ dK[l]&] [z + ¢
/1 C1
[ r#l esin(K[l])—cos(K[l])K[l]
y(z) — InverseFunction / -
1

i 1
ropr#l 6sin(K[l])—cos(K[l])K[l]
y(z) — InverseFunction /
1

o dK[l]&] [ + ¢
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3.27 problem 27
Internal problem ID [7217]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

(.’IJ2+ 1) y//+y/3 =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

Ldsolve ((1+x72) *diff (y(x) ,x$2) +diff (y(x) ,x)~3=0,y(x), singsol=all) J

dxr + ¢

1
u(w) = / V/e1 + 2arctan (z)
1
y(@) =~ </ V/e1 + 2arctan () dx) e

v Solution by Mathematica
Time used: 62.161 (sec). Leaf size: 59

LDSolve [(1+x~2)*y' ' [x]+y' [x]~3==0,y[x],x,IncludeSingularSolutions -> Truel J

x 1

y(z) = /1 - V/2arctan(K[1]) — 2¢; 4K {1} + .
w 1

y(@) = /1 v/2arctan(K[2]) — 2¢; dK[2] +
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3.28 problem 28
Internal problem ID [7218]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _dAlembert]

y —e = =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

-

Ldsolve(diff(y(x),x)=exp(-y(x)/x),y(x), singsol=all)

| —

y(z) = RootOf (— (/_Z—_e__++_ad_a) +1In(z)+ cl) z

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 39

LDSolve [y' [x]==Exp[-y[x]/x],y[x],x,IncludeSingularSolutions -> True]

o) K111
Solve /1 Wdff[ll = —log(z) + c1,y(x)
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3.29 problem 29
Internal problem ID [7219]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class D‘]]

g (V)Y _

Yy — 2z°sin <a:> .= 0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 18

Ldsolve(diff(y(x),x)= 2%x~2 * sin(y(x)/x)~2 + y(x)/x,y(x), singsol=all) J

y(z) = (g + arctan (z° + 2cl)> T

v Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 22

LDSolve [y'[x]== 2*x~2 * Sin[y[x]l/x]"2 + y[x]/x,y[x],x, IncludeSingularSolutionsJ -> True]

y(z) = —zcot™ (2% — 2¢1)
y(z) =0
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3.30 problem 30
Internal problem ID [7220]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

4e*y" +y = 8yz (14 1n(z))

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

Ldsolve(4*x“2*diff(y(x),x$2)+ y(x) = 8*sqrt(x)*(1+ln(x)),y(x), singsol=all)

In ()

y(z) = <02 +In(z)c; + +In (z)Q) VT

v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 37

LDSOlve [4xx~2xy' ' [x]+y[x] == 8*Sqrt[x]*(1+Loglx]),y[x],x, IncludeSingularSolutiﬁ)ns -> True]

y(x) — é\/i@ log®(z) + 61og”(z) + 3¢z log(z) + 6¢1)
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3.31 problem 31
Internal problem ID [7221]

Book: Own collection of miscellaneous problems
Section: section 3.0

Problem number: 31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

r3 3
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 97
Ldsolve (v(r)*diff (v(x),r)=2*v(r) ~2/r"3+1/3*lambda*r,v(r), singsol=all) J

\/5\/ = ()\ e 2 + 2\ explntegral, (—T%) + 301) e
3

\/3\/ = ()\ erZr2 4 2\ expIntegral, (—r%) + 3cl> e
’U(T‘) = 3

v(r) =—

e

v/ Solution by Mathematica
Time used: 10.758 (sec). Leaf size: 98

‘ DSolve[v[r]*v' [r]==2*%v[r]~2/r"3+1/3%\[Lambda] *r,v[r],r, IncludeSingularSolutio#s -> True]

\/ e (~2XExplntegralFi (%) + Ae1? + 3¢, )
V3

\/ e 2 (—2>\ ExplntegralEi (2) + Aer2 + 301>

V3

v(r) = —

v(r) —
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4.1 problem 1
Internal problem ID [7222]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2%y —zy + (1—2*)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

‘Order:=6; ‘
dsolve (2xx~2*diff (y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = 0,y(x),type=

N J

'series',x=0);

1 1 1 1
y(z) = e/ (1 + 6352 + ﬁz‘L +0 (zﬁ)) + ooz (1 + 1_on + %x‘l +0 (a:6)>
v Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 48

LAsymptoticDSolveValue [2xx~2%y' ' [x] - xxy'[x] + (1-x72 )*y[x] ==0,y[x] ,{x,O,S}ll

4 2

x x zt 2P
T LT A |
y(x)—)clx<360+10+ )+CQ\/5<168+ 6 + )
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4.2 problem 2
Internal problem ID [7223]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2%y —zy + (1—2*)y =1

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

‘Order:=6; ‘
dsolve (2xx~2*diff (y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = 1,y(x),type=

N J

'series',x=0);

y(z) = a1V (1 +i2g Latho (xﬁ))

6 168
+ e 1+lx2+ix4+o(x6) + 1+1x2+ix4+0(x6)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 176

‘ AsymptoticDSolveValue [2xx~2*y''[x] - xxy'[x] + (1-x72 J*y[x] ==1,y[x] ,‘[X,O,SH]

y(z)

8 xt  z?
- 2 4T
sz(zsoso TR )

8 4 2 z11/2 27/2 23/2
+c1\/5(—+—+—+1) +\/E<

11088 ' 168 ' 6 154440 1260 15

+2 x0 +x4+x2+1 e xd +x3+x 1 x5 +x4+x2+1
\/5 11088 168 6 55440 504 6 =z 28080 360 10
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4.3 problem 3
Internal problem ID [7224]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2x2y//_xy/+(l_x2)y:1+x

With the expansion point for the power series method at x = 0.

X Solution by Maple

e B
‘0rder:=6;

‘dsolve(2*x“2*diff(y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = 1+x,y(x),typ#='series',x=0)

No solution found

v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 224

LAsymptoticDSolveValue [2xx~2xy' ' [x] - x*xy'[x] + (1-x"2 )*y[x] ==1+x,y[x] ,{x,O,F}]

11088 ' 168 ' 6 28080 ' 360 ' 10
+ ‘/5(_154440 1620 1260 25 15

6 4 2 6 4 2
y(x)—)clﬁ( i +x—+x—+1)+02$< i +x_+x_+1)
11/2 9/2 7/2 5/2 3/2
LT Y (NG i PPN (S It (A N O I
vz) \11088 168" 6 28080 ' 360 ' 10 66528 ' 55440 672 ' 504 12 ' 6
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4.4 problem 4
Internal problem ID [7225]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

20y’ —zy + (1—-2*)y ==

With the expansion point for the power series method at x = 0.

X Solution by Maple

N

g
‘0rder:=6; ‘

‘dsolve(2*x“2*diff(y(x), x$2) - x*xdiff(y(x), x) + (1-x72 )*y(x) = x,y(x),type='series',x=0);

No solution found

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 166

LAsymptoticDSolveValue [2xx~2xy' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==x,y[x] ,{x,O,S}J]

z8 zt 22 ) 8 2t 22 |
y(z) = C”(28080 T30 10" ) (66528 Tt Og(‘”))

20 xt x? x8 xt  z?
+01\/5( +—+—+1>+02x< +—+—+1)

11088 ' 168 ' 6 28080 ' 360 ' 10
9/2 5/2 6 4 2
+\/E(—$ v 2\/:2)( i +m—+x—+1>

1620 25 11088 ' 168 ' 6
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4.5 problem 5
Internal problem ID [7226]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

20y —zy + (1—2*)y=2>+z+1

With the expansion point for the power series method at x = 0.

X Solution by Maple

N

p
‘0rder:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = 1+x+x“2,y(x)Ltype='series',

No solution found

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 224

LAsymptoticDSolveValue [2xx~2xy' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==1+x+x"2,y[x] ,{}c,O,S}]

11088 ' 168 ' 6 28080 ' 360 ' 10
+ﬁ(_154440_1620_ 1260 25 15

6 4 2 6 4 2
y(x)—)clﬁ( i +x—+x—+1)+02$< i +x_+x_+1)
11/2 9/2 2 52 1143/2
79z z S A 0T
LT Y (NG i PPN (. It I (AL (A e
N7 11088 168 6 28080 360 10 66528 55440 672 504 12 6
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4.6 problem 6
Internal problem ID [7227]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2CL'2y” _ :cy' + (1 _ x2) Y= xz

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

‘Order:=6; ‘
dsolve(2*x™2xdiff (y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = x‘2,y(x),typ#='series',x=0)

N

y(z) = c1v/x (1 + e + A +0 (mG))

6 168
+ oz 1+ix2+ix4+0(:c6) + 22 1-I—i:vQ—}-O(:c‘L)
10 360 3 63

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 160

 AsymptoticDSolveValue [2+x~2+y' ' [x] - x#y'[x] + (1-x"2 )*y[x] ==x"2,y[x],{x,0,5}]

11/2 7/2

z8 zt  2? z8 zt  x? x x
- AR | A | A .
y(@) C2x<28080+360+10+ )+clﬁ<11088+168+ 6" )+‘/5< 1980 35

21,3/2 .’L‘6 .’LA .’132 x5 .’173 .’L'G .’134 1;2
- 4+l +z| -+ o+ +o—+—+1

3 11088 168 6 840 18 28080 360 10
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4.7 problem 7
Internal problem ID [7228]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

20y —zy + (1—2*)y=2"+1

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

‘Order:=6; ‘
dsolve (2*x~2*diff (y(x), x$2) - x*diff(y(x), x) + (1-x72 )*y(x) = 1+x“2,y(x),t&pe='series',x=

N

y(z) = a1V (1 +i2g Latho (xﬁ))

6 168
+ e 1+lx2+ix4+o(x6) + 1+2x2+3x4+0(x6)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 176

‘AsymptoticDSolveValue [2xx™2xy' ' [x] - x*y'[x] + (1-x72 )*y[x] ==1+x"2,y[x],{x,0,5}]

x8 xt  z? )
y(w) — 02$(28080 =+ % + E + )

8 zt 22 79z'/2 37472 1143/2
Bl | — — —
+C“/”_”(11088 Tt T ) + ‘/“_3( 154440 1260 15

P (B T T )y T B Te 1) (S & e
vz) \11088 " 168" 6 55440 ' 504 ' 6 ) \ 28080 ' 360 ' 10
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4.8 problem 8
Internal problem ID [7229]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2CL'2y” _ :cy' + (1 _ x2) Y= x4

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

‘Order:=6; ‘
dsolve(2*x™2xdiff (y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = x‘4,y(x),typ#='series',x=0)

N

y(z) = c1v/x (1 + 1 + A +0 (a:6)>

6 168
+ Cox 1+ix2+ix4+0(x6) + z* i—|—O(352)
2 10 360 21

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 150

 AsymptoticDSolveValue [2+x~2+y' ' [x] - x#y'[x] + (1-x"2 )*y[x] ==x"4,y[x],{x,0,5}]

.’L'6 .’L'4 .’L'2 xﬁ .'154 x2 x11/2
= 2 T 2 4T .
y(@) 02””(28080 T30 10" ) +Cl\/§(11088 Tt T > + ﬁ( 55

21.7/2 xﬁ x4 .’1)2 ) .'L'5 .’11'3 .’L'6 IL'4 1.2 )
7 ) <11088+1_68+€+ )J””(%J“?) (28080+%+E+ )
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4.9 problem 9
Internal problem ID [7230)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" —zy + (1 — 2*) y = sin (z)

With the expansion point for the power series method at x = 0.

X Solution by Maple

N

p
‘0rder:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = sin(x),y(x),#ype='series',x

No solution found

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 159

LAsymptoticDSolveValue[2*x“2*y"[x] - xxy'[x] + (1-x72 )*y[x] ==Sin[x],y[x],{x,0,5}]

() =z = +z_4+x_2+1 z° —17x4+lo (x)
y 28080 ' 360 ' 10 20790 _ 5040 ' 8

20 xt x? x8 xt  z?
+01\/5( +—+—+1>+02x< +—+—+1)

11088 ' 168 ' 6 28080 ' 360 * 10
9/2 5/2 6 4 2
+\/E(x—+2”" —2\/E>< = +x—+x—+1>

810 75 11088 168 6
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4.10 problem 10
Internal problem ID [7231]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2z%y" — 2y + (1 — 2*) y = 1 + sin (z)

With the expansion point for the power series method at x = 0.

X Solution by Maple

N

p
‘0rder:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = 1+sin(x),y(x?,type='series'

No solution found

v Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 217

LAsymptoticDSolveValue[2*x“2*y"[x] - xxy' [x] + (1-x72 )*y[x] ==1+Sin[x],y[x],ﬁx,0,5}]

8 zt a2 8 A
A T 4Ty
y(@) = c“/g_”(noss TieTe T ) +C2$<2808() MRS )
+ﬁ(—

11/2 292 L7/2 9x5/2  23/2

154440 T 810 1260 T 75 15 2V

LT (AR AR T (. L Vi (R A A O
vz) \11088 " 168" 6 28080 ' 360 ' 10 20790 ' 55440 5040 504 ' 6z 00
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4.11 problem 11
Internal problem ID [7232]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2¢%y" —zy + (1 — 2*) y = zsin (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

‘Order:=6; ‘
dsolve(2*x™2xdiff (y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = x*sin(x),y(x?,type='series'

N J

y(z) = c1v/z (1 + e + A +0 (zﬁ))

6 168
+ oz 1+iw2+iw4+0(w6) + 22 1-I-Lac2—|-0(ac4)
10 360 3 126

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 167

‘ AsymptoticDSolveValue [2*%x~2xy' ' [x] - x*y'[x] + (1-x"2 )*y[x] ==x*sin(x),y[x] ,ﬁx,O,S}]

6 fL‘4 2

@) 20ttt + 1) + vz 2 +$—4+$—2+1
y 27128080 ' 360 ' 10 ! 11088 ' 168 ' 6

xb zt 22 z2gin 1
el el 1 _ Y ¢
+ \/5(11088 Tt T ) ( 1980 35" °°

—gx?’/zsin +x 2 +x_4+x_2+1 x5sin+x3sin+wsin
3 28080 360 10 840 18
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4.12 problem 12
Internal problem ID [7233]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" — zy’ + (1 — 2*) y = cos (z) + sin (z)

With the expansion point for the power series method at x = 0.

X Solution by Maple

N

p
‘0rder:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - xxdiff(y(x), x) + (1-x72 )*y(x) = sin(x)+cos(x?,y(x),type='se

No solution found

v Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 217

LAsymptoticDSolveValue[2*x“2*y"[x] - xxy' [x] + (1-x72 )*y[x] ==Sin[x]+Cos[x]{y[X],{x,0,5}]

x0 xt x? x0 xt  z?
y(x)—)clﬁ( +—+—+1)+02$< +—+—+1)

11088 ' 168 ' 6 28080 ' 360 ' 10
x x9/2
+Vx (— o+ - —2Vz

11/2 272 9g5/2  4x3/2
3861 + 810 630 75 15
_|_l 336 +.’L‘_4+.'13_2+1 +x xG +$_4+$_2+1 ',EG +371’5 _171:4_1;_3_%_14_10(
N7 11088 168 6 28080 360 10 20790 69300 5040 84 3 «x &
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4.13 problem 13
Internal problem ID [7234]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2,1

z*y" + (cos (z) — 1)y’ + ey =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 1171

e B

Order:=6;
‘dsolve(x‘2*diff(y(x), x$2) + (cos(x)-1)*diff(y(x), x) + exp(X)*y(x) = O,y(X),#YPe='series',x

s 1 —iv/3—11 55v3 4 S5
T) = crz |14 2iv3z+ x? + 288 96 z3
v(@) \/_<2 ( 4 32iv/3+64 (i —+/3) (ivV3+2) (iv3+3)
1 1124+/3 + 199 4

_+_ -
384 (—/3+2i) (=i +3) (V3 +3) (W3+4)
184913 + 4387i
+ 38400 12800

5 +O 6
Citv3) (V3+2) (iV3+3) (W3+4) (Wa15)” O )>
B 1. —V3—11i ,  55/3—165

2 1——v3 R S

Tar ( Y G a o T 34561 - 230473
199 +112v/3
T

—27648i + 7680v/3

184913 _ 4387i

4 AT (\/§+2i)3(8j;%+3i1)28€2/§+4i) 35 °+0 (x6)>>
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 2502

[AsymptoticDSolveValue [x~2*xy''[x] + (Cos[x]-1)*y'[x] + Explx]l*y[x] ==0,yl[x] ,{x\ 0,5}]

Too large to display

211



4.14 problem 14
Internal problem ID [7235]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yl

@=-2y" +L+(1+2)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

e B

Order:=6;
|dsolve((x-2)*diff(y(x), x$2) + 1/x*diff(y(x), x) + (x+1)*y(x) = 0,y(x),type='series',x=0);

1+imw§ﬁ+l%%ﬁ+%%3ﬁ+GMM7ﬁ+O@ﬂ
207 2247 172807 23654400 38707200
1, 2, 11 , 8 6

+02<1+2x + 5%+ 507" + [5E? + 0 (z°)

Nlw

y(z) =z

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80

e B

tAsymptoticDSolveValue[(x-2)*y' "[x] + 1/x*y' [x] + (x+1)*y[x] ==0,y[X],{X,0,5}]J

(2) = 82x5+11x4+2x3+x2+1

YW =72\ 155120 T 9 " 2
) (616517x5 80753z% 1361z 2522 3z ):ﬁyz
1

—+1
38707200 + 2365440 + 17280 + 224 + 20 +
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4.15 problem 15
Internal problem ID [7236]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yl

@=-2y" +L+(1+2)y=0

With the expansion point for the power series method at x = 2.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 46

e B

Order:=6;
|dsolve((x-2)*diff(y(x), x$2) + 1/x*diff(y(x), x) + (x+1)*y(x) = 0,y(x),type='series',x=2);

y(@) = 1z =2 (1 — B )t (g SO2 (g 220 gy

12 160 40320 5806080
4670443 5 6 31 2
kel U _ —6(r — e _9
425779200(x 2)°+ 0 ((z—2) ))+62(1 6(x — 2) + G(x )

37 299

, 6743
572 "5

z—2)" + 56700(1‘ -2+ 0 ((z - 2)6))
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 105

e B

tAsymptoticDSolveValue[(x-2)*y' "[x] + 1/x*y' [x] + (x+1)*y[x] ==0,y[X],{X,2,5}]J

@) s o (167G — 2 026599 —2)* 162w -2 127
Y 1\ 7 425779200 5306080 40320 160
23(z — 2
- % + 1) V=2
6743(z — 2)° 299 , 37 , 31 ,
A ) A ot 2P S (r—2)2—6(z—2) + 1
2( 56700 00~ —E Y+ gle-2 -6 -2)+
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4.16 problem 16
Internal problem ID [7237]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(1+2)(Bz—1)y" + 3 cos(z) —3yz =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6; ‘
‘dsolve((x+1)*(3*x—1)*diff(y(x),x$2)+cos(x)*diff(y(x),x)-3*x*y(x)=0,y(x),type=

'series',x=0);

= (123 -S4 = s 7 Z D
y(z) (1 5% ~ g% 0" ) y(0)+ (m—i—zx +2x + 2% +6x (y) (0)+O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

s

AsymptoticDSolveValue[(x+1)*(3xx-1)*y" ' [x]+Cos [x] #y" [x]-3xxxy [x]==0,y [x] , {x, o\J? 5}]

(z) > 53z°  5Hr? x3+1 te 7x5+7x4+x_3+x_2+x
YW=\ "0 T8 T 2 2\ T12 T2 T
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4.17 problem 17
Internal problem ID [7238]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +2y +yz =0

With initial conditions

[y(0) = 1,4(0) = 0]
With the expansion point for the power series method at = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘0rder:=6; ‘
Ldsolve([x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(0) =1, D(y () = 0],y(x),#ype='series',x

L1 1, 6
y(z) =1 6% T 150 + O (z°)

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19

LAsymptoticDSolveValue [{x*xy'' [x]+2xy' [x]+x*y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0,5}]
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4.18 problem 18
Internal problem ID [7239]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22%)" + 3zy —yxr =2° + 2z

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 60

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)—x*y(x)=x‘2+2*x,y(x),type='series',x=0);

J

Ca(l4 x4 g2? + 52® + 52" + e’ + 0 (29))
y(x) - \/5

11 1 1 1
1 - T2 - 4 5 6
+c2< 37307 *630° T azes0” T 12arann® TO ))

2 1 1, 1 , 1 ;
+r<3 T5%t 1267 T 136” tamase” O @)
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v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 239

kAsymptoticDSolveValue [2xx~2xy' ' [x]+3*x*y' [x]-x*y [x]==x"2+2*x,y[x],{x,0,5}] J

y(z)

5 4 3 2
R xd N xt +x3+w2+ +1 cz<11§400+ﬁ+3—0+‘%+x+1>
1247400 22680 630 30 3 \/5
5 4 3 1911/2 2329/2 A27/2 215/2 Ag3/2
(11§400+2§_20+3_0+%+x+1)<_6§370_ 2&33635 - 25 - x3 - x3 )
VT

T v T e ) (A 2 1 A S
1247400 22680 ' 630 ' 30 ' 3 630400 " 420 360 ' 9 | 2
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4.19 problem 19
Internal problem ID [7240]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2%y —zy + (1—2*)y =1

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

‘Order:=6; ‘
dsolve (2*x72xdiff (y(x), x$2) - x*diff(y(x), x) + (-x72 + 1)*xy(x) = 1,y(x),typ#='series',x=0)

N

y(z) = a1V (1 +i2g Latho (xﬁ))

6 168
+ e 1+lx2+ix4+o(x6) + 1+1x2+ix4+0(x6)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 176

‘ AsymptoticDSolveValue [2*x~2*y' ' [x]-x*y' [x]+(1-x"2)*y[x]==1,y[x],{x,0,5}]

y(z)

8 xt  z?
- 2 4T
sz(zsoso TR )
6 .'L'4 x2

T
S |
+Cl\/§(11088+168+ et )+\/E<

211/2 272 32

154440 1260 15

+2 x0 +x4+x2+1 e xd +x3+x 1 x5 +x4+x2+1
\/5 11088 168 6 55440 504 6 =z 28080 360 10
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4.20 problem 20
Internal problem ID [7241]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

222" 4+ 2zy —yxr =1

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
Ldsolve(2*x“2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = 1,y(x),type='se;ﬁes',x=0);

No solution found
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v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 360

e

tAsymptoticDSolveValue[2*x“2*y"[x]+2*x*y'[x]—x*y[x]== »,y[x1,{x,0,5}]

~—

O PR (L S
y >\ 460800 ' 9216 ' 288 ' 16 ' 2

log(z) 107 log(z) 19 log(z)
5 _ 4 _ 3
ta (x (460800 13824000) te < 9216 55206 )  °

16 8 2 2
B 13725 N x° N xt N x3 N x_2 N T
1990656000 = 4608000 73728 1728 64 4

. 2(log(x) 1>+ <log(ac) 1) isf o
z — )+ — 0g(m)+1>

+log(x) 5 log(z) 107 bt log(z)
2 460800 13824000 9216 55296

+x3<%—ﬁls> +x2(%—é> +x<@—%) +log(m)+1)

N z° N zt N z° N z? L2401 1372%(61og(z) + 5)
460800 9216 288 16 2 11943936000

z5(113 — 301og(z)) N (41 — 121og(z)) N z3(3 — log(z))

138240000 884736

128

+ sz(S — 2log(z)) + }lx(2 — log(z)) — }llog(z)(log(w) + 2))
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4.21 problem 21
Internal problem ID [7242]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y +(z—-6)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

‘Order:=6;
‘dsolve(diff(y(x), x, x) + (x-6)*y(x) = 0,y(x),type='series',x=0);

1 1 1 3
y(z) = <1 +32° — 6w3 + gx4 - 5x5) y(0) + (w + 23— Ex‘l + —x5) D(y) (0)+0O
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 57

s

LAsymptoticDSolveValue [y'' [x]+(x-6)*y[x]==0,y[x],{x,0,5}]

~—

@oeE T i) ra(-T 43T T g2
el 10 T 12 W5 T2 "6
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4.22 problem 22
Internal problem ID [7243]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y + (32*+2z)y —2y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

‘0rder:=6; ‘
dsolve (x~2*diff (y(x), x, x) + (2*x+3*x"2)*diff(y(x),x)-2*y(x) = 0,y(x),type='#eries',x=0);

N J

- 3 9., 9., 271, 8 . s
y(z)—clx(l 22 20% ~ 0% T 2m0% ~ 29m0° + O (2%

L (12 — 36z + 5422 — 542% + S z* — 2825 4+ O (29))

x2

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 64

-

N
LAsymptoticDSolveValue [x~2xy' ' [x]+(2*x+3*x~2) *y"' [x]-2*y[x]==0,y[x],{x,0,5}] J

27¢2 1 9z 3 9) . <27z5 9zt 9z 32 )
2

y(x)_ml( § T2 2 272 280 40 T 20 4
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4.23 problem 23
Internal problem ID [7244]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" —zy' + (1 — 2*) y = 2° + cos (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

‘Order:=6; ‘
dsolve(2*x~2xdiff (y(x), x, x) - x*diff(y(x), x) + (-x"2 + D*y(x) = x‘2+cos(x?,y(x),type='se

N J

y(z) = 1V (1 + L + A +0 (x6)>

6 168
1 1 1 13
1 2 4 6 1 T2 4 6
—|—cza:( —|——10x —|——360x —|—O(x ))—l—( —|—2z +—504z +O(z)

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 176

 AsymptoticDSolveValue [2+x~2+y' ' [x]-x*y' [x]+(1-x"2)*y [x]==x"2+Cos[x],y[x],{x,0,5}]

x8 xt  z? )
y(w) — 02$(28080 =+ % + E + )

8 zt 22 59112 17472 243/2
el | _ _ —
+C“/”_”(11088 Tt T ) +‘/“_’"( 77220 630 5

)BT T ) B Ut 2 1) (2 2
vz) \11088 " 168" 6 138600 ' 252 ' 3z \ 28080 ' 360 ' 10
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4.24 problem 24
Internal problem ID [7245]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" — 2y + (1 — 2*) y = cos (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

‘Order:=6; ‘
dsolve(2*x~2xdiff (y(x), x, x) - x*diff(y(x), x) + (-x"2 + D*y(x) = cos(x),y(#),type='series

N

y(z) = 1V (1 + L + A +0 (x6)>

6 168
+ o 1+ix2+ix4+o(x6) + 1+1z2+iz4+0(z6)
2 10 360 6 504

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 176

‘ AsymptoticDSolveValue [2*%x~2*y' ' [x]-x*y' [x]+(1-x72)*y[x]==Cos[x],y[x],{x,0,5}]

y(z)

8 xt  z?
- 2 4T
sz(zsoso TR )

26 4 2 2112 L7232
Bl | —
+C“/E(11088 Tiste T ) J”/E( 3861 T 630 T 15

I (A WP [ I (S 2
vz,) \11088 168 " 6 69300 84 3 =z \ 28080 " 360 ' 10
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4.25 problem 24
Internal problem ID [7246]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" —zy' + (1 — 2*) y = 2° + cos (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

‘0rder:=6; ‘
dsolve(2*x~2xdiff (y(x), x, x) - x*diff(y(x), x) + (-x"2 + D*y(x) = x‘3+cos(x?,y(x),type='se

N J

1 1 1 1
y(z) = e/ (1 + 6:52 + ﬁw‘l +0 (zﬁ)) + o (1 + 1—0:172 + %x‘l +0 (a:6)>
)

1 1 1
1a g2 ~ g3, 2 4, * 05 6
+( + 5%+ 0% Y 502% T 360 + O (z°)

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 176

LAsymptoticDSolveValue [2xx~2*y' ' [x]-x*y' [x]+(1-x"2) *y [x]==Cos [x] ,y [x],{x,0, S}JJ

y(z)

8 xt  z?
- 2 4T
sz(zsoso TR )

26 4 2 2112 L7232
Bl | —
+C“/E(11088 Tiste T ) J”/E( 3861 T 630 T 15

I (A WP [ I (S 2
vz,) \11088 168 " 6 69300 84 3 =z \ 28080 " 360 ' 10
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4.26 problem 24
Internal problem ID [7247]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2z%y" — 2y + (1 — 2*) y = cos (z) 2°

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

‘Order:=6; ‘
dsolve(2*x~2xdiff (y(x), x, x) - x*diff(y(x), x) + (-x"2 + D*y(x) = x‘3*cos(x?,y(x),type='se

N J

y(z) = a1V (1 iy Latho (wﬁ))

6 168
+ o 1+iz2+iz4+0(z6) + 28 i—iﬂcz-l-O(ac‘l)
2 10 360 10 90

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 215

 AsymptoticDSolveValue [2+x~2+y' ' [x]-x*y' [x]+(1-x"2)*y [x]==x"3+Cos[x],y[x],{x,0,5}]

Y 28 zt  z? ) 8 22 )
y(@) = e x(11088 TR ) +C2$<28080 TR )
. ﬁ(_xn/z 292 L2 9252 43/2

3361 45 630 5 ' 15

vz ) \11088 " 168" 6 28080 ' 360 ' 10 100369300 24 84 2 3 =z
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4.27 problem 24
Internal problem ID [7248]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

20%y" — zy' + (1 — 2%) y = cos (z) 2° + sin (z)°

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), X, x) - xxdiff(y(x), x) + (-x72 + 1)*y(x) = x“3*cos(x?+sin(x)“2,y(x)

V(o) = s (14t it +0 (a9

6 168
1 1 1,1 1
14 — 21 = o4 6 2({ -, - -3 4
+c2x( +170% T 3607 +O(m)>+m 3 10% 9% + O (z*)

v/ Solution by Mathematica
Time used: 0.514 (sec). Leaf size: 199

‘ AsymptoticDSolveValue [2*x~2xy' ' [x]-x*y' [x]+(1-x72)*y [x]==x"3*Cos [x] +Sin[x] "2 ,$( [x],{x,0,5}]

x8 2 .
% R -
y(@) 02””(28080 T30 10" )

6 4 2

T P12 4292 LT/2 9.5/2

Hh X
Bl | — —
+c1\/5(11088+168+ 6 " )J”/E( 306 45 15 5

B WO SN S WO G A S R S AU O (R AR S
3 ) \11088 168 6 168 12600 12 18 ' 2 28080 ' 360 ' 10
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4.28 problem 24
Internal problem ID [7249]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2%y — 2y + (1 — 2*) y = In ()

With the expansion point for the power series method at x = 1.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

‘Order:=6; ‘
dsolve(2*x~2xdiff (y(x), x, x) - x*diff(y(x), x) + (-x"2 + D*y(x) = 1n(x),y(x?,type='series'

N J

y@%:<y+@;1)—5@_1)+3””_D>ya)

48 480
+G_LMW:)_@én+uﬁén_ngin)D@u)
(z—1)° 3@z-1)*" 89z—1)° 6
T T T T g TO)
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v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 105

e B

kAsymptoticDSolveValue [2xx~2xy ' ' [x]-x*y' [x]+(1-x"2) *y [x]==Log[x],y[x],{x,1, 5}]J

y(x) — %(x —1)° - —(z—-1)*+ 1—12(1' —1)°
1

+c (m(x —1)° - E(w —1)*+ 6(3: -1+ 1)

(119(93—1)5 19
| ———"

1 1
T VI SN S S RY EN
1020 T 192(30 1) 24(35 1)+ -(z—-1)+= 1)

4
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4.29 problem 25
Internal problem ID [7250]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

20°(z* + 24+ 1)y +2z(112* + 1124+ 9) y' + (72° + 10z +6) y = 0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

‘0rder:=6; ‘
dsolve (2*x~2* (1+x+x72) *diff (y(x), x$2) + x*(9+11*x+11*x"2)*diff(y(x), x) + (6#10*x+7*x‘2)*y(

N

cl(l + %xz — %x3 + %x‘* + %xg‘ +0 (zﬁ))
72
c(1— 3o+ 222 — 223 + Lot + {225 + O (2°))

T

y(z) =

_|_

Njw

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 83

LAsymptoticDSolveValue [2%x72% (1+x+x72) *y ' ' [x] + x*(9+11*x+11*x"2)*y' [x] + (6+1ﬁ0*x+7*x*2)*y [x]

z° z4 z3 z2 762> 7zt 513 222 x
62(30+8 s+ 5 +1 i\t T35 21 T 55 s +1

R + 73/2

y(z) =
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4.30 problem 26
Internal problem ID [7251]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

r*(z+3)y" +5z(1+2)y — (1 —4x)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 47

e B

Order:=6;
|dsolve(x"2#(3+x)*diff(y(x), x$2) + Bkx+(1+x)*diff(y(x), x) - (1-4*x)*y(x) = 0,y(x),type='ser

y(z)
404 7 35,2 455 .3 1820 .4 _ 6916 ,.5 6 _2,.3,3_ 3,4, 3,5
w3 (1— o4 Pa? — e’ 4+ {8t — 212 + 0 (2%) +a(l+2—a® 4 §2® — Fa' + J2° + O

X

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 82

LAsymptoticDSolveValue [x"2%(3+x)*y' ' [x] + B*kxx(1+x)*y' [x] - (1-4*x)*y[x] == 0,}’[}{] ,{x,0,5}]

3 —_— —_— —_——
M@%Qﬁ(lmm+um3 o187 T 81 9 "1

5 4 3
(% - %+ - ret)

T

69162° 1820z* 455z 3512 Tz )
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4.31 problem 27
Internal problem ID [7252]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(-2 +2)y" —z(45” +3)y' + (-2 +2) y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘Order:=6; ‘
dsolve (x~2*%(2-x"2) *diff (y(x), x$2) - x*(3+4xx~2)*diff(y(x), x) + (2—2*x‘2)*y(#) = 0,y(x),tyr

N

_ 15, 189 4 6 2 6 5 45 4 6
y(x)—clﬁ(l+8w + 1557 —I—O(w))—}-czz 1—|—7x + ot + O (z°)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 50

LAsymptoticDSolveValue [x"2%(2-x"2)*y' ' [x] - x*x(3+4*x"2)*y' [x] + (2-2*x"2)*y[x] == 0,y[x],{x,C

45z* 622 5 189z* 1522
y(x) = — +—+1)z°+c +

7 128 8 +1)\/5
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4.32 problem 28
Internal problem ID [7253]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 28.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

y'"? + 92 = sec (z)"*

X Solution by Maple

-

dsolve(diff (y(x),x) "2+y(x) "2=sec(x)"4,y(x), singsol=all)

N\

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

DSolvely' [x]~2+y[x]~2==Sec[x]~4,y[x],x,IncludeSingularSolutions -> True]

N\

Not solved
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4.33 problem 29
Internal problem ID [7254]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 29.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

13

(y—2zy)° —y

0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 73

e

Ldsolve((y(x) -2xxxdiff (y(x),x)) 2= diff(y(x),x)"3,y(x), singsol=all)

-

y(x) =0
3_71g +5Cl
_w(_T) = 5_—Tz>y(_T) =
i —3 T% +5¢,
_w(_T) = 5_—712,?!(_77 =

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

— T3 +10¢
5 T

LDSolve [(y[x]-2*x*y' [x])~2== y'[x]"3,y[x],x,IncludeSingularSolutions -> True] J

Timed out
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4.34 problem 31
Internal problem ID [7255]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 31.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

m2y”+y=0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

p
‘0rder:=6;
Ldsolve(x‘2*diff(y(x), x$2) +y(x) = 0,y(x),type='series',x=0);

y(z) =z <clx_§ + CQ.’L'#) + O(z°)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LAsymptoticDSolveValue [x~2xy'' [x] +y[x] == 0,y[x],{x,0,5}]

y(x) — T LA o
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4.35 problem 32
Internal problem ID [7256]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy’'+y —y=0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

p
‘0rder:=6;

Ldsolve(x*diff(y(x), x$2) +diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);

1 1 1

y(z) = (c2In () 4+ ¢1) (1 b ot i 540 (zﬁ))

4" T36" TH6" T 14400
3, 11 25 137
DA DPRL O Bt 4_
+ <( )T =1 ~108% " 3456° 132000

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

z5+0 (xﬁ)) Ca

-

LAsymptoticDSolveValue [x*y' ' [x] +y'[x]-y[x] == 0,y[x],{x,0,5}]

-/

1123 B 3_1:2

(2) = ¢ z° +x_4+z_3+x_2+x+1 te _ 1872° 251"
y "\ 14400 " 576 ' 36 ' 4 2\ 432000 3456

x° xt 3 2
e 1
+ <14400+576+36+ ot
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) tou(a) - 20



4.36 problem 33
Internal problem ID [7257]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

dzy" + 2y +y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

‘0rder:=6; ‘
dsolve (4*x*diff (y(x), x$2) +2xdiff(y(x),x)+y(x) = 0,y(x),type='series',x=0);

N J

1
12

1 3 1 4 1 5 6
50a0° T 362880° ~ 39916800° T (")

11 1 1 1
1 Zpaq — 2 3 4_ 5 6
+C2( 2"+ 91" ~ 0% T a0320° ~ 36ass00” T O )

y(z) = 1/z (1 - éx 4

i

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85

LAsymptoticDSolveValue [4*xxxy' ' [x] +2xy'[x]+y[x] == 0,y[x],{x,0,5}] J
z° z* x> 2 =z
_ _ T T
y(@) = Clﬁ( 39916800 | 362880 5040 T 120 6 T )

I (R S S
>\ 3628800 ' 40320 720 ' 24 2
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4.37 problem 34
Internal problem ID [7258]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy’'+y —y=0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

p
‘0rder:=6;

Ldsolve(x*diff(y(x), x$2) +diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);

1 1 1

y(z) = (c2In () 4+ ¢1) (1 b ot i 540 (zﬁ))

4" T36" TH6" T 14400
3, 11 25 137
DA DPRL O Bt 4_
+ <( )T =1 ~108% " 3456° 132000

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

z5+0 (xﬁ)) Ca

-

LAsymptoticDSolveValue [x*y' ' [x] +y'[x]-y[x] == 0,y[x],{x,0,5}]

-/

1123 B 3_1:2

(2) = ¢ z° +x_4+z_3+x_2+x+1 te _ 1872° 251"
y "\ 14400 " 576 ' 36 ' 4 2\ 432000 3456

x° xt 3 2
e 1
+ <14400+576+36+ ot

239

108 4
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4.38 problem 35
Internal problem ID [7259]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 35.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy'+(1+2)y +2y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

‘Order:=6; ‘
‘dsolve(x*diff(y(x), x$2) +(1+x)*diff (y(x),x)+2*xy(x) = O,y(x),type='series',x=@);

3 2 ) 1
— 1—2 Y2 _ 2.3 2.4 -5 6
y(x)—(czln(x)+cl)< R e i vl vt +0(z ))

13, 31, 173, 187 , .

17 T8 " ass” Ta0® TO@))e
v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 111

e

LAsymptoticDSolveValue [xxy'' [x] +(1+x)*y' [x]+2xy[x] == 0,y[x],{x,0,5}]

~—

(2) = x5+5x4 2x3+3x2 o +1) + 187x° 173x4+31x3 1322
Y=\ Ty Ty T3 Ty T “\ 1200 ~ 288 ' 18 4

z® bzt 223 3x?
ST A A T A D
—|-( Y 5 t 5 T+ ) og(x)—|—3x)
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4.39 problem 36
Internal problem ID [7260)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 36.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

z(z—1)y" +3zy' +y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

‘Order:=6; ‘
‘dsolve(x*(x-l)*diff(y(x), x$2) +3*xxdiff (y(x),x)+y(x) = O,y(x),type='series',#=0);

y(z) = aiz(1 + 2z + 32° + 42° + 52* + 62° + O (2°))
+ (z+ 22" + 32° + 42" + 52° + O (2°) ) In (z)
+ (1+3x+5x2+7z3—|—9x4+llx5+0(9:6))02

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 63

-

LAsymptoticDSolveValue [x*(x-1)*y' ' [x] +3*x*y' [x]+y[x] == 0,y[x],{x,0,5}]

| —

y(z) > ar(z* +2° +2° + (42° + 32° + 22+ 1) zlog(z) + z + 1)
+ c3(52° + 4z + 32° + 22° + 2)
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4.40 problem 37
Internal problem ID [7261]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 37.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2 —224+1)y" —z(z+3)y + (4+z)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

‘Order:=6; ‘
dsolve (x"2%(1-2*x+x"2) *diff (y(x), x$2) -x*(3+x)*diff (y(x),x)+(4+x)*y(x) = O,ykx),type='serie

N J

14 404
y(z) = ((Cz In (z) + c1) (1 + 5z + 1722 + 73903 + %E’x“ + (1)—53955 +0 (zﬁ))

29 859 4693 285181
+ ((—3).’17—5.’152—5.’133—?.’1]4— 900 x5+0(x6)> Cz) x2

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 118

‘ AsymptoticDSolveValue [x™2%(1-2%x+x72)*y' ' [x] -x*(3+x)*y' [x]+(4+x)*y[x] == 0,y[x],{x,0,5}]

4043z° 414323
y(z) — cl( Olgz + 35235 + gz + 172° + 5z + 1) z?
((_2851812° 4693c" 850z 202  \ ,
? 900 36 18 2
404325 + 3554 4 143723
15 3 3

+ 172* + 5z + 1) r? log(w))

242



4.41 problem 38
Internal problem ID [7262]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 38.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

222 (z +2)y" +52%y' + (1 +x)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

e B

Order:=6;
|dsolve (2%x2% (2+x) *diff (y(x), x$2) +54x"2+diff (y(x),x)+(1+x)*y(x) = 0,y(x),type='series' x=C

15, 35 , 315 , 693 ]
2% " 128° T a0a® &gt TOE)

1 13, 101 , 641 , 7303 .
<4 61° T768° " s199” T Te3sa0® TOW) )2 ) vz

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 134

e

kAsymptoticDSolveValue [2%x~2% (2+x) *y ' ' [x] +5*x~2y' [x]+(1+x)*y[x] == 0,y[x],{x,0,5}]

y(@) _’C“/E(_ 8192 " 2048 128 T 32 4 "1

+02(ﬁ(7303x5 641z* 101z 1322 x)

+\/5<

693z° 315z* 35z 1522 3z )

163840 8192 + 768 64 + 4

_693a Blset 35t 150 3w\
8192 = 2048 128 32 4 ¢

243



4.42 problem 39
Internal problem ID [7263]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 39.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22%y" + a2y’ + (x —5)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 665

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), X, x) +x*¥diff(y(x), x) +(x-B)*y(x) = 0,y(x),type='ser#es',x=0);

(z)—xi e 1+ L 3lc+1 L z?
A 24 VAT 2(=2+ vAL) (—4+ VAT)
1 1 .
+5(—2+\/4H)(—4+x/zﬁ)(—6+\/4_1)x
1 1 )
" 24 (—2 4 V/AT) (— 4+ VA1) (~6+ VA1) (8 + va1) "
1 1 i
120 (2 + v/a1) (—4 + VAT) (~6+ v/a1) (—8 + VAT) (—10+ VA1) "
+ 0O (z9) Yo't (14 L o+t ! z’
’ —2— VAL 2(2+ VA1) (4+ VA1)
1 1

3

" 6(2+ /A1) (4+ vAL) (6+ VAT)
1 1

24 (2 + VAT) (4+ VA1) (64 v/a1) (8 + VAL

"

1 1 i i
120 (2 + VA1) (4+ vA1) (6 + VA1) (8+ v/AL) (10 + vAL) rol )>)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1668

-

kAsymptoticDSolveValue [2%x~2xy' ' [x]+x*y' [x]+(x-5)*y [x]==0,y[x],{x,0,5}]

—

Too large to display
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4.43 problem 40
Internal problem ID [7264]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 40.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" + 22y — yx = sin (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 77

e B

Order:=6;
‘dsolve(2*x“2*diff(y(x), X, x) + 2*xxkdiff(y(x), x) - x*y(x) = sin(x),y(x),type%'series',x=0);

1 1 1 1 1
= ]_ 1 _ _ 2 - 3 4 5 6
y(z) = (co n(x)+c1)( + T T T oge® ot + e +0(z ))

IS I L I S R 127 + 127 s + 0 (2%
2T 16" " 864" T 27648" T 6912000" T 497664000
s, 11, 25 , 137 )
S S - 0
+ ( 7167 ~364° " moa06”  13szaon0” O ) )@
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v/ Solution by Mathematica

Time used: 0.156 (sec). Leaf size: 340

e

kAsymptoticDSolveValue [2%x~2xy' ' [x]+2*x*y' [x]-x*y [x]==Sin[x],y[x],{x,0,5}]

>

J

x® xt 2 22 =z
y(x) = ¢ + toooctzto+1

460800 ' 9216 ' 288 ' 16 ' 2
log(z) 107 log(z) 19 log(z) 1
5 _ 4 _ 3 L
ta (x (460800 13824000) te < 9216 55206/ T * \ 288 108

log(z) 1 log(z) 1 4963z° 915
2( o\ oz 1 1 —
T ( 16 8) +‘”( 2 —2) tlos@+1 )+ {55e8800 ~ 260800

23z 5x3 N z? A log(z) 107 g log(z) 19
2304 288 8 2 460800 13824000 9216 55296

Hﬁ(%_%&%) +x2(%—é> +x<@—%) +log(w)—|—1)

N zd N zt N z* N z? L2401 25(66968 — 74445 log(z))
460800 9216 288 16 2 248832000
132°(2101og(z) — 3107)  z*(276log(z) —325) 1 4
—z°(151 37
13824000 27648 T gga” (151o8(@) +37)

+ %6302(3 — 2log(z)) — %xlog(x))
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4.44 problem 41
Internal problem ID [7265]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 41.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" + 22y — yx = T sin (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 75

A\

‘Order:=6;
‘dsolve(2*x“2*diff(y(x), X, x) + 2*xxkdiff(y(x), x) - x*y(x) = x*sin(x),y(x),ty#e='series',x=0

11 1 1, . .
y(z) = (coIn (z) + ¢1) <1+2x+16x +288x + 5516% T 260800° +0(z ))

1, 1. 28, B .
+7°( 3 144"” 1608° ~ 230400° TO )>
1o, 2% , 137 6
( ~564° " 55206°  1382a000° T O @) ) e
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v/ Solution by Mathematica

Time used: 0.186 (sec). Leaf size: 328

e

A\

kAsymptoticDSolveValue[2*x‘2*y"[x]+2*x*y'[x]—x*y[x]==x*Sin[x],y[x],{x,0,5}] J

x® xt 2 22 oz
y(x) = ¢ + toooctmto+1

460800 ' 9216 ' 288 ' 16 ' 2
ta (x5 (i(f)s(g)g(g)i) N 13812(117000) +at <13§§? N 5512996> +e (1022;8(;6 - Wls)
(0] () e ) (-

4 3 2
N % + % + xZ) (‘”5 (igﬁéf)i) N 13812(117000> +at (132(1? N 5512996)
o () (P -2) o)t

N z° N zt N z* N z? L% 41 1325(21log(z) — 310)
460800 9216 288 16 2 1658880

z5(345log(z) — 389)  z*(20log(z) +51) 1
~ 23(4— 31
43200 + 1536 + 357 (4~ 3log(z))

+ éxQ(—Qlog(x) - 1))
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4.45 problem 42
Internal problem ID [7266]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" + 2xy’ — yx = sin () cos (z)

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 77

( N

Order:=6;
‘dsolve(2*x‘2*diff(y(x), X, x) + 2*xxkdiff(y(x), x) - x*y(x) = cos(x)*sin(x),y(#),type='series

1 1 1 1 1
= 14+ = 2y - 3 4 5 6
y(z) (cgln(ac)-i-cl)( + T T T oge® ot + e +0(z ))

bl L B 29 ISBT L ISBT
2T 16" " 864" T 27648" T 6912000" T 497664000
3, 11, 25 , 131 .
+( 7167 ~364° " moa06”  13szaon0” O ) )@
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v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 340

e

tAsymptoticDSolveValue[2*x‘2*y"[x]+2*x*y'[x]—x*y[x]==Cos[x]*Sin[x],y[x],{x,O,%}]

O P (L .
Y\ 22\ 460800 T 9216 " 288 16 ' 2

log(z) 107 log(z) 19 log(z) 1

5 _ 4 _ 3 o

ta (x (460800 13824000) T ( 0216  55206) T¥ \ 288 108

log(z) 1 log(z) 1 88963z5  4229z°
2(8\T) = 8T _ 2 41 1

e ( 16 8> +x< 2 —2) Tlos@ 1)+ { {e5ess00 T 260800
95z  29z3 N z? A log(z) 107 4 log(z) 19
2304 288 ' 8 ' 2 460800 13824000 9216 55296

+m3<w— = >+x2(M—l> —I—m(w—l) +log(w)—|—1)

288 108 16 8 2 2
N ( zd N zt N z* N z? L2 1) (x6(1476968 — 13344451o0g(z))
460800 9216 288 16 2 248832000
z5(—126870log(x) — 273671)  5x*(228log(z) — 281)
13824000 27648
+ ﬁxz)’(S? log(x) + 85) + %x2(3 — 2log(z)) — %xlog(x))
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4.46 problem 43
Internal problem ID [7267]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 43.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

22%y" + 22y — yx = 2° + z sin ()

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 75

A\

‘Order:=6;
‘dsolve(2*x“2*diff(y(x), X, x) + 2xx*¥diff(y(x), x) - x*y(x)

x‘3+x*Sin(x),y(x?,type='series'

11 1 1, . .
y(z) = (coIn (z) + ¢1) <1+2x+16x +288x +5916% T+ 160800° +0(z ))

1 o 2 1 3 4
+o'( 5 163” 1536° 15360 +O(m)>
n ., 25 , 137 6
- - - 0
( ~564° " 55206°  1382a000° T O @) ) e
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v/ Solution by Mathematica
Time used: 0.296 (sec). Leaf size: 268

e

kAsymptoticDSolveValue [2xx=2*y ' ' [x]+2*x*y ' [x] -x*y [x]==x"3*x*Sin[x],y[x],{x,0, 5}]

O P (L .
y >\ 460800 ' 9216 ' 288 ' 16 ' 2

log(z) 107 log(z) 19 log(z) 1
5 _ 4 _ 3 L
ta (x (460800 13824000) te ( 9216 55206/ T * \ 288 108

log(z) 1 log(z) 1 z° zt 3
2(08%) - 8T ) 41 1
o < 16 8> +x< 2 —2) tles@+1)+ | 360800 T 9216 * 288

T ) (57— 6log(@)) + L a5 (—5log(x) — 4)
16 ' 2 144 & 50 &

N x_6+x_5 45 log(z) 107 4 log(z) 19
24 10 460800 13824000 9216 55296

+z3<%—1%8> +x2(%—é> +x<@—%) +log(:c)—|—1)
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4.47 problem 44
Internal problem ID [7268]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 44.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" cos (z) + 2zy —yx =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

‘Order:=6; ‘
‘dsolve(cos(x)*diff(y(x), X, x) + 2xxkdiff(y(x), x) - x*y(x) = O,y(x),type='se#ies',x=0);

y(z) = (1 + éx:‘ — %$5) y(0) + (x - %x:* + %x‘* + 2—10365) D(y) (0) +O(z°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 49

e

LAsymptoticDSolveValue [Cos [x]*y'' [x]+2*x*y' [x]-x*y[x]==0,y[x],{x,0,5}]

~—

z® 3 2 ozt 28
I | LT
y(x)—)cl< w st )+02<20+12 3 +x>
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4.48 problem 45
Internal problem ID [7269]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 45.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y +4ay + (2 +2)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

‘0rder:=6; ‘
dsolve(x~2*diff (y(x), x, x) + 4xxxdiff(y(x), x) + (x72+2)*y(x) = 0,y(x),type=

N J

'series',x=0);

e (1— 322+ 2% + 0 (2%))  + c2(1 — 2% + 5;2* + O (29))
72

y(z) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 40

-

LAsymptoticDSolveValue[x‘2*y"[x]+4*x*y'[x]+(x‘2+2)*y[x]==0,y[x],{x,0,5}]

-/

()_> x_3_£+1 + 117_2+i_1
Y =2\ 19076 T5) TN T2 2
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4.49 problem 46
Internal problem ID [7270)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 46.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

22y + 2y —yz =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), X, x) + xxdiff(y(x), x) - xxy(x) = O,y(x),type='series'}x=0);

1 1 1 1
y(x) = (C2 In (w) + Cl) (1 +z+ z_lx2 + %333 + %334 + mLES +0 ($‘6>)

3, 11 25 137
g — 22 T3 4
+ <( )T = 1% ~108% " 3456° ~ 432000

40 (xﬁ)) &

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

-

LAsymptoticDSolveValue[X‘2*y"[x]+x*y'[x]-x*y[x]==0,y[x],{X,O,S}]

-/

x® e ) ( 13725  25z* 11z 32
+of - -

- 4 4+ 1 — -
y@) = a (14400 N R 432000 3456 108 4

5 .’134 $3 2

+ (ot o 4 o+ — 4z +1) log(z) — 20
14400 * 576 ' 36 ' 4 &
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4.50 problem 47
Internal problem ID [7271]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 47.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
o2y +zy + (x2 — Z) y=0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x“2—1/4)*y(x) = O,y(x),type='serieéf,x=0);

a(1—g2® + gt + 0 (2%) 4 c2(1 — 322 + 52* 4+ O (29))

y(z) = NG

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x"2-1/4) *y [x]==0,y[x],{x,0,5}] J

272 g3/2 1 292 25/2
y() _’cl(ﬂ_TJ’%) “2(@‘7*\/5)
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4.51 problem 48
Internal problem ID [7272]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 48.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(xQ—x)y”—:cy'-l—y:O

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘Order:=6; ‘
dsolve ((x~2-x)*diff (y(x), x$2)-x*diff(y(x), x)+y(x) = O,y(x),type='series',x=¢);

N

y(z) =In(z) (z+0(2°)) o+ c1z(1+0(2°)) + (1 =2+ O (2°)) e

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 20

‘ AsymptoticDSolveValue [(x~2-x)*y'' [x]-x*y' [x]+y[x]==0,y[x],{x,0,5}]

y(x) = cox + ¢1(—3z + zlog(z) + 1)
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4.52 problem 49
Internal problem ID [7273]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 49.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear,

2y + (2 +62)y +yz =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

‘0rder:=6; ‘
dsolve (x"2*diff (y(x), x$2)+(6*x+x"2)*diff (y(x), x)+x*y(x) = 0,y(x),type='seri%s',x=0);

N J

1 1 1 1 1
y(z)zcl(l——w+—x2—— 3 4 x5+0(x6))

6" T 2% 3367 " 3024° 30240
Lo (2880 — 2880z + 1440z* — 480z + 120z* — 24z° + O (z%))
IL'5

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 68

-

LAsymptoticDSolveValue [x~2xy' ' [x]+(6*x+x"2) *y' [x]+x*y[x]==0,y[x],{x,0,5}]

-/

(.’L‘)—)C 1174 _.’17_3+$_2_£+1 +c i_i+i_i+i
y >\ 3024 336 42 6 Was 24 " 223 622 | 24gx
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4.53 problem 50
Internal problem ID [7274]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 50.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y —zy + (2 —8)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘0rder:=6; ‘
dsolve (x"2*diff (y(x), x$2)-x*diff(y(x), x)+(x"2-8)*y(x) = 0,y(x),type='series',x=0);
1 1 c2(—86400 — 10800z — 1350z* + O (z°))

N T R B 6 2
y(z) = a1 (1 67 +640:c +O(x)>+ =~
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 42
LAsymptoticDSolveValue[x‘2*y"[x]—x*y'[x]+(x‘2—8)*y[x]== ,y[x]1,{x,0,5}] J

() = ¢ :c_2+l+1 +c x—8—$—6+x4
y N6aT2278) T2\ 620 16
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4.54 problem 51
Internal problem ID [7275]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 51.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

z2y" — 9zy’ + 25y =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

( N
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) -9xx*diff (y(x), x)+25xy(x) = O,y(x),type='series',ng);

y(z) = 2°(c2In (z) + 1) + O(2°)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

LAsymptoticDSolveValue [x~2xy' ' [x]-9*x*y' [x]+25*y [x]==0,y[x],{x,0,5}] J

y(x) = c12° + o2 log()
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4.55 problem 52
Internal problem ID [7276]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 52.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

:Uzy”—xy'— (x2+g) yzO

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)—x*diff(y(x),x)—(x“2+5/4)*y(x) = O,y(x),type='serie§T,x=0);

az® (14 522 + 552" + 0 (2°)) + c2(12 — 62% — 22* + O (25))
y(z) = NG

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 58

LAsymptoticDSolveValue [x~2xy' ' [x]-x*y' [x]-(x"2+5/4) *xy [x]==0,y[x],{x,0,5}] J

272 3/2 1 r13/2  29/2 5/2
% _— e —_— —_ —_—
y(x) cl( 3 2 + ﬁ) +02< 90 + 10 +z )
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4.56 problem 53
Internal problem ID [7277]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 53.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
o2y +zy + (x2 — Z) y=0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x“2—1/4)*y(x) = O,y(x),type='serieéf,x=0);

a(1—g2® + gt + 0 (2%) 4 c2(1 — 322 + 52* 4+ O (29))

y(z) = NG

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 58

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x"2-1/4) *y [x]==0,y[x],{x,0,5}] J

272 g3/2 1 292 25/2
y() _’cl(ﬂ_TJ’%) “2(@‘7*\/5)
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4.57 problem 54
Internal problem ID [7278]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 54.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

zy’ +(—z+2)y' —y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6; ‘
‘dsolve(x*diff(y(x),x$2)+(2-x)*diff(y(x),x)—y(x) = 0,y(x) ,type='series',x=0);

1 1 1 1 1
— 1 - T2 3 = 4 = .5 O 6
y(z) cl( + T+ T g et e (z°)

N e (1+z+ 2% + o + 50t + 52° + 0 (29))
T

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 62

LAsymptoticDSolveValue [eky ' ' [x]+(2-x) *y"' [x]-y[x]==0,y[x],{x,0,5}] J

(z) = ¢ A S SO (A S S
m —_— JE— J— J— [ —_— JE— J—
y N\2aT6 T272 2\120 "24 76 T2
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4.58 problem 55
Internal problem ID [7279]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 55.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

22%y" +3zy —y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x) = O,y(x),type='series',x=0)}

3
Tr2cg + C1

y(x) - + O(z°)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18
LAsymptoticDSolveValue [2xx~2xy ' ' [x]+3*x*y' [x]-y[x]==0,y[x],{x,0,5}] J

c
y(z) = vz + f

265



4.59 problem 56
Internal problem ID [7280)]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 56.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

22%y" 4+ 5xy +4y =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

p
‘0rder:=6;
Ldsolve(2*x‘2*diff(y(x),x$2)+5*x*diff(y(x),x)+4*y(x) = 0,y(X),type='series',Xf?);

x_@c —I-xi\iﬁc
1 2
y(m) = 3 + O(mﬁ)

T4

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

LAsymptoticDSolveValue[2*x“2*y"[x]+5*x*y'[x]+4*y[X]==0,y[X],{X,0,5}] J
1 . 1 .
y(z) = ez (-3+iv23) + oyt (-3-iv23)
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4.60 problem 57
Internal problem ID [7281]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 57.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

" + 3zy + dyz* =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+4*x‘4*y(x) = O,y(x),type='series',#=0);

c2(—=2 +z* + O (z9))

y(z) = c (1 1 +0 (a:ﬁ)) +

6 x2
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 30
LAsymptoticDSolveValue [x~2xy' ' [x]+3*x*y' [x]+4*x"4*y[x]==0,y[x],{x,0,5}] J

zt 1 2?2
y(x) = co 1—€ +c 2
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4.61 problem 58
Internal problem ID [7282]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 58.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

CL‘2y” —yr = 0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

p
‘0rder:=6;
Ldsolve(x‘2*diff(y(x),x$2)—x*y(x) = 0,y(x) ,type='series',x=0);

1 1 1 1 1
_ 141 2 3 4 5 6
y(x) cla:( 5T+ 50+ 1% T 55e0” + gga00° +0(z )>

1 1 1 1
1 T2 3 4 5 6
+02(n(a:) (a:+2x + 5%+ 1%+ 5e50° +0(z ))

3, 7 35 101
1—-2= 2 3 4 5 6
* ( i° T3 18" seann” 1O )>)

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85

-

LAsymptoticDSolveValue [x~2*y' ' [x]-x*y[x]==0,y[x],{x,0,5}]

1
y(z) = ¢ <mx(x3 + 122 + 72z 4 144) log(z)

N —47x% — 48023 — 2160x2 — 1728z + 1728 . 5 N zt N @ N z? i
1728 >\ 2880 144 12 ' 2
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4.62 problem 59
Internal problem ID [7283]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 59.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

(1—x2)y”+y'+y=xe’”

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

‘Order:=6; ‘
dsolve((l—x‘2)*diff(y(x),x$2)+diff(y(x),x)+y(x)=x*exp(x),y(x),type='series',x%O);

N

1 4 5 R A € 6
+<a: 5T — g% x)D(y)(O)+6+24+120+0(x)
v Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 63

LAsymptoticDSolveValue [(1-x"2)*y' ' [x]+y"' [x]+y[x]==x*Exp[x],y[x],{x,0,5}] J

(z) = ¢ R A S (A g
y 2\120 24 2 "W120 1276 2
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4.63 problem 60
Internal problem ID [7284]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 60.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y(l-y*) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

Ldsolve (diff (y(x) ,x)=y(x)*(1-y(x)~2),y(x), singsol=all)

-/

1
Tr) = —]——
y(@) e 2%c; + 1
1
r) == ——/———
y( ) 8_2”"01 +1
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v/ Solution by Mathematica
Time used: 0.787 (sec). Leaf size: 100

kDSolve [y' [x]==y[x]*(1-y[x]~2),y[x],x,IncludeSingularSolutions -> True]

y(x) —W
y(z) = Nz
y(z) = ~1

y(z) =0

yl@) +1

y(.’IJ) - _\m/ee%

y(z) = \/ee%
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4.64 problem 61
Internal problem ID [7285]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 61.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// B 1
11—z TV=1C
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 167
Ldsolve(x/(l-x)*diff(y(x),x$2)+y(x)=1/(1-x),y(x), singsol=all) J

y(z) = —m<(BesselK (0, —x)

BesselK (1, —)) / — Bessell (0, —z) — Bessell (1, —z)
oose T x (Bessell (0, z) (x + 1) BesselK (1, —z) + 1 — (z + 1) BesselK (0, —z) Bessell (
+ (— Bessell (0, —z)
— BesselK (0, —z) + BesselK (1, —z)
—Bessell (1, —
essell (1, —z)) </ (Bessell (0, z) (z 4+ 1) BesselK (1, —z) + 1 — (z + 1) BesselK (0, —z) BesselI (1,

— BesselK (0, —z) ¢; + BesselK (1, —z) ¢; — Bessell (0, —x) co — Bessell (1, —z) cz)
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v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 136

( N

kDSolve [x/(1-x)*y' ' [x]+y[x]==1/(1-%) ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) - e *x (e””(BesselI(O, x)

x 1
— BesselI(1, x))/ 2¢~ KU\ /1 HypergeometricU (5, 2, 2K[1]) dK[1]
1

. 1 1.3 2?
— 2¢/mx HypergeometricU | =,2,2z | 1 F>( =;1, =; =
2 2" 72" 4
1
+ 2¢/7 HypergeometricU <§, 2, 23:) Bessell(0, z)

1
+ ¢; HypergeometricU <§, 2, 23:) + coe” Bessell(0, z) — co€e” Bessell(1, x))
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4.65 problem 62
Internal problem ID [7286]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 62.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

7

Ty
1—z

+yz =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

Ldsolve(x/(l-x)*diff(y(x),x$2)+x*y(x)=0,y(x), singsol=all)

y(z) = ¢1 AiryAi (z — 1) 4 ¢ AiryBi (z — 1)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 20

e

LDSolve [x/(1-x)*y' ' [x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = c1 AiryAi(z — 1) + ¢ AiryBi(z — 1)
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4.66 problem 63
Internal problem ID [7287]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 63.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

7

Ty
11—z

+y = cos (x)

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 169

Ldsolve(x/(l-x)*diff (y(x),x$2)+y (x)=cos(x) ,y(x), singsol=all) J

y(z) = — ((BesselI (0, —z) + Bessell (1, —x)) (/

B cos (z) (BesselK (0, —z) — BesselK (1, —z)) (z — 1) i
x (Bessell (0, z) (z + 1) BesselK (1, —z) + 1 — (z + 1) BesselK (0, —z) Bessell (1, z))

+ (— BesselK (0, —z) + BesselK (1, —)) (/

B cos (z) (Bessell (0,z) — Bessell (1, z)) (z — 1) i
z (Bessell (0, z) (z + 1) BesselK (1, —z) + 1 — (z + 1) BesselK (0, —z) Bessell (1, z))

+ BesselK (1, —z) ¢; — BesselK (0, —z) ¢; — Bessell (0, —z) co — Bessell (1, —x) 02) T
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v/ Solution by Mathematica
Time used: 8.805 (sec). Leaf size: 133

e

kDSolve [x/(1-x)*y' ' [x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True] J

1 xr
y(z) - e *x (HypergeometricU (5, 2, 2x> / 2+/m(Bessell(0, K[1])
1

— Bessell(1, K[1])) cos(K[1])(K[1] — 1)dK]1
+ e”(Bessell(0, x) — Bessell(1, z)) /
—2¢~ KB /7 cos(K[2]) HypergeometricU <%, 2,2K [2]) (K[2] — 1)dK][2]

1
+ ¢; HypergeometricU (5’ 2, Zx) + coe” Bessell(0, z) — co€e” Bessell(1, x))
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4.67 problem 64
Internal problem ID [7288]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 64.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

7

1—z

X Solution by Maple

Ldsolve(x/(l—x“2)*diff(y(x),x$2)+y(x)=0,y(x), singsol=all)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [x/(1-x"2)*y' ' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

Not solved
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4.68 problem 65
Internal problem ID [7289]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 65.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yl/_($2+3)y:0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

-

Ldsolve (diff (y(x),x$2)=(x"2+3)*y(x) ,y(x), singsol=all)

-/

22

y(z) = z(cov/merf (z) +c1) e +e 7 ey

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 46

LDSolve [y'' [x]==(x"2+3)*y[x],y[x],x,IncludeSingularSolutions -> Truel

1:2
y(r) e = <—\/7_r026x2merf(:c) + e T — 02>
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4.69 problem 66
Internal problem ID [7290]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 66.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y +(z-1)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6;
‘dsolve(diff (y(x),x$2)+(x-1)*y(x)=0,y(x) , type='series',x=0);

1 1 1 1
— 1 T2 a3 A4 b 0
y(x) ( +2m i —|—24x 3Ox>y()

la 1 4. 1 5 6
+lz+ -2 — =2+ — D +
(x 6% " 12% T 120% ) (y) (0) + O(=z°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

e

LAsymptoticDSolveValue [y'' [x]+(x-1)*y[x]==0,y[x],{x,0,5}]

~—

2 ot 2B 2 ozt 23z
L T A AT |
y(x)—>62<120 12+6+x)+61( w0 w6732t )
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4.70 problem 67
Internal problem ID [7291]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 67.

ODE order: 1.

ODE degree: 1.

Solve

2'(t) = o(t) + 2y(t) + 2t + 1
y'(t) = 5z(t) +y(t) + 3t — 1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 68

Ldsolve([diff(x(t),t)=x(t)+2*y(t)+2*t+1,diff(y(t),t)=5*x(t)+y(t)+3*t-1],singsq}=a11)

o(t) = eV 0)ig, o~ Ay T
() = e(Hm)th\/ﬁ _ e‘<‘1+m>tc1\/ﬁ _ ﬁ _ g
i = 2 2 9 81

v Solution by Mathematica
Time used: 10.731 (sec). Leaf size: 158

LDSolve [{x' [t]==x[t]+2*y [t]+2*t+1,y' [t]==6*x[t]+y[t]+3*t-1},{x[t],y[t]},¢t, Inclﬁ.\deSingularSolu

z(t) —

_et_mt( (Vio-1)t (170 360) +81 (51 +V/10c, ) 2mt+81<501—\/mc2)>

y(t)%@et—\/ﬁt( 4 (VIO (63t +67)-+81(v/T0c, + 2¢,) 1 51 ( \/Ec1—2c2>>

280



4.71 problem 68
Internal problem ID [7292]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 68.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 20y’ + 500y = 100000 cos (100z)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 37

Ldsolve (diff (diff (y(x),x) ,x)+20*diff (y(x) ,x)+500*y(x) = 100000*cos(100%x) ,y(x)} singsol=all)

3800 cos (100z) ~ 800 sin (100x)
377 377

y(z) = e sin (20z) c; + €% cos (20z) ¢; —

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 47

‘ DSolve[y'' [x]+20*y' [x]+500*y[x] == 100000*Cos[100%*x],y [x] ,x,IncludeSingularSo#utions -> True

2
y(z) — —%(19 cos(100z) — 4sin(100z)) + coe % cos(20z) + ci1e™ %" sin(20x)
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4.72 problem 69
Internal problem ID [7293]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 69.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries], [_2nd_order, _linear,

y"sin (2z) + y'sin (4z) — 4y = 0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 17

-

N

dsolve(diff (y(x),x$2)*sin(2+x) ~2+diff (y(x),x)*sin(4*x)-4*xy(x)=0,y(x), singsol%all)

y(x) = ¢1 csc (2x) + cot (2z) o

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 29

‘ DSolvel[y'' [x]*Sin[2*x]~2+y' [x]*Sin[4*x]-4*y[x]==0,y[x],x,IncludeSingularSolut jions -> Truel

¢1 — icg cos(2x)

sin(2x)

y(z) —
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5.1 problem 1
Internal problem ID [7294]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 61

Ldsolve(diff (y(x),x$2)=Axy(x)~(2/3),y(x), singsol=all) J
y(z) =0
y(z) 1
-5 / d a|l—x—c3=0
V/30_af A — 5c,
y(z) 1
5 / d al] —xz—c=0
V/30_afA — 5c,
v/ Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 75
LDSolve [y'' [x]==Axy[x]~(2/3),y[x],x,IncludeSingularSolutions -> Truel J

y(z)? (1 + M) Hypergeometric2F1 (%, 38 _6Ay<z)5/3> 2

5c1 5c1 9
=(x+c2), ylx

Solve
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5.2 problem 2
Internal problem ID [7295]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'+2zy + (z*+1)y=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

-

Ldsolve (diff (y(x) ,x$2) +2*x*diff (y(x),x)+(x"2+1) *y(x)=0,y(x), singsol=all)

-/

22

y(x) =e 7 (cor + 1)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 22

‘ DSolvel[y'' [x]+2*x*y' [x]+(x"2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.le]

$2
y(x) = e 7 (cox + 1)
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5.3 problem 3
Internal problem ID [7296]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" +2cot (z)y —y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

Ldsolve (diff (y(x) ,x$2)+2*cot (x) *diff (y(x) ,x)-y(x)=0,y(x), singsol=all) J

y(x) = csc (x) (caz + 1)

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 15

kDSolve [y'' [x]+2*Cot [x]*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]J

y(x) = (caz + ¢1) csc(x)
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5.4 problem 4
Internal problem ID [7297]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
o2y +zy + (x2 — Z) y=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

Ldsolve (x~2%diff (diff (y(x),x),x)+x*diff (y(x),x)+(x"2-1/4)*y(x) = 0,y(x), singsol=all)

_cysin(z) + ¢y cos (z)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 39

e

LDSolve [x~2*y' ' [x]+x*y' [x]+(x"2-1/4)*y[x] == 0,y[x],x, IncludeSingularSolutionsJ -> True]

e""®(2c; — icye?®)

y(z) — N
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5.5 problem 5
Internal problem ID [7298]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

4%y + (82" + 4z) Y + (42 — 4z — 1) y = 4y/z "

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

Ldsolve (4*x~2+diff (Aiff (y(x),x),x)+(-8%x"2+4*x) *diff (y(x) ,x)+(4*x"2-4*x-1)*y (x;) = 4*x~(1/2)*e

_(zln(z)+(-1+c)z+c)e”

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 27

‘ DSolve [4*x~2xy' ' [x]+(-8*x"2+4*x) *y' [x]+(4*x"2-4*x-1)*y[x] == 4*x~(1/2)*Exp[x] Ly [x] ,x,Include

y(z) - e*(x log(x) +\(/_51 +c)r+ )
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5.6 problem 6
Internal problem ID [7299]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

zy’ — (22 +2)y + (z +2) y = 62°¢"

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

Ldsolve (xxdiff (diff (y(x),x) ,x) - (2*xx+2) *diff (y(x) ,x)+(2+x) *y(x) = 6*x"3*exp(x) ,}7 (x), singsol=a

3
y(z) =€ (02 + a’ + 5964)

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29

‘ DSolve [x*y'' [x]-(2*x+2)xy' [x]+(2+x) *y[x] == 6*x"3*Exp[x],y[x],x, IncludeSingul%rSolutions ->

1
y(z) — gew (97* + 2¢22° + 6¢1)
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5.7 problem 7

Internal problem ID [7300]

Book: Own collection of miscellaneous problems

Section: section 5.0
Problem number: 7.

ODE order:

1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

, 1
y+y=-—
i

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;

‘dsolve(diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0);

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 113

No solution found

‘ AsymptoticDSolveValuel[y' [x]+y[x]==1/x,y[x],{x,0,5}]

6
y(z) = 2 24T o i
120 24 6 2 2160
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5.8 problem 8
Internal problem ID [7301]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

, 1
yt+y=—
x

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(diff(y(x),x)+y(x)=1/x‘2,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 122

‘ AsymptoticDSolveValue[y' [x]+y[x]==1/x"2,y[x],{x,0,5}] ‘

(:I?)—) _x_5+m_4_x_3+x_2_x+1 xﬁ + ZS +.’)3_4+Z_3+1L‘_2+£_1+10 (.’E)
y 120 24 6 2 2160 1800 480 72 12 2 =z &
¥ ot o
AT S I S
+cl( 120 24 6 T2 "F )
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5.9 problem 9
Internal problem ID [7302]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

zy' +y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

‘0rder:=6;
dsolve (x*diff (y(x),x)+y(x)=0,y(x),type="'series',x=0);

N

y(z) = % + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9

e

LAsymptoticDSolveValue [x*y' [x]+y[x]==0,y[x],{x,0,5}]

~—
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5.10 problem 10
Internal problem ID [7303]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With the expansion point for the power series method at x = 0.

X Solution by Maple

p
‘0rder:=6;
Ldsolve(diff(y(x),x)=1/x,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 8

LAsymptoticDSolveValue [y' [x]==1/x,y[x],{x,0,5}]

y(z) = log(z) + 1
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5.11 problem 11
Internal problem ID [7304]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

"

1
y =
z

With the expansion point for the power series method at x = 0.

X Solution by Maple

p
‘0rder:=6;
Ldsolve(diff(y(x),x$2)=1/x,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17

LAsymptoticDSolveValue [y'' [x]==1/x,y[x],{x,0,5}]

y(x) > —x + zlog(x) + cox + 1
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5.12 problem 12
Internal problem ID [7305]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

1
y//+y/=_
Z

With the expansion point for the power series method at x = 0.

X Solution by Maple

p
‘0rder:=6;
Ldsolve(diff(y(x),x$2)+diff(y(x),x)=1/x,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 159

LAsymptoticDSolveValue [y'' [x]+y' [x]==1/x,y[x],{x,0,5}]

720 T120 2476 271!

x5 1;4 x3 :L.2 T 176 .’L'5 $4 3 2
S T Y (O A A
+( 720 120 2476 2° )x(2160+600+96+18+4+x+ Og(””))

x0 2 ozt 23 g ( x5 2t 23 2 oz )
x
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5.13 problem 13
Internal problem ID [7306]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

1
y//+y=_
Z

With the expansion point for the power series method at x = 0.

X Solution by Maple

p
‘0rder:=6;
Ldsolve(diff(y(x),x$2)+y(x)=1/x,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 148

LAsymptoticDSolveValue [y'' [x]+y[x]==1/x,y[x],{x,0,5}]

6 4 2 6 4 2
y(z)—)x(— i +x__%+1) (—x—-l-x——x——i—log(z))
x

5040 120 4320 96 4
1;6 .’L'4 2 1'6 .'E4 332
_E LT _ oy T
+Cl( 20 a2 " >+C2x( 5040 T 120 6 T )
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5.14 problem 14
Internal problem ID [7307]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

1
y//_|_y/_|_y=_
T

With the expansion point for the power series method at x = 0.

X Solution by Maple

p
‘0rder:=6;
Ldsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 152

LAsymptoticDSolveValue [y'' [x]+y' [x]+y[x]==1/x,y[x],{x,0,5}]

G ] (R ) T
YT = 2T\ T190 T 24 T 2 6 2

+ .’L'4+.’E3 §_|_1 41_'%64_3;_5_3:_4_:”_3_'_3;4_10(];)
"\T120 24 2 4320 T 120 96 18 &

2 x? 26 2> 2t 2P
S T T e T T e A
+(6 2+)( 180 T600 T 96 4 x)
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5.15 problem 15
Internal problem ID [7308]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 15.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

2ah

Vien?

h? + b?

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 103

Ldsolve(h(u)’? + 2%a*h(u)/sqrt (1 + diff(h(uw), u)"2) = b~2,h(u), singsol=all) J

h(u) a2 _ b2
U — / — d al]—c =0
Vv —_a*+ (4a? + 2b%) _a® — b*

h(u) a2 _ b2
u -+ — d a—c; =0
V—_a* + (4a% + 2b%) _a? — b*
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v/ Solution by Mathematica
Time used: 24.41 (sec). Leaf size: 913

kDSolve [h[u]l~2 + 2%axh[ul/Sqrt[1 + (h'[u])~2] == b~2,h[u],u, IncludeSingularSolﬁ.ltions -> True]

h(w)

. 9 2 12 12
14/ (b2 — #1 ) \/1 — _2\/a2(aﬁb2)+2a2+b2 \/1 — 2\/a2(a2ﬁ2)+2a2+b2 ((2 a2 (a? + b?)

— InverseFunction | —

+ Cl]

by (b2 —#l ) \/1 T —2\/a?(a24b%)+2a2+b2 \/1 " 2,/a?(a®+b%)+2a%+b? (2 a? (a? + b%)

— InverseFunction | —

h(u) > —vVa2+ b —a
h(u) > Va2 +b2 —a

—+ Cl]
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5.16 problem 16
Internal problem ID [7309]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' + 2y — 24y =16 — (z +2)e**

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)-24*y(x)=16-(x+2)*exp(4*x),y(x), singsolf%ll)

((mz + 2z —20c; — 2) €' — 20¢; + —40§62> e~ 6
y(z) = — 50

v Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 41

LDSolve [y'' [x]+2xy"' [x]-24*y[x]==16-(x+2) *Exp [4*x] ,y[x] ,x, IncludeSingularSolutiﬂons -> Truel

(z) — e** _z_2_19_x+£+c —i—ce_ﬁ”c—g
y 20 100 " 1000 T ) T 3
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5.17 problem 17
Internal problem ID [7310)]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// + 3y/ _ 4y — 6€2t_2

With initial conditions

[y(1) = 4,94/(1) = 5]

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 17

Ldsolve( [diff (y(t),t$2)+3*diff (y(t),t)-4*y(t)=6xexp(2*%t-2),y(1) = 4, D(y) (1) =J 5],y(t), sings

y(t) =e*? + 37!

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 18

e

LDSolve [{y'' [t]1+3*y' [t]1-4*y[t]==6%Exp[2*t-2],{y[1]==4,y' [1]==5}},y[t],t, Includ}aSingularSoluti

y(t) = 7% (e + 3e)
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5.18 problem 18
Internal problem ID [7311]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

a cos(z)

y'+y=e

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 76

p
‘Order:=8;
{dsolve(diff(y(x),x$2)+y(x)=exp(a*cos(x)),y(x),type='series',x=0);

_ Lo 1 4 1 6 lLs, 1 5 1 7
y(z) = (1 5% t 548 ~ 7 )y(0)+ <3: 6%t 190% " oa0® D(y) (0)
e’z? (—a—1)ez? (3a®+2a+1)e%a’ 8
+ -t o + =20 +0(z®)
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v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 239

-

kAsymptoticDSolveValue [y'' [x]+y[x]==Exp[a*Cos[x]],y[x],{x,0,7}]

—

(z) — —x—7+x—5—x3+x L (3a® + Ta+1) e*z®
y 5040 ' 120 6 120\0¢ TeTHex

15a® + 60a® + 3la + 1) e*z” 1
_ (15a° + a5(—)|;m a+1)e‘x —6(a+1)eax3+e“m)
26zt 2? 1
— 4+ - 41) (—=—=—(15a® +1 1) ex®
+( 720+24 2+)<720(5a+5a+ )ex
(105a® + 210a* + 63a + 1) e®z® 1 . ewx?
il ezt —
+ 40320 +ogBat et - =
TP (N G P VDY (R S
*\ ' 5040 ' 120 6 U720 T 24 2
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5.19 problem 19
Internal problem ID [7312]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

. y _o
2yln (y) +y—=z

Y

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

-

Ldsolve (diff (y(x) ,x)=y(x)/(2*y (x)*1n(y(x))+y(x)-x) ,y(x), singsol=all)

-/

AL SR

v Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 19

LDSolve [y' [x]==y[x]/(2*y[x] *Log[y[x]]1+y[x]-x),y[x],x,IncludeSingularSolutions j~> True]

Solve |z = y(x) log(y(z)) + V@) y(z)
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5.20 problem 20
Internal problem ID [7313]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy" — 2z+ 1)y +(1+2z)y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

Ldsolve (x*diff (y(x),x$2)-(2*x+1)*diff (y(x) ,x)+(x+1)*y(x)=0,y(x), singsol=all) J

y(z) = e"(c2z® + 1)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23

LDSolve [x*xy' ' [x]-(2*x+1)*y' [x]+(x+1)*y[x]==0,y[x] ,x,IncludeSingularSolutions -# True]

y(x) — %e”’ (c2z® + 2¢4)
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5.21 problem 21
Internal problem ID [7314]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2’y +e?=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

e

tdsolve(x‘2*diff(y(x),x)+exp(—y(x))=0,y(x), singsol=all)

~—

—ciz+1
T

M@=m(

v/ Solution by Mathematica
Time used: 0.441 (sec). Leaf size: 12

LDSolve [x~2*y' [x]+Exp[-y[x]]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(z) — log (% + c1>
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5.22 problem 22
Internal problem ID [7315]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

y/l+ey:0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 25

e

Ldsolve(diff(y(x),x$2)+exp(y(x))=0,y(x), singsol=all)

~—

2
sech (””;%2)
y@)=—In@2) +h | — 2
G
v/ Solution by Mathematica
Time used: 29.642 (sec). Leaf size: 60
LDSolve [y'' [x]+Exp[y[x]]1==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) — log <%clsech2 <%\/m)>

y(z) — log (%clsech2 (@))
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5.23 problem 23
Internal problem ID [7316]

Book: Own collection of miscellaneous problems
Section: section 5.0

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class B‘]]

, yz+3az—2y+6_0
yr —3z —2y+6

X Solution by Maple

‘dsolve(diff(y(x),x)=(x*y(x)+3*x—2*y(x)+6)/(x*y(x)—3*x—2*y(x)+6),y(x), singsol%all)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve[y' [x]==(x*y [x] +3*x-2*y [x]+6) / (x*y [x] -3*x-2*xy [x] +6) ,y [x] ,x, IncludeSinguiarSolut ions ->

Not solved
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