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1.1 problem 1

Internal problem ID [6291]

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 [_separable]

J — cos (y) sec (z) _0
T

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 73

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

2 Md sec(x)
(/=5 m)cf—l 2el T2

e’ (/=5 do) e+ 1’ e’ (/=5 do) Z+1

y(x) = arctan

v/ Solution by Mathematica
Time used: 4.625 (sec). Leaf size: 49

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

y(z) — 2arctan (tanh (% (/j %dmﬂ + Cl) ))



1.2 problem 2

Internal problem ID [6292]

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 [_separable]

Yy —x(cos(y) +y) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

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

22 y(x) 1
ro_ 4 =
2 (/ cos(_a)+_a —af+a=0

v Solution by Mathematica
Time used: 0.619 (sec). Leaf size: 33

LDSolve [y'[x] == x*(Cos[y[x]1]+y[x]),y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — TverseFunction [ /1 . = K[l]l) il de&] [%2 + cl]




1.3 problem 3

Internal problem ID [6293]

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 [_separable]

y (z) (Si; W+y) _,

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

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

y(x)
/de_U .;d_a%clzo
x sin(_a)+_a

v/ Solution by Mathematica

Time used: 1.178 (sec). Leaf size: 41

e B

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

: #1 1 ? sec(K[2])
y(z) — InverseFunctlon{ . Kl+ sin(K[l])dK[l]&] {/1 W

K[+



1.4 problem 4

Internal problem ID [6294]

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 [_separable]

Y = (5 + Secx(z)) (sin(y) +y) =0

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

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

y(x)
/wdx_(/ ;d_a%cl:o
x sin(_a)+_a

v/ Solution by Mathematica

Time used: 20.728 (sec). Leaf size: 168

LDSolve [y'[x] == (6+Sec[x]/x)*(Sin[y[x]]+y[x]),y[x],x,IncludeSingularSolutions -> JTrue]

sowel[x(_2si§§¥u>

_ 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

+ZWKKM+QMM)

_/x (5(cos(K[2]) +1)(2K[2] — sec(K[1]) sin(K[1] — K[2]) + sec(K[1]) sin(KX[1] + K[2])) 5(cos(K[1] -
1 (K[2] + sin(K[2]))?




1.5 problem 5

Internal problem ID [6295]

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=0

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

e

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

~—

y(x) =—-14+¢€"¢

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18

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

y(x) = =14 c1€”
y(z) = —1



1.6 problem 6

Internal problem ID [6296]

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—-2=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

10

e

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

~—

1
y(x) = 53:2 +z+4+¢

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

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

~—




1.7 problem 7

Internal problem ID [6297]

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]

y—z2=0

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

11

e

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

~—

.’E2

y(z) = o +a

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 15

‘DSolve [y'[x] == x,y[x],x,IncludeSingularSolutions -> Truel




1.8 problem 8

Internal problem ID [6298]

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

12

e

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

~—

y(z) = e"cy

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16

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

y(x) = c1€”

y(z) =0



1.9 problem 9

Internal problem ID [6299]

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

13

e

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

~—

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

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

y(z) > a



1.10 problem 10

Internal problem ID [6300]

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]

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

14

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

y(z) = / secx(z) dz +z +c

v/ Solution by Mathematica
Time used: 0.747 (sec). Leaf size: 25

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

y(z) — / (secKI[(;[]l] 1> dK[1] + ¢



15

1.11 problem 11

Internal problem ID [6301]

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]

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\

sec(z) sec(z
y(z) = </aze_(f E dx)dx—i—cl) of =5 de

v/ Solution by Mathematica
Time used: 0.438 (sec). Leaf size: 56

e

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

~—

 sec * K2 gec
y(x) — exp </1 %dlf[l]) (/1 exp (—/1 %dlﬂl]) K[2]dK[2] + cl>



1.12 problem 12

Internal problem ID [6302]

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 [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

16

‘dsolve([diff(y(x),x) = 2xy(x)/x,y(0) = 0],y(x), singsol=all)

y(z) = c1x?

v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 6

e

LDSolve [{y'[x] == 2*y[x]/x,y[0]==0},y[x],x,IncludeSingularSolutions -> Truel

-

y(z) =0



1.13 problem 13

Internal problem ID [6303]

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 [_separable]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

17

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

y(z) = 12

v/ Solution by Mathematica

Time used: 0.022 (sec). Leaf size: 16

e

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

~—

y(x) — c12?

y(z) =0
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1.14 problem 14

Internal problem ID [6304]

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 [_separable]

, In(y?+1)

Y " In(22+1) =0

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

-

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

1 y(z) 1
/—In e 1)d$ — / nl 21 (2t 1)d_a +c=0

v/ Solution by Mathematica
Time used: 0.584 (sec). Leaf size: 48

—/

‘ DSolvel[y' [x] == Logli+y[x]~2]/Log[1+x~2],y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) — InverseFunction {/1#1 og (K[11]2 n l)dK[l]&l {/j og (K[12]2 m 1)dK[2] +c

y(x) =0



1.15 problem 15

Internal problem ID [6305]

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

19

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

y(z) =In(z) + ¢

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

‘DSolve [y'[x] == 1/x,y[x],x,IncludeSingularSolutions -> True]

y(z) — log(z) + ¢



1.16 problem 16

Internal problem ID [6306]

Book: Own collection of miscellaneous problems

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

ODE degree: 1.

20

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘,
) YT — 1
y dyzd — 222 0
v/ Solution by Maple
Time used: 0.344 (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 7%, + 25 7%¢; —

162°)° — 1

y(z) =

v/ Solution by Mathematica

Time used: 13.595 (sec). Leaf size: 391

4x

LDSolve [y'[x] == (-x*y[x]-1)/(4*x"3%y[x]-2*x"2),y[x],x,IncludeSingularSolutions —>J True]

y(xz) — Root [64#1501 zd — 80#1%c; %zt — 20#13¢, 523

y(z) — Root [64#1°¢; 2"
y(z) — Root [64#1°¢; 2"
y(z) — Root [64#1°¢; 2"

y(z) — Root [64#1%c;°z°

80#1401 z* 20#13015z3

80#1401 z* 20#13cl5x3

80#1401 z* 20#130151'3

— 80#41%c,°z*

+ 25412 ¢; 512

+ 2541%¢; 522

+ 2541%¢; 512

+ 25#41%¢; %22

+ 10#1¢,°z — 2°
+ 615&, 1}
+ 10#1¢,°z — 2°
+ ¢1°&, 2]
+ 1041c°z — 2°
+ 615&, 3}
+ 10#1¢,°xz — x°
+ 015&,4}

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

+ 615&, 5}

4

cla
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1.17 problem 17

Internal problem ID [6307]

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]

12
%;—Mx+y=0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 19

Ldsolve((1/4)*diff(y(x),x)‘2-x*diff(y(x),x)+y(x)=0,y(x), singsol=all) J

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 25

LDSolve [(1/4)*(y' [x])~2-x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J
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1.18 problem 18

Internal problem ID [6308]

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]

y - yt1=0
Y
With initial conditions
[y(0) = 1]
v/ Solution by Maple
Time used: 0.329 (sec). Leaf size: 148
dsolve([dif£ (y(0) ,W=sqre( (1+y(x)/y(0"2),y(0) = 11,y(x), singsol=all) J

y(z) =
(141iv3) (—12\/% + 922 + \/(—12\/595 + 922 — 8) (3z — 2\/5)2> ' 4ivE- 4(—12\/% + 922 -

4 (—12\/% +922 +/(~12v22 + 922 - 8) (32 — 2v2)°

v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 122

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

y(z) - 1(—1 - z«/ﬁ) \/ 922 + \/ 922 <9x2 — 242z + 32) — 64— 12V2z

4
—1+iv3

+
i/ 922 + \/ 92 <9x2 — 242z + 32) — 64— 122z

+1




1.19 problem 19

Internal problem ID [6309]

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’) ‘]

Yy —Vv1—-22—9y2=0

X Solution by Maple

23

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

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]

Not solved



1.20 problem 20

Internal problem ID [6310)]

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 [_Bernoulli]

sy (1—2x)y
"I
vty 3

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 83

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

1
y(z) = T
(e*c; —2x — 1)3
1 /3
y(z) = — R 1
2(e%c; — 2z —1)  2(e*c; —2x —1)3
1 iv/3
y(z) = — +
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v/ Solution by Mathematica
Time used: 3.864 (sec). Leaf size: 76

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

() - .

x

Y v/—2x +cie* — 1

v/ —1
x) = —

y(@) vV—=2z +ce* —1
-1 2/3

y(z) — )

=2z +crer — 1
y(z) =0



1.21 problem 21

Internal problem ID [6311]

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 —yy—z=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

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

2 arctanh <2 %) 4 arctanh < %)
B 3 * 3
2
In @%) 91n <_2(E;_2y(w))>
— z — 3 —2In(z) +¢ =0
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v/ Solution by Mathematica
Time used: 46.25 (sec). Leaf size: 716

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

e31z(8 + e¥1x3)

3% +
6/8\/_62@1 (—1 4 e3123) 3 4 el2a1 (—gber g6 4 20e3c173 4 8)

y(z) —

N

+ e b €/8 \/_62401 (=1 + e3c1g3) 3 4 el2e1 (—eber g6 4 20e3c173 + 8)

(—9 — 9iv/3) e31z(8 + e*12°)

1
— | 5422
y(w)—>72 54x* +

{5/8\/—62401 (—1 + e3e1g3) 3 4 el21 (—ebergb 4 20e3123 + 8)

10 <\/§ + z) o—6e1 <‘/8\/_62401 (—1 + e3123) 3 + el2e1 (—gbergh 4+ 20ede173 + 8)

1 9 341 3c1 8 + 3c1 1.3
y(z) > — | 542" + i(V8+i) Mol + o)
{’/8\/—62451 (—1 4 e3123) 3 4 el2a1 (—gber g6 4 20e3c173 4 8)

— 9(1 + 2\/§> e % {3/8\/—62401 (=14 e3erg3)3 4 el2a (—ebergb 4 20e3c123 4 8)

1 zt
S =6 2
y(x)—>4< 2+ 3z —|—\3/_6>

(1+v/3) (=28)*® + 62* +i(v/3 + i) V—a52>
8z?

1 2((1+i\/§)x4+i(\/§+i)x2+6>

y(z) - gw (—.’L‘6)2/3 3 — 26

y(z) =
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1.22 problem 23

Internal problem ID [6312]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 23.

ODE order: 1.

ODE degree: 1.

(4

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

y'z? +y* —yay =0

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

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

y(.’l?) _ e— LambertW(—%)—cl

v/ Solution by Mathematica

Time used: 2.25 (sec). Leaf size: 25

LDSolve [x~2xy' [x]+y[x] ~2==xx*y[x]*y' [x],y[x],x,IncludeSingularSolutions -> Truel J

y(x) > —zW (— 6:1 )

y(x) =0
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1.23 problem 24

Internal problem ID [6313]

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 [_separable]

y—yz—a% =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)

~—

In(4y(x)+1-1 In(4y(x)+1+1 n (u(z
In(z) — 4y (z)+1— ( i 5 >+ ( i 5 >—1 (3/2( ))—cl=0
In x - In x
)+ Vi@ r1s WA@Y (@Y nge)

2 2 2

v Solution by Mathematica
Time used: 21.391 (sec). Leaf size: 72

-

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

~—

y(&) = W (~e0) (24 W (e 212))

y(x) — }lW(e_me) (2 + W(e_HQClx))

y(z) >0



1.24 problem 25

Internal problem ID [6314]

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

30

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

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) = —x

y(z) = a



1.25 problem 26

Internal problem ID [6315]

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]

yr=0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

31

e

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

~—

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

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

y(z) > a



1.26 problem 27

Internal problem ID [6316]

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

32

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

y(@) = c
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(x) =



1.27 problem 28

Internal problem ID [6317]

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

33

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

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

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

y(z) =



1.28 problem 29

Internal problem ID [6318]

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

34

e

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

~—

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

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

y(z) > a



1.29 problem 30

Internal problem ID [6319]

Book: Own collection of miscellaneous problems

Section: section 1.0
Problem number: 30.
ODE order: 1.

ODE degree: 2.

35

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

y—xy

12

-y

12

=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 99

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

~—

y(z) =0

y(x)_$($+1+\/0133+01+$+1)2 (1:+1-|-\/01:I7+Cl+1}+1)2
(z+1)° (z+1)°

y(x)_x(—x—1+\/c1x+cl+x+1)2 (—ac—1+\/clx+cl—i—ac+1)2

(z +1)°
v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 57

(z +1)°

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

2
c
yz) 5>z —avr+1+1+ —

2
y(x)—>z+clx/x+1+1+i

y(z) =0

4

4
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1.30 problem 31

Internal problem ID [6320]

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

e
y=——7pr =

0

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

‘dsolve(diff(y(x),x)=(5*x‘2-x*y(x)+y(x)“2)/x‘2,y(x), singsol=all)

y(z) =2tan (2In (z) + 2¢1) z + x

v/ Solution by Mathematica
Time used: 0.737 (sec). Leaf size: 18

‘ DSolvel[y' [x]==(56*x"2-x*y[x]+y[x]~2)/x"2,y[x],x,IncludeSingularSolutions -> True]

y(z) = = + 2z tan(2(log(z) + ¢1))
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1.31 problem 32

Internal problem ID [6321]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 32.

ODE order: 1.

ODE degree: 1.

(4

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

2t+3z+(x+2)z' =0

v/ Solution by Maple
Time used: 2.219 (sec). Leaf size: 29

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

4(t—3)01+1+\/4(t—3)01+1

t)=—-2—
z(t) 20,




v/ Solution by Mathematica
Time used: 60.111 (sec). Leaf size: 365

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

1

1 1 1 1
G_otr o 4 - - 4 4
6-2t 2 \/(t—3)2+e7? (t—3)4 \/ 2(t—3)44e 9 (t—3)5+e” O (t—3)2

2

1 1 1
Fari 41 RV 4ey ST
(t—3)24+e 9 (t—3)4 2(t—3)4+e 9 (t—3)6+e” 9 (t—3)2

1

S E R 1 + 1
6—2t 2 4cq _4cy 4cy
2(t—3)*+e 9 (t—3)6+e” 9 (t—3)2 (t—3)2+e 9 (t—3)4

2

5 \/ \/ - 1 + T
2(t—3)4+e 9 (t—3)6+e” 9 (t—3)2 (t—3)2+e7 9 (t—3)4




1.32 problem 33

Internal problem ID [6322]

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: 0.016 (sec). Leaf size: 13

39

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

~—

y(t) =1++/1—2t

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 16

-

DSolve[{y' [t]==1/(1-y[t]),y[0]==2},y[t],t,IncludeSingularSolutions -> True]

N\

yt) > v1—-2t+1
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1.33 problem 34

Internal problem ID [6323]

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: 0.031 (sec). Leaf size: 29

e

Ldsolve( [diff (p(t),t)=a*p(t)-bxp(t)~2,p(t0) = p0],p(t), singsol=all)

~—

() = ap0
PR = (2000 + a) e=a—0) 4 p0b

v/ Solution by Mathematica
Time used: 0.76 (sec). Leaf size: 36

LDSolve [{p' [t]1==a*p[t]-b*p[t]1~2,p[t0]==p0},p[t],t,IncludeSingularSolutions -> TrueJ]

p(t) = wp0e”
bpOe? + e40(a — bp0)
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1.34 problem 35

Internal problem ID [6324]

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‘], _exact, _rational, _Bernoulli]

2
y2+5+2yxy':0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

Ldsolve((y(x)‘2+2/x)+2*y(x)*x*diff(y(x),x)=0,y(x), singsol=all) J

=z (2In(z) —¢1)

T

V-7 (2In(z) — c;)

v Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 44

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

u(z) = _\/—2105;:2) +c
. Vv —2log(z) + &1

y(z) v
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1.35 problem 36

Internal problem ID [6325]

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]

v/ Solution by Maple
Time used: 0.453 (sec). Leaf size: 648

e DY
Ldsolve (x*diff (f (x),x)-f(x)=diff (f(x),x)"2/lambda~2*(1-diff (f(x) ,x) “lambda) ~2,f (X)J, singsol=al

f(z)=0

Expression too large to display

flz) = a1 — M

v/ Solution by Mathematica
Time used: 15.316 (sec). Leaf size: 30

LDSolve [xxf' [x]-f[x]==f"'[x]"2/\[Lambda] "2*(1-f' [x] "\ [Lambda]) "2, f [x],x, IncludeSingjularSolution

flz) = a (z _a (_1; c1’) 2)
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1.36 problem 37

Internal problem ID [6326]

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, _Riccati]

vz —2y+by? —czt=0

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> z2\/c
v/ Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 145

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

Ver? (~ cosh (§VEy/er?) + ey sin (3/~byer?) )
vV-b (sin (2v/=by/ca?) + c1 cosh <%\/5\/Ex2>>

v/cz? tanh (%\/B\ﬁaﬁ)
y(z) = 7

y(z) —




1.37 problem 38

Internal problem ID [6327]

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, _Riccati]

yr—y+y —xi=0

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

44

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

1 1
((—|3:v% —1|e; — abs <1,3r% - 1) cl) e37® + 3e_3‘”3x%> 3

y(x) = - 1 1 1 1
1637 |3z3 — 1| + <3z§ + 1) e—323

v Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 103

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

-/

32/3
3(1+c12) 3/ cosh (3 %)
sinh (3 %/E) +icy cosh (3 %/E)
342/3

Y(®) = 3o tanh (3¢/z) — 1

y(z) —
1

3i01 \3/5 +




1.38 problem 39

Internal problem ID [6328]

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, _Riccati]
1
u/ + 'LL2 - = 0
x5

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

45

Ldsolve (diff (u(x) ,x)+u(x)~2=x"(-4/5) ,u(x), singsol=all)

3
x5

@Ib—l

Bessell (

)

3
BesselK (%, Sz’ )

3
u(z) = —
x5 <c1 Bessell (g

v/ Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 139

C1 —
3
5

A ) + BesselK (g, wT%»

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

(=1)%/¢ Gamma (1—61) Bessell (—l

53/5
3

) + ¢; Gamma, (%) Bessell <%

u(z) — -
72/5 <(_1)5/6 Gamma (%) Bessell (%

Bessell (1 5””3/5>

u(z) — =
x2/5 Bessell (—%, 2 )

53/5
3

) + ¢1 Gamma (5 ) Bessell <—%, 52%/5



46

1.39 problem 40

Internal problem ID [6329]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 40.

ODE order: 1.

ODE degree: 1.

(4

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

vy —y—z=0

v Solution by Maple
Time used: 0.406 (sec). Leaf size: 53

e

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

~—

In (——””2”(?2”_1’(“”)2) /5 arctanh (—(“"_stf))\/g>
— 5 — 3 —In(z)—c; =0

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 63

~—

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

SOIVGHO<<5+\/5> log (—2y7(36)+x/5+1) — (\/5—5) log (2y7w+\/5—1>> =

~log(a) + e1,y(0)



1.40 problem 41

Internal problem ID [6330]

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]]

y'+2 +y=0

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

47

e

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

~—

y(z) = e %c; + e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

-

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

-/

y(x) = e *(cx + 1)
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1.41 problem 41

Internal problem ID [6331]

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

[y(0) = 0,%(0) = 5]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 20

-

Ldsolve( [5xdiff (y(x),x$2)+2xdiff (y(x) ,x)+4*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), sir:ﬁsol=a11)

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

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 6

‘ DSolve [{5*y'' [x]+2xy' [x]+4*y[x]==0,{y[0]==0,y' [0]==0}},y[x],x, IncludeSingularSolukions -> Tru

y(z) =0
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1.42 problem 42

Internal problem ID [6332]

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/+4y_1:0

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

e

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

~—

o 1 o 1 1
y(r) = e 2sin (@) ¢y + e 2 cos (J?x) ca+ 1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 46

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

y(z) — i + e7%/2 <02 cos (\/12_536) + ¢1sin <\/12_5x>>




1.43 problem 43

Internal problem ID [6333]

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]]

v +y' +4y —sin(z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

50

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

y(z) =e 2sin <\/§m> ca+e 2 cos (x/?m> c+ 3Sli10($) — Coiém)

v Solution by Mathematica
Time used: 0.732 (sec). Leaf size: 55

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

~—

3sin(z) cos(z)  _./p V15z . (V/15z
y(x) — 0 10 +e /(czcos< 5 )—l—clsln( 5 ))



o1

1.44 problem 44

Internal problem ID [6334]

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: 0.031 (sec). Leaf size: 39

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

~—

y(z) =0

v = T/

y(z) =

(2 + vaz)”

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 46

-

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

—/

y(z) — 4_11(_2\/5 + 01) 2

y(o) = ((2VE+a)?

y(x) =0
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1.45 problem 45

Internal problem ID [6335]

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]

yy' —1+2y° =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 2255

Ldsolve (diff (y(x) ,x)*y(x)=1-x*(diff (y(x),x))"3,y(x), singsol=all) J

2 1
Clx2(<\/_ 4y(z)3+27m + 9) ) ( (\/_ ;1;)3—{-27% + 9) .'L'218% ((\/_ 4y(z) +27x + 9) ) 8 + 12 12%

2

y(z)123z — 125 ((\f (@) +2s 9) 2x4>é — 69:((\/_ (@) 42 9> )é <y (z)

+x
1
(6\/—123 [l eome 43 _ 1952y (0) 183(<\/— 4y(w)3+27x+9) $2>3 +5412;x3+18x2<(\/§\/§
- 2 3 1 2
y(z) 123z — 123 ((\/_ 4y(x) +20e 9) ) - Gx((\/_ 4y(x) 27T 4 9) ) (y
—0

Expression too large to display
Expression too large to display

v Solution by Mathematica

Time used: 87.737 (sec). Leaf size: 20717

-

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

Too large to display



1.46 problem 46

Internal problem ID [6336]

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

93

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

-/

fl@)=V2z+a
fl@)=-V2z+a
v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 38

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

N

f@) = —V2vz t o
f(z) = V2vz+a



1.47 problem 47

Internal problem ID [6337]

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 =0

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

54

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

v/ Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 23

LDSolve [txy'' [t]+4*y' [t]==t"2,y[t],t,IncludeSingularSolutions -> True]

t6 - 661
y(t) — W + Co
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1.48 problem 48

Internal problem ID [6338]

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]]

(*+9)y" +2ty =0

With initial conditions

y(3) =2m,y'(3) = -

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 12

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],y(tJ), singsol=a

y(t) = ™ + 4 arctan (%)

v/ Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 15

N
DSolve [{(t72+9)xy"' ' [t]+2xt*y' [t]==0,{y[3]==2%Pi,y' [3]==2/3}},y[t],¢t, IncludeSingul%arSolutions

N

t
y(t) — 4arctan (5) +7



o6

1.49 problem 49

Internal problem ID [6339]

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: 0.016 (sec). Leaf size: 21

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

y(t) = c1t*sin (In (t)) + cot? cos (In (t))

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22

LDSolve [t~2xy' ' [t]-3*t*y' [t]+b*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = t%(cy cos(log(t)) + c; sin(log(t)))



1.50 problem 50

Internal problem ID [6340)]

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]]

ty//+y/:0

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

o7

e

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: 0.009 (sec). Leaf size: 13

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

y(t) = c1log(t) + co



1.51 problem 51

Internal problem ID [6341]

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]]

tzyll _ 2yl — 0

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

o8

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

y(t) = ¢ + (te—f — 2 Ej @)) Co

v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 29

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

2
y(t) = 2c; ExplntegralEi (—;) +ciet + oy



99

1.52 problem 52

Internal problem ID [6342]

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]]

-1y, _ ty

C ety

yll +

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 84

tdsolve(diff(y(t) ,£$2) +(£72-1) /t*diff (y(t) ,t)+t72/(1 + exp(t72/2)) 2y (£)=0,y(t), Jsingsol=all)

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

‘DSolve [y'' [t]1+(t"2-1)/t*xt' [t]1+t"2/(1 + Exp[t~2/2]) " 2*xy[t]==0,y[t] ,t,IncludeSingulbrSolutions

Not solved



60

1.53 problem 53

Internal problem ID [6343]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 53.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ¢ _with_symmetry_[O,F(

ty" —y +4t3y =0

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

e

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

~—

y(t) = ¢y sin (t2) + ¢y cos (tz)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20

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

y(t) = c1cos (t%) + cosin (¢7)



1.54 problem 54

Internal problem ID [6344]

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]]

yIIZO

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

61

e

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

~—

y(t) =cat+c

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

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

y(t) = et + 1



1.55 problem 55

Internal problem ID [6345]

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]]

y/,_].:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

62

e

Ldsolve(diff(y(t),t$2)=1,y(t), singsol=all)

~—

y(t)

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

12
=§t +C]_t+02

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

~—

y(t)

2

—>§+02t+01
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1.56 problem 56

Internal problem ID [6346]

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' — ft)=0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (diff(y(t) ,t$2)=£(t),y(t), singsol=all) J

y(t)=/(/f(t) dt) dt + it + ¢,

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

DSolvely'' [t]==f[t],y[t],t,IncludeSingularSolutions -> True]

N

t K2
y(t) = /1 /1 FK[])AK[1)AK[2] + oot + o1



1.57 problem 57

Internal problem ID [6347]

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]]

y' — k=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

64

e

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

~—

1
y(t) = §k 2 +ct+c

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

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

~—

kt?
y(t) — 7 +cot+



1.58 problem 58

Internal problem ID [6348]

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(—y+z)+4=0

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

65

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

3 tan (—% + 3%) 4
5 5

y(xz) = z + 2arctan (

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



1.59 problem 59

Internal problem ID [6349]

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(—y+z)=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

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

cL—T—2
— 9 arct n—_4= 4
y(x) = = + 2arctan ( o )



v/ Solution by Mathematica
Time used: 37.14 (sec). Leaf size: 529

67

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

(=z+2+c1)cos (§) + (@ —c1)sin (

y(x) — —2arccos (

V222 =21+ ci)z+2+c1(2+cr)

(—z+2+c)cos(2) + (. —ci)sin (%)

y(x) — 2arccos (

V222 =21+ ci)z+2+c1(2+ 1)

(=2 ) cos (5) + (~a + e sin (3)

y(x) — —2arccos (

V2 /22 =20+ )z + 2+ 1 (2+ ¢1)

(z—2—c1)cos (%) 4+ (—z +c1)sin (2)

y(z) — 2arccos (

cos (5) = sin ()
y(x) — —2arccos ( 7 )

y(z) — 2arccos (COS (5)\;;“1 (%))

y(z) — —2arccos (Sin (%)\;;OS (%))

sin (3) — cos <%>>
V2

(z—2)cos (%) — zsin (%)
y(z) — —2arccos ( \/m )

(v —2)cos (3) — wsin (g))

2z —2)r+4

y(z) — 2arccos <

y(x) — 2arccos (

_ zsin (£) — (z — 2) cos (£)
y(z) — —2arccos ( \/m )

zsin (£) — (z — 2) cos (%)
y(z) — 2arccos ( Do )

V2 /22 =20+ )z + 2+ 12+ ¢1)



1.60 problem 60

Internal problem ID [6350]

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=0

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

68

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: 0.029 (sec). Leaf size: 20

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

-/

y(x) = —4sin(z) + (-2 4+ c2) + ¢



1.61 problem 61

Internal problem ID [6351]

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

69

e

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

~—

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 17

e

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

~—  /

y(x) =0

y(x) = o+
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1.62 problem 62

Internal problem ID [6352]

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=0

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 51

e

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

~—

y(z) 1

V2In(_a)—¢

d a—x—c=0

y(z)
d a—x—c=0

1
/2o (_a)—c

v/ Solution by Mathematica
Time used: 0.066 (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_l (z@W) 2 _ %)
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1.63 problem 63

Internal problem ID [6353]

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]]

yy'—z=0

X Solution by Maple

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

N

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

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

Not solved
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1.64 problem 64

Internal problem ID [6354]

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]]

y2 y// —z=0
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 106
Ldsolve(y(x)‘Q*diff(y(x),x$2)=x,y(x), singsol=all) J

y(z) = RootOf | In (z)

_Z
+2% / Zz 2 . Z2 2
25 f+ 2RootOf (AiryBi (2_)”_;—;_23) ci_Z+ _ZAiryAi <2_f; +23> + AiryBi <1, 2

—C | T

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



1.65 problem 65

Internal problem ID [6355]

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

73

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

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 17

e

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

~—

y(x) =0

y(x) > oz + ¢



1.66 problem 66

Internal problem ID [6356]

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) =0

X Solution by Maple

74

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 [6357]

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=0

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 59

e

tdsolve(3*y(x)*diff(y(x),x$2)+y(x)=5,y(x), singsol=all)

~—

y(z) 3
/ — d a—x—c=0
V/30In(_a) +9c; —6_a
y(z) 3

d a—x—c=0

V/30In(_a) +9c; —6_a

v/ Solution by Mathematica
Time used: 0.312 (sec). Leaf size: 41

-

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

—/

/y(w) 1
e+ 2(5log(K11]) — K1)

Solve dK[1)? = (z + )%, y(2)
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1.68 problem 68

Internal problem ID [6358]

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=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 68

e

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

~—

y(z) a

d a—xz—c=0
va(2cln(_a) +cia—2_ab) ?

a

y(z)
/ - va(2cln(_a) + cia —2_ab)

d a—x—c=0

v/ Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 43

-

LDSolve [axy [x]*y' ' [x]+b*y[x]==c,y[x],x,IncludeSingularSolutions -> Truel

—/

/y(z) 1
1 \/cl . 2(clog(K[1))—-bK[1])

a

K[ = (z+ &2)*, y(2)

Solve




7

1.69 problem 69

Internal problem ID [6359]

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]]

ay’y” +by* —c=0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 74

kdsolve (axy (x) ~2*diff (y(x) ,x$2) +b*y(x) “2=c,y(x), singsol=all) J

y(z) aa

d a—x—c=0
v_aa(ci_aa—2b_a®—2c) 2

y(z)
/ — —% d a—x—cy=0
v_aa(ci_aa —2b__a® — 2c)

v/ Solution by Mathematica

Time used: 0.732 (sec). Leaf size: 346

LDSolve [a*xy [x] ~2*y' ' [x]+b*y[x] ~“2==c,y[x],x,IncludeSingularSolutions -> Truel J

(\/—16bc + a2¢;2 — acl) (\/—16bc +a2c;2 + acl) 2 (1 + \/_161)‘2%212_“1) <1 — \/-16bilf(§§zl2+ac1> |

Solve | —
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1.70 problem 70

Internal problem ID [6360]

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

e

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

~—

() x2+ +
ylxr) = % 1T Co

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 28

‘ DSolve [a*xy[x]*y'' [x]+b*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) =0
(m)—)—b—x2+c z+c
) % 2 1



79

1.71 problem 71

Internal problem ID [6361]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 71.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 9z(t) + 4y(t)
y'(t) = —6x(t) — y(t)
Z'(t) = 6x(t) + 4y(t) + 32(t)

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 66

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)fP*y(t)+3*z(t

2c3e3  2c;e¥
3 3

z(t) = cpe® +

y(t) = —coe® — cze® 4 e

2(t) = cpe® + c3e®

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 95

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

z(t) — €*(c; cosh(t) + (5c; + 4cy) sinh(t))
y(t) = 3(c1 + c2)e* — (3¢y + 2¢p)e™
2(t) = € (3ci(e® — 1) + 2cp(e* — 1) + ¢3)
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1.72 problem 72

Internal problem ID [6362]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 72.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t) — 3y(t)
y'(t) = 32(t) + Ty(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

e

Ldsolve( [diff (x(t),t)=x(t)-3*y(t),diff (y(t),t)=3*x(t)+7*y(t)], [x(t), y(t)], singsc;J1=a11)

e4t (302t + 301 — Cz)
3

z(t) = —

y(t) = e*(cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 44

LDSolve [{x' [t]==x[t]-3*y[t],y' [t]1==3*x[t]+7*y[t]},{x[t],y[t]},¢t, IncludeSingularSol\Jutions -> Tr

z(t) — e*(=3cit — 3cat + 1)
y(t) — e*(3(c1 + )t + ca)



81

1.73 problem 73

Internal problem ID [6363]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 73.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) — 2y(?)
y'(t) = 22(t) + 5y(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

e

Ldsolve([diff(x(t),t) = x(t)-2xy(t), diff(y(t),t) = 2*x(t)+5xy(t)], [x(t), y(t)], s}ingsol=all)

e3(2cot + 2¢1 — ¢3)
2

z(t) = —

y(t) = *(cot + 1)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

LDSolve [{x'[t]l== x[t]-2*y[t],y' [t] == 2*x[t]+5xy[t]},{x[t] ,y[t]},t,IncludeSingular\Folutions ->

z(t) — e (—2c1t — 2cot + 1)
y(t) = €¥(2(cy + o)t + ¢2)
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1.74 problem 74

Internal problem ID [6364]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 74.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = Tz(t) +y(t)
y'(t) = —4x(t) + 3y(t)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 33

e

Ldsolve([diff(x(t),t) = T*xx()+y(t), diff(y(t),t) = -4xx(£)+3xy(t)], [x(t), y(t)]1, \Jsingsol=all)

e (2cot + 2¢1 + ¢3)
4

z(t) = —

y(t) = e (cot + 1)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 45

LDSolve [{x'[t]== 7T*x[t]+y[t],y' [t] == -4*x[t]1+3*y[t]},{x[t],y[t]1},t, IncludeSingulz; Solutions -

z(t) — e (2c1t + ot +c1)
y(t) = €¥(cy — 2(2¢c; + c)t)
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1.75 problem 75

Internal problem ID [6365]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 75.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (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)],[x(t), y(t), Jz(t)], sings

z(t) = (cat + c1) €

y(t) = coe’

2(t) = cze
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v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 62

LDSolve [{x'[t]== x[t]1+y[t],y'[t] == y[t],z' [t]1==z[t]},{x[t],y[t],z[t]},t,IncludeSingularSoluti
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1.76 problem 76

Internal problem ID [6366]

Book: Own collection of miscellaneous problems
Section: section 1.0

Problem number: 76.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2x(t) + y(t) — 2(¢)
Y () = —a(t) + 22(t)
2'(t) = —z(t) — 2y(t) + 42(¢)

v/ Solution by Maple
Time used: 0.078 (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)=-x(tJ) -2%y (t)+4*z

z(t) = —e*(2cst + ¢y — 4c3)
y(t) = e (cst® + cat + &1 — 2c3)
2(t) = e*(cst® + ot + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 94

‘ DSolve[{x' [t]== 2*x[t]l+y[t]-z[t],y'[t] == -x[t]1+2*z[t],z' [t]1==-x[t]-2*y[t]+4*z[t] D’ ,{x[t],y[t]

z(t) = e*((ca — c3)t + 1)

1
y(t) = e (=21t — (c2 — es)t(t +4) + 2c2)

() - %e%(—zqt — oot(t+4) + ca(t(t + 4) + 2))
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1.77 problem 77

Internal problem ID [6367]

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]

P

x — 4Ak<%> +3kr =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 83

-/

Ldsolve(diff(x(t),t)=4*A*k*(x(t)/A)‘(3/4)—3*k*x(t),x(t), singsol=all)

1
=(t) _ =(t) 21n( 3( =2 ZI—4) 21n<3 =) ZI+4>
| n(soAsia®) 1n(9/Z2-16) ) 1n(9/22+16) ~ ( (=) N (=)
3 3 3 3 3

k

t —
+ C = 0
v/ Solution by Mathematica
Time used: 0.37 (sec). Leaf size: 51

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

1
81
z(t) — 0

© - 2564
v 81

3cy

z(t) = — Ae (463Tkt + eT> 4



1.78 problem 78

Internal problem ID [6368]

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: 1.265 (sec). Leaf size: 198

87

-

tdsolve(diff(y(x),x)*y(x)/(1+1/2*sqrt(1+diff(y(x),x)‘2))=-x,y(x), singsol=all)

e—

1:2 +1

—z2+c
ylz)=—v/—-224c | 1+ %

fEZ +1

—z24c
y(x) =v—-22+ ¢ 1++

\/—9132 + 15¢; — 64/ —3c122 + 4¢3

y(z) 3
\/ 922 + 15¢; — 61/=3c1a? + 42
y(z) = 3
\/ =922 + 15¢, +61/=3c,a? + 42
y(z) = — 3

V922 + 15¢; + 6,/=3cra? + 4¢3

y(z) = 3
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v/ Solution by Mathematica
Time used: 2.035 (sec). Leaf size: 153

LDSolve [y' [x]1*y[x]/(1+1/2*Sart [1+(y' [x])~2])==-x,y[x],x,IncludeSingularSolutions —J> True]

la) & (e — V0u7 4%

1
— = (/=922 + 421 4 2
y(x) 3( 9z?% + 4e 1—|—e)

Y 117) —V —12 + 4e2c1 — 4

(z) —

y(z) = V=2 + deZr —
(
(

y(z) = —V—2?

y(z) = vV —1x2
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1.79 problem 78

Internal problem ID [6369]

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: 2.625 (sec). Leaf size: 29

-

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

y(z) = -3+ v—22 + 36
y(x) =1+V-22+4
v/ Solution by Mathematica
Time used: 0.526 (sec). Leaf size: 35

LDSolve [{y' [x]*y[x]/(1+1/2%Sqrt [1+(y' [x]1)~21)==-x,y[0]1==3},y[x] ,x, IncludeSingularSJolut ions ->

y(x) > v4d—22+1
y(x) > V36 —22—3
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1.80 problem 79

Internal problem ID [6370]

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 [_separable]

v - (1 + \/a2<x2+1>> —o
a? (22 +1)

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

Ldsolve(diff(y(x),x) = y(x)*(1+ a~2*x/sqrt(a~2*(x~2+1)))/sqrt(a~2*(x"2+1)),y(x), éﬁngsol=a11)

9 1
Va2
y(z) = (_a ® Ve + a2> Va2 +1
Vaz

v/ Solution by Mathematica
Time used: 0.339 (sec). Leaf size: 105

LDSolve [y' [x]== y[x]I*(1+ a~2xx/Sqrt[a~2*(x"2+1)])/Sqrt[a~2*(x~2+1)],y[x],x, IncludeJSingularSolu

y(z) —

Vaer /@ @ 4 1) (a( /@@ + D 4V +az)) (o V@@ T1) -V +ax))

2a*

Q=

y(z) =0



1.81 problem 80

Internal problem ID [6371]

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/_y2_x2:0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

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

(&) = (— BesselJ <—;?;, Z;) ¢; — BesselY (—%, %)) x
e

c1 BesselJ (1,2°) + BesselY (1,2)

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 93

-

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

~—

y(z) =

y(z) —
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1.82 problem 81

Internal problem ID [6372]

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]

Y —2y=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

-

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

| —

y() =0
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 8

‘ DSolve[{y' [x]==2%Sqrt [y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = 2*
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1.83 problem 82

Internal problem ID [6373]

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—24e 3+ 24 =0

v/ Solution by Maple
Time used: 0.0 (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), singséﬁ=a11)

N\

2(t) = (—efer —4e ¥ + 1267 + ) e

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 32

N
LDSolve [z'' [t]+3*z' [t]+2*z[t]==24* (Exp[-3*t]-Exp[-4*t]) ,z[t],t, IncludeSingularSolthions -> Tru

z(t) 5 e (-4 +e(12+ € (e’ + 1))



1.84 problem 83

Internal problem ID [6374]

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—=42=0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

94

[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: 0.174 (sec). Leaf size: 28

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

y(x) — cos(x +¢1)
y(z) =
y(z) =

(z)

y(x —>Interval[{ 1,1}]
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1.85 problem 84

Internal problem ID [6375]

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 [_Riccatil

y/_$2_y2+1=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 140

Ldsolve(diff(y(x),x)=x“2+y(x)‘2—1,y(x), singsol=all) J

2c; WhittakerW (1 + £, 1, iz?)
y(z) =
(01 WhittakerW (Z’ 1 w:2) + WhittakerM (717 D mQ))
(2clm i — c11 — ¢1) WhittakerW (£, 1,42?) + (3 + 1) WhlttakerM (1+ %, 31,i2%) + (2i2® — i — 1) Whit
2z (c; WhittakerW (%, 1,iz2) + WhittakerM (£, 1, 122))

v/ Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 153

LDSolve [y' [x]==x"2+y[x]~2-1,y[x],x,IncludeSingularSolutions -> True] J
y(z) |
. i(z ParabolicCylinderD (—1 — %, (=14 i)z) + (1 + ¢) ParabolicCylinderD (3 — %, (=1 + i)z) — c1z Pa
ParabolicCylinderD (—1 — %, (=1 +4)z) + ¢, Para

— i

(2) = (1+ ) ParabolicCylinderD (3 + £, (1 + i)z)
T .
Y ParabolicCylinderD (—1 + £, (1 +14)z)
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1.86 problem 85

Internal problem ID [6376]

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 [_Bernoulli]

Y —2y(zyy—1)=0

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

‘dsolve([diff(y(x),x)= 2xy (x) * (x*sqrt(y(x)) - 1),y(0) = 1],y(x), singsol=all)

y(z) = (z + 1)2

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [{y' [x]==2*y [x]*(x*sqrt [y [x]-1]) ,{y[0]==1}},y[x] ,x,IncludeSingularSolut ionsJ -> True]

{3
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1.87 problem 86

Internal problem ID [6377]

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_sy

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 88

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

y(z) = RootOf | _ 722

2cq 2c1

2 2
\e244 (2¢94+_ Z4+21 Je2+4 (2e0+  Z+21
RootOf <m2 (tanh( 4 ( 2= n(m))> C%+4ta,nh( a ( 2l n(z))> —C§—4e—z—4))

— €

—14+ Zcg | x

v/ Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 77

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

. ( 2y(a) )
) ci arctan 14_0 >
y@) _ ayl@) 1) _ —Z = —log(x) + ¢z, y(x)

V—4—c,?
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1.88 problem 87

Internal problem ID [6378]

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: 0.0 (sec). Leaf size: 17

-

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

—/

y(z) = ce” 2 sin (@)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

‘ DSolve[{y'' [x]+y' [x]+y[x]==0,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True] J

y(z) = cre”"%sin (g)
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1.89 problem 88

Internal problem ID [6379]

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: 0.015 (sec). Leaf size: 29

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

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

‘ DSolve[{y'' [x]+y' [x]+y[x]==0,{y' [0]==0}},y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = cre™/? (sin (@) + /3 cos <@>)
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1.90 problem 88

Internal problem ID [6380]

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

[¥'(0) = 0,y(0) = 1]

v/ Solution by Maple
Time used: 0.015 (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=; D)

e 3 sin ( V32 cos (32
() a0 ()

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 47

‘ DSolve[{y'' [x]+y' [x]+y[x]1==0,{y' [0]==0,y[0]==1}},y[x],x,IncludeSingularSolutions k> Truel

y(z) — %e‘x/Z (\/gsin <@> + 3 cos (@))
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1.91 problem 89

Internal problem ID [6381]

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, _nonlinear], [_2nd_order, _reducible, _mu

y' —yy —22=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 227

~—

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

4cy WhittakerW (“1‘[ +1,1 i 2)
x (02 WhittakerW <w%[, i 2””2) + WhittakerM (“18\/5 , ;11, “/29”2))
(—2i\/§ cx? +iv2ci00 + 202) WhittakerW <’cl‘[ i, g g”2> + (—iclx/_ 6) WhittakerM (wl‘[ +1
(c2 WhittakerW (f 1 “2) + WhittakerM

y(z) =

_|_

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 163

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

y(z) = V2
2v/2 ( v/2z ParabolicCylinderD (i (—v2e1 —2), z{ﬁz) + 4 ParabolicCylinderD (i (2= V2a), iv2x

ParabolicCylinderD (}1 (—v2¢; — 2) ,z{ﬁx) + ¢, ParabolicCylinderD (
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1.92 problem 90

Internal problem ID [6382]

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 [_Riccatil

y/_yQ_x_x2=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 280

Ldsolve (diff (y(x),x)-y(x)~2-x-x"2=0,y(x), singsol=all) J

y(z) =
. . 2
(48¢1 2% + 4cyx? + 48¢1 71 + 4eyw + 12¢14 + ¢;) hypergeom (L—I -1, 1%], %)

3 z(2a:+1)2

3 . . 2
24 ((20193 + c1) hypergeom ([% -1, 3 ) + hypergeom ([}1 ], [3], %=t ))
z(2z+1)
(24iz + 6x + 12i + 3) hypergeom ( 2 L 3 . )

24 <(2clx + ¢1) hypergeom <[— — 4], 1(2”1 ) + hypergeom ([i — 41,141, i(2:c:—1)2>>
)

(—48¢y 121 — 48¢ i — 12¢1i + 48¢; ) hypergeom <L§1 - =131, (2"”—“) + (—24ix — 127) hypergeom |

4

I,
24 ((2c1x + ¢1) hypergeom ([% - 41,181, M) + hypergeom ([i -+],13], i
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v/ Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 233

kDSolve [y' [x]-y[x]~2-x-x~2==0,y[x],x,IncludeSingularSolutions -> True] J

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

(ParabothyhnderD (

(14 i) ParabolicCylinderD (3 + £, (1 + i)z + (3 + %))

%
y() ParabolicCylinderD (—3 + £, (1 +é)z + (3 + %))

l\DID—‘
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2.1 problem 1

Internal problem ID [6383]

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' —yr—yr—z=0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 55

e

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

~—

y(@) =e " (z+2) e + (ierf <—Z\/§(32U+2)> VTV2(z+2)e™ 2 4 2ew<wz+2)> e —1

v/ Solution by Mathematica
Time used: 1.95 (sec). Leaf size: 104

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

y(z) = V2e*(z +2) < /1 ’ %eK[l]K[l] <\/§ — 2 DawsonF (%) (K[1] + 2)) dK[1]

+ cl> - <0267+x+2 +z+ 1) (\/ﬁ(x + 2) DawsonF (%) - 1)
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2.2 problem 2

Internal problem ID [6384]

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]]

' —yrx—yr—2x=0

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

e

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

~—

y(@) =e " (z+2) e + (ierf <—Z\/§(32U+2)> VTV2(z+2)e™ 2 4 2ew<wz+2)> ¢ —2

v/ Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 122

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

K[1] 42
T) (K[1] + 2)) dK[1]

_ %ﬁ@erﬁ<x + 2) + cl)

V2
—-2(z+1) (\/ﬁ(ac + 2) DawsonF (a:_\—/|—§2> _ 1> 4 c2e§+z+2

y(z) = V2e % (z +2) ( /1 ’ KM K[1] (\/5 — 2 DawsonF (
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2.3 problem 3

Internal problem ID [6385]

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]]

v —yz—yr—3x=0

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

e

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

~—

y(@) =e " (z+2) e + (ierf <—Z\/§(32U+2)> VTV2(z+2)e™ 2 4 2ew<wz+2)> ¢ —3

v/ Solution by Mathematica
Time used: 0.638 (sec). Leaf size: 125

‘ DSolvel[y'' [x]-x*y' [x]-x*y[x]-3*x==0,y[x],x,IncludeSingularSolutions -> True] ‘

K[1] +2
T) (K[1] + 2)) dK[1]

1 z+2
— §ﬁ02erﬁ< 7 ) —|—cl)

y(z) = V2e % (z +2) < /1 ’ geK[l]K[l] <\/§ — 2 DawsonF (

2 22
—3(z+1) (ﬁ(x + 2) DawsonF (%) — 1) + cpez ToF2
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2.4 problem 4

Internal problem ID [6386]

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 —yr—yr—2*—2=0

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

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

y(z) =e"(z+2)ca + (z erf <—Z\/§ (; + 2)> VTV2(@+2) e 2+ 2ew(wz+2)) o —

v/ Solution by Mathematica
Time used: 0.921 (sec). Leaf size: 72

( hY

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

N\ J

T+ 2

y(z) = %e‘x <—\/ﬂcz(x + 2)erﬁ( 7

) — 26z 4 2v2¢;(z + 2) + 2026§(x+2)2)
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2.5 problem 5

Internal problem ID [6387]

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]]

v —yr—yr—2>+2=0

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

Ldsolve(diff (y(x) ,x$2) -x*diff (y(x) ,x)-x*y(x)-x~3+2=0,y(x), singsol=all) J
) 2 2 z(z+2
y(z)=e"(z+2)c2+ (ierf <Z\/_(++)> ﬁ\/ﬁ(m—FQ) e * 24 2e = )) c1—224+2x—2

v/ Solution by Mathematica
Time used: 2.335 (sec). Leaf size: 78

( hY

DSolvely'' [x]-x*y' [x]-x*y[x]-x~3+2==0,y[x],x,IncludeSingularSolutions -> True] ‘

N\ J

T+ 2
V2

yie) = %e_x (_‘/%CQ(”” + 2)erﬁ< ) —2¢"((z —2)z+2) +2v2c1(z+2) + 2C2eé(w+2)2)
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2.6 problem 6

Internal problem ID [6388]

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]]

vV —yr—yr—2t—6=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 67

Ldsolve(diff (y(x) ,x$2) -x*diff (y(x) ,x)-x*y(x)-x~4-6=0,y(x), singsol=all) J

y(z) =e(x+2)co + (z erf <7A/_2(++2)> VTV2(x +2) e 2

z(z+2)

+2e” 2 )cl—x3+3x2—6x

v/ Solution by Mathematica
Time used: 3.34 (sec). Leaf size: 79

LDSolve [y'' [x]-x*y' [x]-x*y[x]-x"4-6==0,y[x],x,IncludeSingularSolutions -> Truel J

1 2 1 2
y(z) = §e_x (—\/27r02(x+2)erﬁ(%> —2e"z((x—3)z+6)+2v2¢; (z+2) +2cpe2@H? )
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2.7 problem 7

Internal problem ID [6389]

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]]

v —yr—yr—2°+24=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 73

e

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

~—

y(z) =e"(r+2)co + (z erf (—zﬁ(g + 2)> VTV2 (@ +2) e 2+ 2ew(zz+2)> o

—x* + 4% — 1227 + 122 + 12
v/ Solution by Mathematica
Time used: 1.378 (sec). Leaf size: 86

e

LDSolve [y'' [x]-x*xy' [x]-x*y[x]-x"5+24==0,y[x],x,IncludeSingularSolutions -> Truel J

T+ 2

y(z) — %e_”” (—\/E@(x + 2)erﬁ( 7

) +e%(24 — 2z(z((x — 4)z + 12) — 12))

+2v2¢;(z +2) + 26265(“”'2)2)
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2.8 problem 8

Internal problem ID [6390]

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' —yr—yr—z=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 55

e

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

~—

y(@) =e " (z+2) e + (ierf <—Z\/§(32U+2)> VTV2(z+2)e™ 2 4 2ew<wz+2)> e —1

v/ Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 104

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

y(z) = V2e*(z +2) < /1 ’ %eK[l]K[l] <\/§ — 2 DawsonF (%) (K[1] + 2)) dK[1]

+ cl> - <0267+x+2 +z+ 1) (\/ﬁ(x + 2) DawsonF (%) - 1)
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2.9 problem 9

Internal problem ID [6391]

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]]

v —yr—yxr—2°=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

e

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

~—

y(z)=e"(z+2)cs + (z’erf (7’\/_2(++2)> VTV2 (@ +2) e 2+ 2ew(zz+2)> c+1—zx

v/ Solution by Mathematica
Time used: 1.778 (sec). Leaf size: 140

-

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

N\

y(r) — e (x/ﬁ(x +2) /1 ’ %eK[”K[l]2 (\/5 — 2 DawsonF (%) (K[1] + 2)) dK[1]

+ e ($2 + 4+ 1) + \/501(1! + 2) + 02eé(x+2)2)

2 2
—V2(z +2) (acz + ez T2 4 4 1) DawsonF (%)
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2.10 problem 10

Internal problem ID [6392]

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]]

v —yr—yx—2°=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 243

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

2
z 2 . z(x z(z
<e7( 2 (z+2) <f (z\/%\/i(x +2)e 2erf <—“/§(2””+2)> +92e"%” 2+4)> 252 m3dx> — 2ierf (—‘/5(2”1)) 7(

y(z) =e"(x+2)c + (ierf (_z\/i(x + 2)> VTV2 (@ +2) e 2 4 2emz+2)> c

_|_
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v/ Solution by Mathematica
Time used: 2.878 (sec). Leaf size: 237

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

y( )_> ;6 2(z+2)2(\/—($

+2) <2e’”5+z+2 /1 ’ %eK[”K[l]?’ (\/ﬁ — 2 DawsonF <%> (K[1] + 2)) dK[1]

~ Vas(a + o+ D rti( 7))

— 2¢@+(@+2) (\/_ <\f 2(z + 2) DawsonF ( \;“i )) (x +1

)
+ v/2€%cy(z + 2) DawsonF ( ))
)

CL‘2
+267+$+2(ezx(w2+z+2) +V2¢ (x4 2) + ¢ ez(m”)
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2.11 problem 11

Internal problem ID [6393]

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]]

' —azy —bry—cx =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 83

e

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

~—

2a3’2"  2a3

¥ o1 (a2x+2b)2) c

. 2 1 (a®z +2b)°
y(z) = e« KummerM (— b M) 2

20372 243 “Th

+ e_%z KummerU ( b

v/ Solution by Mathematica
Time used: 2.512 (sec). Leaf size: 565

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

y(x)
4 bK[]

b za®+2b a*ce o

) e e e re—r

— e_%z HermiteH (
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2.12 problem 12

Internal problem ID [6394]

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 —bry—cx®=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 88

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

203’2 243

B 1 (a®z+ 2b)2> . 4 Cbr+a)

. 2 1 (a®z +2b)°
y(x) = e« KummerM (— b M) 2

bz
+ e« KummerU <_ﬁ’ 2’ 243 =

v/ Solution by Mathematica
Time used: 1.963 (sec). Leaf size: 569

LDSolve [y'' [x]-a*x*xy' [x]-b*x*y[x]-c*x"2==0,y[x],x,IncludeSingularSolutions -> Truep

y()
4 bKO]

b za®+ 2b a*ce e«

a3’ \/ﬁa’3/2 ) /1 b2 (ﬁHermiteH (3_:23 _ 1, K\[/1]52237;2b> HypergeometriC1F1 <_%7%

— e‘bf HermiteH (
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2.13 problem 13

Internal problem ID [6395]

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 —bry —2c=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 522

Ldsolve(diff (y(x),x$2) -a*x*diff (y (x) ,x)-b*x*y(x)-c*xx"3=0,y(x), singsol=all) J

y(z)
B 1 (a2z+ 2b)°

_be B 1 (a2z+ 2b)°
=e¢e « KummerM <_2_a3’§’ 53 — |

) Co + e_%c KummerU (-F, 5, 243

a z+2b
2a3

(a2m+2b) 23 KummerU (—bs %

2a'c| | [

2 2
2 2 2
b2 1 (a m+2b) 3 19 2a3_p2 1 (a m+2b) b 1 (a a:+2b)
KummerM<—2a3,2,2a3 (a3—b2) KummerU CPERREE L —2KummerU | —- 3’2" 243 Kummer

_|_

v/ Solution by Mathematica
Time used: 1.053 (sec). Leaf size: 569

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

y(x)
b b2 xa®+2b atee”s”
— e o« | HermiteH (—3, 372 > / 2 2
a®’ \/2a3/ 1 B2 <\/§ HermiteH (% -1, K\[/l]ézajrfb) HypergeometriclF'1 (—b—3 %
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2.14 problem 14

Internal problem ID [6396]

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/_yx_xzo

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

~—

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

o 1 o 1
y(z) = e2 AiryAi <£_l + m) cz + ez AiryBi (Z + x) c—1

v/ Solution by Mathematica
Time used: 6.656 (sec). Leaf size: 99

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

y(z) — e/ (AiryAi (x i) / —“r AiryBi (K[1]+}l) K[1]dK[1]

+ AiryBi (x + 1) / e” 2[2]7rA1ryA1 (K [2] + 1) K[2|dK[2] + ¢; AiryAi (x + 1)

4
o 1
+ co AiryBi (x + Zl))
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2.15 problem 15

Internal problem ID [6397]

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]]

y//_y/_yx_x2:0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

e

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

~—

o 1 o 1
y(z) = ez AiryAi <Z + :1:> ¢y + e2 AiryBi <Z + m) c

+ ez (— </ z? AiryBi <%1 + x> e_gdx> AiryAi <:11 + x>

v Solution by Mathematica

Time used: 4.768 (sec). Leaf size: 103

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

y(z) — e/? <AiryAi (a: + i) / —e‘ywAiryBi (K[l] + }1) K[1)2dK]1]
1

+ AiryBi (x + i) / e AiryAi (K[Z] + i) K[2]?dK[2]
1

+ c; AiryAi (ﬂv + i) + co AiryBi (w + i))
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2.16 problem 16

Internal problem ID [6398]

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]]

y”—y’—yw—xz—l:O

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

e

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

~—

o 1 o 1
y(z) = ez AiryAi (Z + x) ¢y +e2 AiryBi (Z + x) cL—

v/ Solution by Mathematica

Time used: 2.036 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"2-1==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e*/? (AiryAi (x + i) /1 ’ —e~ "% AiryBi (K[l] + 711) (K[1)>+1)dK][1]

+ AiryBi (J: + i) / e AiryAi (K[Q] + %) (K[2]> +1) dK[2]
1

+ c; AiryAi (at + i) + co AiryBi (x + i))
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2.17 problem 16

Internal problem ID [6399]

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]]

y”—y’—yw—xz—l:O

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

e

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

~—

o 1 o 1
y(z) = ez AiryAi (Z + x) ¢y +e2 AiryBi (Z + x) cL—

v/ Solution by Mathematica
Time used: 0.498 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"2-1==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e*/? (AiryAi (x + i) /1 ’ —e~ "% AiryBi (K[l] + 711) (K[1)>+1)dK][1]

+ AiryBi (J: + i) / e AiryAi (K[Q] + %) (K[2]> +1) dK[2]
1

+ c; AiryAi (at + i) + co AiryBi (x + i))
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2.18 problem 17

Internal problem ID [6400]

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]]

' -2 —yr—2>-2=0

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

e

tdsolve(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) ca + €* AiryBi(z + 1) ¢; — x

v Solution by Mathematica
Time used: 2.801 (sec). Leaf size: 87

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

y(z) — €* (AiryAi(w +1) /-’v —e XMz AiryBi(K (1] + 1) (K[1] + 2) dK[1]
+ AiryBi(z + 1) / " Kl AiryAi(K[2] + 1) (K[2]* + 2) dK[2] + ¢; AiryAi(z + 1)

+ co AiryBi(z + 1))
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2.19 problem 18

Internal problem ID [6401]

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]]

' — 4y —yr—2°—4=0

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

e

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

~—

y(x) = e* AiryAi(z +4) c; + e AiryBi(z + 4) ¢c; — =

v/ Solution by Mathematica
Time used: 2.977 (sec). Leaf size: 89

-

DSolvely'' [x]-4*y' [x]-x*y[x]-x"2-4==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — e** (AiryAi(m + 4) /1 " Kl AiryBi(K[1] +4) (K[1]* + 4) dK 1]

x

+ AiryBi(z + 4) / e *KPlr AiryAi(K[2] + 4) (K[2) +4) dK[2] + ¢; AiryAi(z + 4)

1
+ ¢o AiryBi(z + 4))
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2.20 problem 19

Internal problem ID [6402]

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'—yw—:c3+1=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 75

e

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

~—

o 1 o 1
y(z) = ez AiryAi (Z + x) co +e2 AiryBi (Z + :c) a1

+Te? <— (/ (CL‘3 — 1) AiryBi (i + :v) e_gdx) AiryAi (i + x)

+ (/ (gp3 — 1) AiryAi (i + x) e_3d5r> AiryBi <%1 + x>)
v/ Solution by Mathematica

Time used: 1.781 (sec). Leaf size: 107

‘ DSolvel[y'' [x]-y' [x]-x*y[x]-x"3+1==0,y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) — /2 (AiryAi (az + i) /1 ’ —e~ "% 1 AiryBi (K[l] + i) (K[1)> —1)dK[1]
/ "™ AiryAi (K[2] + i) (K[2P — 1) dK[2]

4) )1
s 1 e 1
+ c1 AiryAi (a: + Z) + co AiryBi (x + Zl))

+ AiryBi <a: + 1)
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2.21 problem 20

Internal problem ID [6403]

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' =2 —yr—2* -2 =0

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

e

tdsolve(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) ¢y + e AiryBi (z + 1) ¢; — 2> —x + 4

v/ Solution by Mathematica
Time used: 4.164 (sec). Leaf size: 91

e hY

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

N\ J

y(z) = €” (AiryAi(x +1) /1 ’ —e KWz AiryBi(K[1] + 1) K[12(K[1] 4+ 1)dK 1]

+ AiryBi(z + 1) / " oKl AiryAi(K[2] + DK [2]*(K[2] + 1)dK 2]

+ ¢1 AiryAi(z + 1) + 2 AiryBi(z + 1))
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2.22 problem 21

Internal problem ID [6404]

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'—yw—:c3+2=0

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

e

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

~—

. 1 z 1
y(z) = ez AiryAi (Z + x) o + e2 AiryBi (Z + :v) ¢ — 2242

v/ Solution by Mathematica
Time used: 1.757 (sec). Leaf size: 107

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

y(z) — /2 (AiryAi (az + i) /1 ’ —e~ "% 1 AiryBi (K[l] + i) (K[1)> —2)dK[1]
+ AiryBi (a: + }l) / ’ e 1 AiryAi (K[z] + i) (K[2]> —2) dK[2]

1
+ c; AiryAi (at + i) + co AiryBi (x + i))



e

t
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2.23 problem 22

Internal problem ID [6405]

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]]

' -2 —yr—2°+2=0

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

~—

dsolve(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) c; — 2> + 4

v/ Solution by Mathematica
Time used: 1.147 (sec). Leaf size: 87

-

N\

DSolvely'' [x]-2*y' [x]-x*y[x]-x~3+2==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = €” (AiryAi(x +1) /1 ’ —e ¥Mr AiryBi(K[1] + 1) (K[1]® — 2) dK[1]

+ AiryBi(z + 1) / e XBr AiryAi(K[2] + 1) (K[2]® — 2) dK[2] + ¢; AiryAi(z + 1)
1

+ ¢o AiryBi(z + 1))
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2.24 problem 23

Internal problem ID [6406]

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 —dy —yr—2°+2=0

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

e

tdsolve(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 + &> AiryBi (z +4) ¢c; — 2° + 8

v/ Solution by Mathematica
Time used: 1.209 (sec). Leaf size: 89

-

DSolvely'' [x]-4*y' [x]-x*y[x]-x"3+2==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — e** (AiryAi(m + 4) /1 " Kl AiryBi(K[1] + 4) (K[1]* — 2) dK 1]

T

+ AiryBi(z + 4) / e *KPlr AiryAi(K[2] + 4) (K[2]® — 2) dK[2] + ¢; AiryAi(z + 4)

1
+ ¢o AiryBi(z + 4))
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2.25 problem 24

Internal problem ID [6407]

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 —yr—2°+2=0

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

e

tdsolve(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 + ) ¢y + €3 AiryBi (9 + z) ¢; — 2% + 12

v/ Solution by Mathematica
Time used: 3.215 (sec). Leaf size: 89

-

DSolvely'' [x]-6%y' [x]-x*y[x]-x~3+2==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — ¥ (AiryAi(m +9) /1 C el AiryBi(K[1] +9) (K[1]®* — 2) dK 1]

T

+ AiryBi(z + 9) / e *KPlr AiryAi(K[2] +9) (K[2]* — 2) dK[2] + ¢; AiryAi(z + 9)

1

+ c2 AiryBi(z + 9))
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2.26 problem 25

Internal problem ID [6408]

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 —yr—2°+2=0

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

e

tdsolve(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; + e*® AiryBi (16 + z) ¢; — 2° + 16

v/ Solution by Mathematica
Time used: 3.178 (sec). Leaf size: 89

-

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

N\

y(z) — e (AiryAi(x + 16) /1 ’ —e KW AiryBi(K[1] + 16) (K[1]® — 2) dK[1]
+ AiryBi(z + 16) / " emanl 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 [6409]

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'—yw—m4+3=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

e

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

~—

z 1 o 1
y(x) = ez AiryAi (Z '+ :c) co + e2 AiryBi (4—1 + x> ci—2°+3x—6

v/ Solution by Mathematica
Time used: 1.792 (sec). Leaf size: 107

‘ DSolvely'' [x]-y' [x]-x*y[x]-x"4+3==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — /2 (AiryAi (az + i) /1 ’ —e~ "% 1 AiryBi (K[l] + i) (K[1]* - 3) dK[1]
+ AiryBi (a: + i) / " AiryAi (K[2] + i) (K[2]* — 3) dK[2]

1
+ c; AiryAi (at + i) + co AiryBi (x + i))
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2.28 problem 27

Internal problem ID [6410)]

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]]

y"—y'—yw—x3=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 71

e

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

~—

o 1 o 1
y(z) = ez AiryAi <Z + :1:> ¢y + e2 AiryBi <Z + m) c

+ ez (— </ x> AiryBi <%1 + x> e_gdx> AiryAi <:11 + x>

v Solution by Mathematica

Time used: 5.055 (sec). Leaf size: 103

‘ DSolvel[y'' [x]-y' [x]-x*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e/? <AiryAi (a: + i) / —e‘ywAiryBi (K[l] + }1) K[13dK[1]
1

+ AiryBi (x + i) / e AiryAi (K[Z] + i) K[2]?dK[2]
1

+ c; AiryAi (ﬂv + i) + co AiryBi (w + i))
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2.29 problem 28

Internal problem ID [6411]

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]]

v —yr—2*+2=0

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

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

y(z) = AiryAi (z) ¢, + AiryBi (z) ¢; — 2

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 141

e hY

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

N\ J

2
+ 0F1(;§§ 9> (leFz( ;
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2.30 problem 29

Internal problem ID [6412]

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—2%4+64=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 143

kdsolve (diff (y(x),x$2) -x*y(x)-x"6+64=0,y(x), singsol=all) J

y(z) = AiryAi (z) c2 + AiryBi(z) ¢

3

16257 (AiryBi(z)33 —38 AiryAi(z)) hypergeom ( [Z],[2,10],2>
(— (AimBie) i 2(1 ) bypergeom (13,13, 1.5 ) +x71"(§)2 <3% AiryBi (z) 4 35 AiryAi (x)) hype:
v Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 142
LDSolve [y'' [x]-x*y[x]-x"6+64==0,y[x],x,IncludeSingularSolutions -> True] J

2
3
2 245 ¢ 1 8 4 11 x
Fl-2.2 o2 (2.2 2.2 ) 8 2D IS
+ 0 1(,3,9><3$12(3,3,3a9) 83512(3,3,3:9))

+ ¢; AiryAi(z) + co AiryBi(z)
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2.31 problem 30

Internal problem ID [6413]

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]]

y' —yr—x=0

v Solution by Maple
Time used: 0.016 (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: 0.015 (sec). Leaf size: 28

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

y(x) = 7 AiryAiPrime(x) AiryBi(x) + co AiryBi(z) 4+ AiryAi(z)(—7 AiryBiPrime(z) + ¢;)
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2.32 problem 31

Internal problem ID [6414]

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]]

v —yr—2°=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

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

y(z) = AiryAi(z) co + AiryBi(z) ¢; — z

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 30

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

y(x) = 7z AiryAiPrime(z) AiryBi(x) 4 c2 AiryBi(z) + AiryAi(z) (—mz AiryBiPrime(z) +¢;)
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2.33 problem 32

Internal problem ID [6415]

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]]

v —yr—2°=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 81

Ldsolve(diff(y(x),x$2)—x*y(x)—x*3=o,y(x), singsol=all)

y(z) = AiryAi (z) c2 + AiryBi(z) ¢
(_ 5 (AiryBi(z)3%‘ —3?55 AiryAi(z)) hypergeom ( [%] [

1,5

wIN
Wl

5 2297 + zhypergeom ([g} ,[3, 8] ,%) F(%)z (3é AiryBi (-

10T (2)
v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 88

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

)

L W~

OQDI.OO
©| 8,
~__
~

Wl ot

1 4 g3 4 27 23 2 23
y(w) - 2_09”5 (50F1 (,gag) 1By <§a§a§a§) —40F (,§a§> 1F2<

+ c1 AiryAi(x) + c2 AiryBi(z)



2.34 problem 33

Internal problem ID [6416]

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—2b —234+42=0

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

140

e

tdsolve(diff(y(x),x$2)—x*y(x)—x‘6-x‘3+42=0,y(x), singsol=all)

~—

y(z) = AiryAi (z) ¢, + AiryBi () ¢; — 2° — 2122

v/ Solution by Mathematica
Time used: 0.538 (sec). Leaf size: 190

-

DSolvely'' [x]-x*y[x]-x"6-x"3+42==0,y[x],x,IncludeSingularSolutions -> True]

N\

4 73 4 2 7 28 124 23
— 22 (100F ;o= | (T2 1R =55, 5% | = 1176 1 Fy( =3 =, =5
y(x)—>280x( 01(7379)(1"12(3)37379) 12<373a379>
72 10 3 2 28 54 8
425 By =2, = = 7 2T (g3 (2.2 0.
+$12(3,373,9))+ 01(73a9)< x12<3,3,3
2 45 28 8 4 11 23 o o
+ 840 Fy (5, 33 3) — 5x° 1 Fy (5’ 337 §)>> + ¢1 AiryAi(z) + co AiryBi(z)
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2.35 problem 34

Internal problem ID [6417]

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"—yw2—x2=0

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

Ldsolve(diff (y(x) ,x$2) -x~2%y (x)-x~2=0,y(x), singsol=all) J

2

1 2
x_> ¢o + v/z BesselK (é_l’ %) c1—1

1
y(z) = v/z Bessell <4_1’ 5

v/ Solution by Mathematica
Time used: 2.957 (sec). Leaf size: 213

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

y(z)

K[1]? ParabolicCyli
— ParabolicCylinderD (—%,\/ﬁx) ( [1]? ParabolicCylir

/1 V2 (HermiteH (—2, K[1]) (i HermiteH (3, iK[1]) + 2 HermiteH

+ Cl>

/”” K [2]? ParabolicC
1 V2 (HermiteH (—1,iK[2]) HermiteH (3}, K[2]) + HermiteH (.

+ CQ)

1
+ParabolicCylinderD (—E,z\/ﬁx) (
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2.36 problem 35

Internal problem ID [6418]

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"—yw2—x3=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

Ldsolve(diff (y(x) ,x$2) -x~2%y (x)-x~3=0,y(x), singsol=all) J

2

1 2
x_) ¢2 + vz BesselK (é_l’ %) c1—x

1
y(z) = v/ Bessell (é_l’ 5

v/ Solution by Mathematica
Time used: 2.729 (sec). Leaf size: 213

‘ DSolvely'' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> True]

y(z)

K[1]3 ParabolicCyli
— ParabolicCylinderD (—%,\/ﬁx) ( [1]? ParabolicCylir

/1 V2 (HermiteH (—2, K[1]) (i HermiteH (3, iK[1]) + 2 HermiteH

+ Cl>

/”” K [2]? ParabolicC
1 V2 (HermiteH (—1,iK[2]) HermiteH (3}, K[2]) + HermiteH (.

+ CQ)

1
+ParabolicCylinderD (—E,z\/ﬁx) (
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2.37 problem 36

Internal problem ID [6419]

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"—yw2—x4=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 120

Ldsolve(diff (y(x) ,x$2) -x~2%y (x) -x~4=0,y(x), singsol=all) J

1 z? 1 z?
y(z) = v/z Bessell 1o )¢ + +/z BesselK 194

T2 (WF(%)thpergeom ([%] , [1‘79, g] ,%) V2 z Bessell (i, ””2—2) + ZF(%)zhypergeom <[%] , [%,

N ot

]

&%

12T (3)
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v/ Solution by Mathematica
Time used: 2.783 (sec). Leaf size: 213

LDSolve [y'' [x]-x~2*y[x]-x"4==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z)
K|[1]* ParabolicCyli
— ParabolicCylinderD <—%,\/§x) < [1] ParabolicCylir

/1 V2 (HermiteH (—1, K[1]) (: HermiteH (3, iK[1]) 4+ 2 HermiteH

+ 01>

/ e K [2]* ParabolicC
1 V2 (HermiteH (—1,:K[2]) HermiteH (3, K[2]) + HermiteH (.

+ Cz)

+ParabolicCylinderD (—%,zﬁx) (
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2.38 problem 37

Internal problem ID [6420]

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//_yx2_x4+2:0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

Ldsolve(diff(y(x),x$2)—x*2*y(x)—x*4+2=o,y(x), singsol=all) J

1 22 1 2? )
y(z) = v/z Bessell 19 )¢ + +/z BesselK g )aTe

v/ Solution by Mathematica
Time used: 3.427 (sec). Leaf size: 217

‘ DSolvely'' [x]-x"2*y[x]-x"4+2==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — ParabolicCylinderD (—%, \/ix) ( /
1

(K[1]* — 2) ParabolicCylinderD (—1,iv2K][1))
V2 (HermiteH (—3,iK[1]) HermiteH (1, K[1]) + HermiteH (—3, K[1]) (— HermiteH (1, :K[1]) — 21

+ Cl>

/m (K[2]* — 2) Parabol
1 V2 (HermiteH (—1,:K[2]) HermiteH (3, K[2]) + HermiteH (.

+ C2>

+ParabolicCylinderD <—%,Z\/§CL‘) (
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2.39 problem 38

Internal problem ID [6421]

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' —2uyx? —z*+1=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

Ldsolve(diff (y(x) ,x$2) -2%x~ 2%y (x) -x~4+1=0,y(x), singsol=all) J

1 V22x?
\/__x> ¢s + vz BesselK (Z’ 5 c1— 5

2 2
y(z) = v/z Bessell (Z’ 5 1 ﬁ_x) L

v/ Solution by Mathematica
Time used: 1.79 (sec). Leaf size: 288

( hY

DSolvely'' [x]-2*x"2xy[x]-x"4+1==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z)

— ParabolicCylinderD (——, 23/4x) /
2 1 §23/4 HermiteH (—%, \4/§K[1]> HermiteH (%,z@K[l]) + Paral
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2.40 problem 39

Internal problem ID [6422]

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//_ny_x3:0

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

kdsolve (diff (y(x),x$2)-x"3*y(x)-x"3=0,y(x), singsol=all) J

5
2x2

1 1 223
y(l‘) = \/5 Bessell <5, _> co + \/5 BesselK (g, :L'2> o —1

) 5

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 217

DSolvely'' [x]-x"3*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z)
v/—1Gamma () (54/5:05 Gamma (&) oF} (; 3 %) Bessell (%, 2”5/2> + 5 52/ (z5/2)2/5 Bessell (—%, 2292

5
25V 2%/2Root [25#1° + 1&, 5]

c1y/r Gamma (%) Bessell (—%, 2“;/2) 1 6 1 9245/2
+ 7 + 1/ —ECQﬁGamma (5) Bessell (5’ : )

_>
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2.41 problem 40

Internal problem ID [6423]

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//_ny_x4:0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

kdsolve (diff (y(x),x$2)-x"3*y(x)-x"4=0,y(x), singsol=all) J

1 223 1 223
y(z) = v/z Bessell <g, %) ¢ + v/z BesselK <3, %) c1—7T

v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 109

DSolvely'' [x]-x"3*y[x]-x"4==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

\/2 (1 + v/5)mc1/z Bessell (—%, #)

59/20 Gamma (%)

5/
Gamma () ((x5/2)4/5 + %) Bessell (%, 2”“;/2)

+ 54/53/2 -z

y(z) =
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2.42 problem 41

Internal problem ID [6424]

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"—y'wz—yxz—x2=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 55

e

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

~—

2

2 1 33\ 2 1 3ig| =(=*+3)
y(z) = HeunT | 33,3,233, 3 e “cy + HeunT | 33,-3,2335, —— |e” 3 ¢ —1

3

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

e B

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

Not solved
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2.43 problem 42

Internal problem ID [6425]

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'w3—yx3—x3=0

X Solution by Maple

-

dsolve(diff (y(x) ,x$2)-x"3*diff (y(x),x)-x"3*y(x)-x"3=0,y(x), singsol=all)

N\

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

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

1

Not solved
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2.44 problem 43

Internal problem ID [6426]

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' —yr—yr—z=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

e

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

~—

y(z) =e " (z+2)er + (erf (N—2(++2)> m(z+2)e "% — iﬁﬁe“?”) e —1

v/ Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 104

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

y(z) = V2e*(z +2) < /1 ’ %eK[l]K[l] <\/§ — 2 DawsonF (%) (K[1] + 2)) dK[1]

+ cl> - <0267+x+2 +z+ 1) (\/ﬁ(x + 2) DawsonF (%) - 1)
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2.45 problem 44

Internal problem ID [6427]

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”—y’xz—yx—x2=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

kdsolve (diff (y(x),x$2)-x"2*%diff (y(x),x)-x*y(x)-x"2=0,y(x), singsol=all) J

3

3 1 3 1 2®
y(z) = e s /T Bessell (6’ %) cs + €6 4/ BesselK (6’ %) ¢ — g

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 224

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

y(z) —
e% (12(933)5/6 Gamma (%) Gamma (%) Bessell (%, %_3) 1F1 (—%; —%; —”:;)—3) + /23%/3+/2325 Gamma (é
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2.46 problem 45

Internal problem ID [6428]

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”—y’x2—yx2—x3—x2=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 57

e

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

~—

2

2 1 38\ 2 1 33z =(=7+9)
y(x) = HeunT | 33,3,233, 3 e “cy + HeunT | 35,-3,233, — e 3 ¢ —=2x

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

e

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

Not solved



154

2.47 problem 46

Internal problem ID [6429]

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"—y'x2—yx3—x4—x2=0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 75

e

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

~—

2
3 1
y(:c) = e_%x2+w HeunT (2 3%, -3,-3 3%’ %) ¢

2
+ 3127 = HeunT (2 3%,3, -3 3%, —%) cL—z

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y'' [x]-x"2*y' [x]-x"3*y[x]-x"4-x"2==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

Not solved
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2.48 problem 47

Internal problem ID [6430]

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]]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 28

r

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

2 2 2
, :; ) co + = BesselK (5, :; ) c1—x
v Solution by Mathematica

Time used: 0.216 (sec). Leaf size: 138

| —

N
N

wl N

y(x) = x Bessell (

-

N
LDSolve [y'' [x]-1/x*y' [x]-x*y[x]-x"2-1/%x==0,y[x],x,IncludeSingularSolutions -> TrueJ]

1 5 13 215 28 1

y(z) = ZmoFl (; 3’ 5) (333 1F2 (g, 373 3) —-2:F (—5;
1

3

1 1 2 4 57 28
- §$0F1 <,§,§> ($31F2<§;§,§;§) +41F2<

+ ¢; AiryAiPrime(z) + ¢, AiryBiPrime(x)

)
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2.49 problem 48

Internal problem ID [6431]

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

r

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)

2 2
y(x) = sinh (%) 2 + cosh (%) c—z

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 34

| —

N
LDSolve [y'' [x]-1/x*y' [x]-x"2*y[x]-x"3-1/x==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

x? z?
y(x) — ¢; cosh <5> 4+ 7co sinh (5) —z
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2.50 problem 49
Internal problem ID [6432]

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]]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 28

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 2 2
, :; )@—l—xBesselK (3’ § )cl—x

Time used: 0.161 (sec). Leaf size: 316

N
N

ot N

y(x) = x Bessell (

v Solution by Mathematica

LDSolve [y'' [x]-1/x*y' [x]-x"3*y[x]-x"4-1/x==0,y[x] ,x,IncludeSingularSolutions -> szue]

y(z)
5(2:5/2)13/5 Gamma(%) Gamma(%) Bessell(%,z‘”sm) 1F5 (%;%,%;£>

%(z5/2)7/5 Gamma(%) Gamma(%) Bessell (—%, 23:/2) 1P|
5 _

Gamma ( 3) Gamma ( g)
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2.51 problem 50

Internal problem ID [6433]

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'x3—yac—x3—x2=0

X Solution by Maple

e hY

dsolve(diff (y(x) ,x$2)-x"3*diff (y(x),x)-x*y(x)-x"3-x72=0,y(x), singsol=all)

N\ J

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

N
LDSolve [y'' [x]-x"3*y' [x]-x*y[x]-x"3-x"2==0,y[x],x,IncludeSingularSolutions -> TrueJ]

Not solved
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2.52 problem 51

Internal problem ID [6434]

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'w3—yx2—x3=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 30

e

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

~—

)

ot
4

ety
74 1

> Ot

N[ =
N8

y(z) = £ KummerM ( ) ¢z + z KummerU (

5
’4)

N | =
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v/ Solution by Mathematica
Time used: 0.49 (sec). Leaf size: 274

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

y(2)
13 z* @ )
— HypergeometriclF1 | =, — — / 4
e ''H triclF1 (1 3 K[1]4) 3HYPergeometrich1<%,%,KE] )
ypergeometric D4 5HypergeometriC1F1<%,% K[41]4) 7
+c

4

N+

2

K2

1
+—z Hypergeometric1F'1 (
3 HypergeometriclF1 (%, 8 = > (2 Hypergeomet

+ (1 +14)cy



161

2.53 problem 52

Internal problem ID [6435]

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—yx3—x4—x3=0

X Solution by Maple

e hY

dsolve(diff (y(x),x$2)-x"3*diff (y(x),x)-x"3*y(x)-x"4-x"3=0,y(x), singsol=all)

N\ J

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

N
LDSolve [y'' [x]-x"3*y' [x]-x"3*y[x]-x"4-x"3==0,y[x],x,IncludeSingularSolutions -> TrJue]

Not solved
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2.54 problem 50

Internal problem ID [6436]

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]]

y/// _ y/x3 _ yx2 _ 1‘3 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

e

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

~—

x 1 3 4] 2°
y(z) = ) + ¢1 hypergeom <{51 , {5, 5} ,%>
+ cox hypergeom ([2} , F, Q] ,x—5> + c32? hypergeom (P} , F, z] ,x—s)
5 55|25 5 55|25

v/ Solution by Mathematica
Time used: 9.591 (sec). Leaf size: 2542

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

N\ J

Too large to display
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3.1 problem 1

Internal problem ID [6437]

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: 45

e

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

~—

<—§+ c22—4k)w (_%_ c22—4k)w
y(x) = cre + coe

v/ Solution by Mathematica
Time used: 8.448 (sec). Leaf size: 2542

‘ DSolvel[y''' [x]-x"3*y' [x]-x"2*y[x]-x"3==0,y[x],x,IncludeSingularSolutions -> True]‘

Too large to display
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3.2 problem 2

Internal problem ID [6438]

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]

1 1-12
W+ g
2 2
With initial conditions
fw(1) = —1]

v/ Solution by Maple
Time used: 0.687 (sec). Leaf size: 66

dsolve([diff (w(z),z) = -1/2 - sqrt(1/4 - 3*w(z)),w(1) = -1],w(z), singsol=all)

N\ J

w(z) = RootOf (~ir —In (1+V13) +1n (~1+ VI3) +2VB - 2y/1-12_Z+In(_2)
“In (—1 +/1- 12_2) +1n (1 +/1- 12_2) + 62— 6)

v/ Solution by Mathematica
Time used: 12.334 (sec). Leaf size: 105

LDSolve [{w'[z] == -1/2 - Sqrt[1/4 - 3*w[z]],{w[1] == -1}},w[z] ,z,IncludeSingularSc:Jlutions > T

w

w0~ {(-2) ) (o
w(z) = —11—2W<<\/ﬁ - 1) 6_3Z+‘/ﬁ+2> <W((

_ 1) e—3z+\/ﬁ+2> + 2)

- 1) e—3z+m+2) n 2)

S
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3.3 problem 3

Internal problem ID [6439]

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) =0

With initial conditions

[y(0) = 1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20
Ldsolve([diff (y(x),x$2)+y(x)=sin(x) ,y(0) = 1],y(x), singsol=all) J

y() = sin () (21 +2c;)  cos (m)2(x -2)

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 20

-

N
LDSolve [{y'' [x]+y[x]==Sin[x],{y[0] == 1}},y[x],x,IncludeSingularSolutions -> True]J

y(z) — —%x cos(z) + cos(x) + co sin(z)
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3.4 problem 4

Internal problem ID [6440]

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) =0

With initial conditions

[v'(0) =1]
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) J

(2¢y — z)cos(z) = 3sin(zx)
y(z) = 5 +—

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23

-

.
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[0] == 1}},y[x],x,IncludeSingularSolutions -> TrueJ]

y(x) — 38%@) + (—g + cl) cos(z)
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3.5 problem 5

Internal problem ID [6441]

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) =0

With initial conditions
[¥'(0) = 1,y5(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

y() = 3sin(z) cos(z)z

2 2
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[0] == 1,y[0]==0}},y[x] ,x,IncludeSingularSolutionsJ -> True]

y(z) — %(3 sin(x) — z cos(z))
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3.6 problem 6

Internal problem ID [6442]

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) =0

With initial conditions

[y(1) = 0]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32
Ldsolve([diff (y(x) ,x$2)+y(x)=sin(x) ,y(1) = 0],y(x), singsol=all) J

((—2co — 1) tan (1) — z + 1) cos () n sin (z) (1 + 2¢3)

y(z) = 5 5

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18

-

N
LDSolve [{y'' [x]+y[x]==Sin[x],{y[0] == 0}},y[x],x,IncludeSingularSolutions -> True]J

y(z) — —%x cos(z) + cosin(x)
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3.7 problem 7

Internal problem ID [6443]

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) =0

With initial conditions

[v'(1) = 0]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27
Ldsolve( [diff (y(x),x$2)+y(x)=sin(x),D(y) (1) = 0],y(x), singsol=all) J

(2cacot (1) —x + 1) cos (x) N sin (z) (1 + 2¢,)

y(z) = 5 5

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 33

-

.
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[1] == 0}},y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) — %(sin(w) — ((z — 2¢1) cos(z)) + (—1 4+ 2¢;) tan(1) sin(z))
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3.8 problem 8

Internal problem ID [6444]

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) =0

With initial conditions
[y'(1) = 0,y(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

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

(1—tan(1))sin(z) cos(z)z

y(z) =

2 2
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x] ,x,IncludeSingularSolutionsJ -> True]

y(z) — %(sin(x) — z cos(z) — tan(1) sin(z))
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3.9 problem 9

Internal problem ID [6445]

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) =0

With initial conditions
[y'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 77

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

y(z)
(((—z 4+ 2) cos (z) + sin (z)) cos (2) — cos (z) sin (2)) cos (1) — sin (1) (—sin (x) cos (2) + cos (z) sin (2) (x
2cos (2) cos (1) + 2sin (2) sin (1)

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 35

LDSolve [{y'' [x]+y[x]==8in[x],{y'[1] == 0,y[2]==0}},y[x] ,x,IncludeSingularSolutionsJ -> True]

y(z) — i(—Z(l + sin(2))(tan(1) — 1) sin(z) — 2 cos(z)(z — 1 + sin(2) — cos(2)))
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3.10 problem 10

Internal problem ID [6446]

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) =0

With initial conditions
[y'(1) = 0,y(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

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

(1—tan(1))sin(z) cos(z)z

y(z) =

2 2
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23
LDSolve [{y'' [x]+y[x]==Sin[x],{y'[1] == 0,y[0]==0}},y[x] ,x,IncludeSingularSolutionsJ -> True]

y(z) — %(sin(x) — z cos(z) — tan(1) sin(z))
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3.11 problem 11

Internal problem ID [6447]

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]]

y' +y +y—sin(z) =0

With initial conditions
[y'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 156

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) =0, y@ = 01,y&x), sinngol=a11)

y(x)
2 1
4sin (1) <(— Cos (73> + %) sin (@) + cos (%) cos (73) sin (%’)) e"2%2 + cos (2) ((\/5 sin (12
B V3 cos
v/ Solution by Mathematica
Time used: 0.989 (sec). Leaf size: 12765
LDSolve [{y''' [x]+y' [x]+y[x]==8in[x],{y' [1] == 0,y[2]==0}},y[x] ,x,IncludeSingularSoJlutions -> T

Too large to display
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3.12 problem 12

Internal problem ID [6448]

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]]

y' +y +y—sin(z) =0

With initial conditions

v/ Solution by Maple
Time used: 0.079 (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=all) J

y(z)
s () ) (o () <o () o (5) # (5 () s (4)
\/§ sin <\/T§> + cos <§)

v/ Solution by Mathematica
Time used: 0.478 (sec). Leaf size: 4176

-

DSolve[{y''' [x]+y' [x]+y[x]==Sin[x],{y'[1] == 0}},y[x],x,IncludeSingularSolutions }> True]

N\

Too large to display
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3.13 problem 13

Internal problem ID [6449]

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]]

y' +y +y—sin(z) =0

With initial conditions
[y'(1) = 0,y(2) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 156

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),D(y)(1) =0, y@ = 01,y&x), sinngol=a11)

y(x)
2 1
4sin (1) <(— Cos (73> + %) sin (@) + cos (%) cos (73) sin (%’)) e"2%2 + cos (2) ((\/5 sin (12
B V3 cos
v/ Solution by Mathematica
Time used: 0.841 (sec). Leaf size: 12765
LDSolve [{y''' [x]+y' [x]+y[x]==8in[x],{y' [1] == 0,y[2]==0}},y[x] ,x,IncludeSingularSoJlutions -> T

Too large to display
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3.14 problem 14

Internal problem ID [6450]

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]]

y///+yl+y_x:O

With initial conditions

[y'(0) = 0,y(0) = 0,y"(0) = 1]

v/ Solution by Maple
Time used: 0.625 (sec). Leaf size: 359

Ldsolve( [diff (y(x),x$3)+diff (y(x),x)+y(x)=x,D(y)(0) = 0, y(0) = 0, (D@@2)(y)(0) = Jl] ,y(x), sin

y(z) 1

<—12+(—9+x/®) (108+12v/93) ils‘> (108+12v/93) 10841273 V)

3, )
3 3V3 V31 39(108+12v/3+/31)3
10e™ 144 ((1084—12\/3«/31) 3./3/31+ ( . _6\/35«/ﬁ_ ( . )

3

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 1546

LDSolve [{y'''[x]+y' [x]+y[x]==x,{y' [1] == 0,y[0]==0,y'' [0]==1}},y[x] ,x,IncludeSingquarSolutions

Too large to display
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3.15 problem 15

Internal problem ID [6451]

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]]

gty + 2} — 4yt —1=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

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

—4In(x)—1

_© 2
yo) = S t+afat — s

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 29

N
LDSolve [x~4xy' ' [x]+x"3*y' [x]-4*x~2*xy[x]==1,y[x],x,IncludeSingularSolutions -> TrueJ]

16coz* — 41 —1+4+16
_, 16cz og(z) — 1+ 16¢;

y(z) 1622
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3.16 problem 16

Internal problem ID [6452]

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]]

oty +yxd — 4y — =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

e

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

~—

y($)=§+$cl——x

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

N
LDSOlve [x~4xy' ' [x]+x"3*y' [x]-4*x~2*xy[x]==x,y[x],x,IncludeSingularSolutions -> TrueJ]
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3.17 problem 17

Internal problem ID [6453]

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]]

V'’ +yr—4y—x=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

kdsolve (x~2%diff (diff (y(x),x),x)+x*diff (y(x),x)-4*y(x) = x,y(x), singsol=all) J

_& a2 T
y(ﬂ«”)—m2+$01 3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23

LDSolve [x~2xy' ' [x]+x*y' [x]-4*y[x] == x,y[x],x,IncludeSingularSolutions -> True] J

y(x) = cox +E—§
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3.18 problem 18

Internal problem ID [6454]

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]]

4 1 3,1

o'y + 2y + 92’ + yx =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 182

Ldsolve(x*4*diff(y(x),x$3)+x*3*diff(y(x),x$2)+x*2*diff(y(x),x)+x*y(x)= 0,y(x), si?ksol=all)

2 1
(188+12x/@) 3 —4(188+12\/ﬁ) 3_8

6(188+12\/m)%

y(e) = az
2 1
~ 2
s+(188+12@)3+8(188;12@>3 ((188 +12v/249)% /3 + 8\/?3) In (z)
i 12(188+12v/249) sin 1
12 (188 + 12v/249)
2 1
~ 2 3 2
o (1en+12v20) 38 108 1278) ((188 +124/249)° /3 + 8\/§> In (z)
+ s 12(188+12v249) 3 COS

12 (188 + 12/249)°

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81

‘DSolve [x~4xy' "' [x]+x"3*y"' ' [x]+x 2%y ' [x]+x*y[x]== 0,y[x] ,x,IncludeSingularSolutioan -> Truel

3_ 2 3_ 2 3_ 2
y(z) N clxRoot[#l 24124+24141&,1] +C3xRoot[#1 2#4124+24141&,3] +C2xRoot[#1 24124+24141&,2]



3.19 problem 19

Internal problem ID [6455]

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,

182

_with_linear_symmetries]]

4. m

" + 23y + 'z + yx —

z=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 220

Ldsolve(x‘4*diff(y(x),x$3)+x“3*diff(y(x),x$2)+x‘2*diff(y(x),x)+x*y(x)= x,y(x), siggsol=a11)

(188+12\/m) 3 V249 47(188+12\/m) %

y(x) =1+4czx 32 - 96

2 2
3 3

(188+12\/m) V249 47(188-}—12@)

1
(188+12\/24 3

+coxr 64 192

(188+12\/i)§\/i 47(188+12\/ﬁ)

(188+12x/24

+c3 T~ 64 192

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 82

Z
3

2

CA?

1
188+12\/24 3 42

+3

( (188 + 12v/219)* v/3 (3(188 + 12v/219) * v/2:
192

(188 + 12v/219)* v/3 (3(188 + 12v/219) * v/2!
192

N
LDSOlve [x~4xy' ' ' [x]+x"3*y' ' [x]+x" 2%y ' [x] +x*y[x]== x,y[x] ,x,IncludeSingularSolutioan -> True]

3 2 3 2
y(x) N clxRoot[#l —2#124241+1&,1] + C3xRoot[#1 —2#124241+1&,3]

+ cox

Root [#13 —2#12+2#1+1&,2] +1
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3.20 problem 20

Internal problem ID [6456]

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]]

5.’1753/”” + 4.’1743/”/ 4 y’x2 + YT = 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

e B
’

tdsolve(S*x‘S*diff(y(x) ,x$4) +4*x~4xdiff (y (x) ,x$3)+x~2*diff (y (x) ,x)+x*y (x)= 0,y(x) J singsol=all

4

y(z) = Z xRootOf(5724—26723+43722—2172+1,index=7a)_0_a

_a=1

v/ Solution by Mathematica
Time used: 0.997 (sec). Leaf size: 1931

LDSolve [Bxx~bxy'' ' ' [x]+4*xx~4x*y' "' [x]+x"2*y ' [x]+x*y[x]== Sin[x],y[x] ,x,IncludeSingquarSolutions

Too large to display
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3.21 problem 21

Internal problem ID [6457]

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]]

(z*+1)y" +1+y*=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

e

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

~—

v/ Solution by Mathematica
Time used: 7.608 (sec). Leaf size: 33

‘ DSolve [(1+x72)*y' ' [x]+1+(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = —x cot(c;) + csc®(ey) log(—z sin(c;) — cos(cp)) + ¢



3.22 problem 22

Internal problem ID [6458]

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]]

(z24+1)y" +14+y°—2=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 982

185

e

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

~—

Expression too large to display

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [(1+x72) *y' ' [x]+1+(y' [x]) "2==x,y[x],x,IncludeSingularSolutions -> True]

Not solved



186

3.23 problem 23

Internal problem ID [6459]

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" + 2> =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

e

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

~—

2
y(@) = / In(z2+1)+ QCldz T

v/ Solution by Mathematica
Time used: 60.256 (sec). Leaf size: 31

DSolve [(1+x~2)*y'' [x]+1+x*(y' [x])~2==1,y[x],x,IncludeSingularSolutions -> True]

N J

v 2
ylz) = /1 log (K[ + 1) — 25, /K L +e2
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3.24 problem 24

Internal problem ID [6460)]

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]

(.’E2 + 1) y//+yy/2 -0

X Solution by Maple

e

Ldsolve ((1+x72) *diff (y(x) ,x$2) +y (x) *diff (y(x) ,x) "2=0,y(x), singsol=all)

-

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

kDSolve [(1+x~2) *y' ' [x]+y [x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> True] J

Not solved
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3.25 problem 25

Internal problem ID [6461]

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]]

(z2+1)y" +y*=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e

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

~—

1
y(@) = / arctan (z) + ¢; dz +c;

v/ Solution by Mathematica
Time used: 60.272 (sec). Leaf size: 25

DSolve [(1+x~2)*y'' [x]+(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Truel

N J

ylz) = /176 arctan(l;l'[l]) - K[ + e
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3.26 problem 26

Internal problem ID [6462]

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” =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

e

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

~—

y(z)
/ e 9 g—zci—cy =0

v Solution by Mathematica
Time used: 0.697 (sec). Leaf size: 37

‘ DSolvel[y'' [x]+y[x]1*Sin[y[x]] (y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Truel ‘

#1 gsin(K[1])—cos(K [1]) K[1]
y(x) — InverseFunction { / dK[1]& | [z + c2]
1

1
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3.27 problem 27

Internal problem ID [6463]

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]]

(.'132-|- 1) y//+y/3 =0

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

e

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

A J

dx + co

1
y(o) = / v/e1 + 2arctan (z)

dx + co

1
y(o) = / - \/¢1 + 2arctan (z)

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

e N

LDSOlve [(1+x72) *y' ' [x]+y [x] *(y' [x]) ~3==0,y[x],x,IncludeSingularSolutions -> True] J

Not solved
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3.28 problem 28

Internal problem ID [6464]

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: 25

‘dsolve(diff(y(x),x)=exp(-y(x)/x),y(x), singsol=all)

_Z 1
'y(CL') = RootOf (/ —GT-{—_ad_a—'— In ($) + Cl) x

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 39

‘ DSolvel[y' [x]==Exp[-y[x]/x],y[x],x,IncludeSingularSolutions -> True]

y(z)

Tz eK[l]
Solve [/1 WCZK[H = — log(x) + ¢, y(x)
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3.29 problem 29

Internal problem ID [6465]

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‘]]

2
y — 2z%sin (—) —=Z=0

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

e

Ldsolve(diff(y(x),x)= 2xx72 * sin(y(x)/x)"2 + y(x)/x,y(x), singsol=all)

~—  /

y(z) = —(—m + arccot (z° + 2¢1)) =

v/ Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 22

LDSolve [y' [x]== 2*x~2 * Sin[y[x]/x]"2 + y[x]/x,y[x],x,IncludeSingularSolutions -> Frue]

y(z) = —zcot™ (z° — 2¢1)

y(z) =0
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3.30 problem 30

Internal problem ID [6466]

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]]

4"z’ +y -8z (1+1In(x)) =0

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

‘dsolve(4*x“2*diff(y(x),x$2)+ y(x) = 8*sqrt(x)*(1+ln(x)),y(x), singsol=all)

Y(&) = VEes+ v In () + VIR E 353 +1n (2))

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 35

Vs N

LDSolve [4*x~2%y' ' [x]+y[x] == 8*Sqrt[x]*(1+Loglx]),y[x],x,IncludeSingularSolutions J—> Truel

y(z) = %\/E(log(x)@ log(z)(log(x) + 3) + 3¢3) + 6¢c1)
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3.31 problem 31

Internal problem ID [6467]

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]

202 Ar
/
— ——=0
TS 3
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 101
Ldsolve (v(r)*diff (v(r),r)=2xv(r)~2/r"3+1/3*lambda*r,v(r), singsol=all) J

e_r22\/§\/er22 <)\ er2 2 + 2X Eiy (—T%) -+ 301)
3

v(r) =—

e_r%\/g\/e?% ()\er%TZ +2)\Eiy (—%) + 301)
3

v(r) =

v Solution by Mathematica
Time used: 9.418 (sec). Leaf size: 86

.
LDSolve [vIr]*v' [r]==2%v[r] ~2/r"3+1/3%\ [Lambda] *r,v[r],r,IncludeSingularSolutions —J> True]

\/Ar? + ¢ (~2) ExplntegralEi (2) + 3c1)
v(r) = — 7
\/ A2 4 e (—2X ExplIntegralEi (%) + 3¢;)
%
V3

v(r)
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4.1 problem 1

Internal problem ID [6468]

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]]

2y'z> —yz+ (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

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = O,y(x),type='sefﬁes',x=0);

1 1 1 1
= 1 — 2 - 4 6 1 _ 2 - 4 6
y(x) 01\/5( + 52+ 1eg? +0(z ))-I—ch( + 257 + 350% + 0 (2%

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 48

LAsymptoticDSolveValue [2%x~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==0,y[x],{x,0,5}] J

2

zt x? 2t oz
2 4T 2 4T
y(x)—)clx<360+10+ >+02\/5<168+ 6 + )
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4.2 problem 2

Internal problem ID [6469]

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]]

2y's’ —y'z+ (1—2*)y—1=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1,y(x),type='sefﬁes',x=0);

y(z) = c1vz (1 y Ll b oalg (xe))

6 168
+ co 1+ix2+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

LAsymptoticDSolveValue [2%x~2%y' ' [x] - x*xy'[x] + (1-x72 J*y[x] ==1,y[x],{x,0,5}] J

8 A .
% —_ —_
y(@) 02””(28080 HETTRE T )
6 4 2

T T xr X i i
el | — — —
+c“/5(11088 Tie e T ) + ﬁ( 154440 1260 15

+2 x0 +x4+x2+1 i xd +x3+cc 1 x8 +x4+x2+1
\/5 11088 168 6 55440 504 6 =z 28080 360 10

11/2 7/2 3/2
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4.3 problem 3

Internal problem ID [6470]

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]]

n,_2

2y'x yx—l—(l—:c)y—l—x:O

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+x,y(x),type='skries',x=0);

No solution found

v Solution by Mathematica

Time used: 0.03 (sec). Leaf size: 224

LAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==1+x,y[x],{x,0,5}] J

11088 168 6 28080 360 10
21172 29/2 7/2 52 23/2

+\/5(— B L

6 .Z'4 2 1‘6 .'1,'4 .’L'2
()—>61\/_( +—+—+1)+c2z< + o+ +1)

154440 1620 1260 25 15

P (B T e S ) (L o o o 1
vz) \11088 7168 6 28080 ' 360 ' 10 66528 55440 672 504 126 @
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4.4 problem 4

Internal problem ID [6471]

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]]

2y'2* —yz+ (1—-2*)y—z=0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = x,y(x),type='serﬁes',x=0);

No solution found
v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 166

e B

kAsymptoticDSolveValue [2%x~2%y' ' [x] - x*xy'[x] + (1-x72 )*y[x] ==x,y[x],{x,0,5}] J

8 zt  x? . 8 zt  x? |
_) —_ JE— —_ JE—
y(z) ‘”(28080 HETTRET > <66528 Tttt Og(x))

x8 2P 28 xt  z?
+c1\/5( +—+—+1>+c2x( +—+—+1)

11088 168 = 6 28080 360 10

292 52 6 A g2
_re_rT T LT
J”/”_E( 1620 25 \/5) (11088 TR )
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4.5 problem 5

Internal problem ID [6472]

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]]

22 —yr+ (1-2*)y—2*—2-1=0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+x+x‘2,y(x),tpr='series',x

No solution found
v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 224

e

kAsymptoticDSolveValue [2xx~2xy' ' [x] - x*xy'[x] + (1-x72 J*y[x] ==1+x+x"2,y[x] ,{x,O,}S}]

11088 © 168 © 6 28080 ' 360 © 10
+\/”_”(_154440_1620_ 1260 25 15

.’176 .'174 .'1:2 1‘6 .'1:4 xz
y(x)—)cl\/i( +—+—+1)+62z< +—+—+1)
11/2 9/2 7/2 5/2 1123/2
79z T 37z A e e
+l x6 +z_4+a:_2+1 +x x—6+:13_4+:13_2+1 CC_6+L1175+.’E_4+29:I}3+.’E_2+7_$_1_
NZ7 11088 168 6 28080 360 10 66528 55440 672 504 12 6 «=x
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4.6 problem 6

Internal problem ID [6473]

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]]

2y'2* —yr+ (1-2*)y—2*=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

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) x‘2,y(x),type='%kries',x=0);

y(z) = avz (1 cLlal L oalg (x6)>

6 168
+ co 1+ix2+ix4+0(x6) + z* 1+ix2+0(:1:4)
2 10 360 3 ' 63

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 160

LAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )=*y[x] ==x"2,y[x],{x,0,5}] J

11/2 7/2

x® zt  z? z8 zt  x? T x
el TRy | el T | _ T
y(@) = c2“7(28080 360 "0 ) +Cl\/§(11088 T8 e T ) J”/E( 1980 ~ 35

2.’[;3/2 IL'S IL'4 1'2 ) $5 1.3 1.6 $4 1.2 )
T3 )(11088+1_68+EJr )J””(%J“l_sﬂ”) (28080+%+E+ )




203

4.7 problem 7

Internal problem ID [6474]

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]]

2y'z’ —yz+ (1—-2*)y—2*—-1=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+x“2,y(x),typefrseries',x=0

y(z) = c1vz (1 y Ll b oalg (xe))

6 168
+ co 1+ix2+ix4+o(x6) + 1+gx2+3x4+0(x6)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 176

LAsymptoticDSolveValue [2xx~2*xy' ' [x] - =*xy'[x] + (1-x"2 J*y[x] ==1+x"2,y[x] ,{x,O,S}J]

y(z)
.’EG .’L'4 .’IJ2 1
- c2x(28080 T30 10" >
z8 R 79x1/2 3772 112%/2
el T | — — —
+clﬁ(11088 * 168 + 6 + ) + \/5( 154440 1260 15

2 20 e 67> 2922 Tx 1 x0 xt  z?
+—= ot ) 4z + o 2 ot 41

vz ) \11088 168 6 55440 504 6 =z / \28080 360 10
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4.8 problem 8

Internal problem ID [6475]

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]]

2y'2* —yr+ (1-2*)y—z*=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) x‘4,y(x),type='%kries',x=0);

y(z) = avz (1 cLla b oalg (xe)>

6 168
+ e 1+ix2+ix4+o(x6) +a* l+O(ac2)
? 107 ' 360 21

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 150

LAsymptoticDSolveValue [2xx~2%y' ' [x] - x*xy'[x] + (1-x72 )=*y[x] ==x"4,y[x],{x,0,5}] J

25 2 22 £ 2 21172
el | Bl T | _
y(@) = czx(%oso 360 10 ) +c”/”_”(11088 TisTe T ) * \/5( 55

2.’1,'7/2 CL'6 1.4 m? ) ‘,1:5 IL'3 1.6 1.4 m2 )
7 ) (11088+l_68+g+ )J””(%Jr?) (28080+%+E+ )
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4.9 problem 9

Internal problem ID [6476]

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]]

2y"z> —y'r+ (1—2*)y —sin(z) =0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = sin(x),y(x),type%'series',x=

No solution found
v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 159

LAsymptoticDSolveValue [2xx~2xy' ' [x] - x*y'[x] + (1-x2 )*y[x] ==Sin[x],y[x] ,{x,O,SJ}]

(@) >z 8 +x_4+x2+1 z® 172t @) ) +e1vz 0 +x_4+x2+1
y 28080 360 10 20790 5040 ' 11088 168 6
T

.'176 :E4 2 9/2 2:1:5/2 6 x4 2
& 1 il & 1
T (28080+360+10+ )J”/_(sm + f) (11088+168+ 6 )
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4.10 problem 10

Internal problem ID [6477]

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]]

2y'2* —y'r+ (1—2*)y—1—sin(z) =0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = 1+sin(x),y(x),tybe='series',

No solution found

v Solution by Mathematica

Time used: 0.03 (sec). Leaf size: 232

e

kAsymptoticDSolveValue [2xx~2xy' ' [x] - x*y'[x] + (1-x"2 )*y[x] ==1+sin(x),y[x] ,{x,OJ,S}]

8 zt 22 8 zt  2?
- 2 4% A |
y(@) C“/E(noss Tt T ) + C2z<28080 HETRET )

e 5 A g2 . L1172 22 2 Plsin 1 g, 9

+ x(noss T e T ) (_154440 1260 15 1620 250 "V

oyzsin ) 42 x0 +x_4+a:_2+1 x6sin+ x® +x4sin+z_3+x2sin+£_l+sinlo ()
28080 360 10 66528 55440 672 504 12 6 =z &
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4.11 problem 11

Internal problem ID [6478]

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]]

2y"z> —y'z+ (1 —2*)y — zsin(z) =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

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = x*sin(x),y(x),the='series',

y(z) = eV (1 e R (xe))

6 168
+ 6w 1+ix2+ix4+0(x6) + z° 1+iac2+0(gc4)
2 10 360 3 126

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 167

LAsymptoticDSolveValue [2%x72xy' ' [x] - xxy'[x] + (1-x"2 )*y[x] ==x*sin(x),y[x] ,{X,OJ,5}]

8 zt  x? z8 zt  x?
- | 2 4%
y(@) czw(28080 HETRET ) +Clﬁ(11088 Tt T )
6 4 2

x x x z2gin 1
o2 41) = — 2%
+\/5(11088 TisTe T ) ( 1980 35 °°

2333/25in o z8 N zt +x2+1 :c5sin+x3sin+xsin
3 28080 360 10 840 18
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4.12 problem 12

Internal problem ID [6479]

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]]

", 2

2y"s” —y'z+ (1 —2*) y — cos (z) —sin (z) =0

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$2) - x*#diff(y(x), x) + (1-x72 )*y(x) = sin(x)+cos(x),y€#),type='ser

No solution found
v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 217

[AsymptoticDSolveValue [2xx~2xy' ' [x] - x*y'[x] + (1-x"2 )*y[x] ==Sin[x]+Cos[x] ,y[x]\J,{x,O,S}]

6 .'11'4 2 1'6 .'1/'4 .'11'2
- A z 1
y(@) C“/_(noss Tt T ) +C2m<28080 HETRET )

21172 mg/z 272 975/2  gx3/2

—9
J”/_( o1 tsotent T 2O

+l x8 z4 +x2+1 o x8 +z_4+z2+1 x5 37av5 17x4_x_3_£_1+10 (
\/_ 11088 168 6 28080 360 10 20790 69300 5040 &4 3 =z e\x
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4.13 problem 13

Internal problem ID [6480)]

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%y + (cos (z) — 1)y + "y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 1171

‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x), x$2) + (cos(x)-1)*diff(y(x), x) + exp(x)*y(x) = O,y(x),type%'series',x=

i3 1 —iv/3 —11 55 /3 —3
)=+ | T [1+2iV3e+ ———a% — — 3
y(z) \/_(2 ( 4 32iv/3 + 64 288 (1 +iv/3) (iv3 +2) (iv/3 + 3)
1 11234/3 + 199 .

T84 (14 iv3) (W3 +2) (iV3+3) (W3 +4) "

184914+/3 _ 4387 i )
+ 38400 12800 10
(1+iv3) (iW3+2) (ivV3+3) (iV3+4) (V3+5) (= ))
_if3 1. —iv3+11 , 55 iv3+3 \
1—-4v3 S S ity S
+czr 2 ( 42\/_x+32i\/§_64x 288(i\/§—1)(i\/§—2)(i\/§—3)x
1 1124+/3 — 199 A

43— 1) (V3-2) (W3 -3) (i3 —4)

18491iv/3 + 4387

T VB 1) (WB—2) (WB—8) (B4 (WE5)" O W))
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 2502

LAsymptoticDSolveValue [x~2xy' ' [x] + (Cos[x]-1)*y'[x] + Expl[x]*y[x] ==0,y[x] ,{X,O,SJ}]

Too large to display
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4.14 problem 14

Internal problem ID [6481]

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]]

/
(x—2)y"+%+(l+z)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: 42

‘0rder:=6; ‘
‘dsolve((x-2)*diff(y(x), x$2) + 1/xxdiff(y(x), x) + (x+1)*y(x) = O,y(x),type='seriks',x=0);

. 3 25 1361 80753 616517
—eri(14 2 40 9 3 4 5 6
y(@) = ere ( *50% t 221% T17a80° T 2365aa0° T asrorano® T O (@)

1, 2., 11 82
14 —g2a 28 10 5 6
+C2( ¥ " T e trs® TO @)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80

AsymptoticDSolveValue[(x-2)*y''[x] + 1/x*y'[x] + (x+1)*y[x] ==0,y[x],{x,0,5}]

N J

(2) > ¢ 82x5+11z4+2_:c3+z_2+1

y 2\1575 " 120 T 9 " 2

. (616517905 80753z% 1361z° 2522 3z )x3/2
1

38707200 | 2365440 T 17280 T 204 T 20 T!
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4.15 problem 15

Internal problem ID [6482]

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]]

/
(w—2)y”+%+(1+w)y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

‘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);

23 127 , 1621 . 426599 A
e VT2 (1= 22 —2) + =Lz -2 4 (3 —2)% — _

y(z) = vz ( 5=+ 160 =2+ 10320® ~ 2"~ 5306080 % 2
4670443 s 6 31 2 _ 37 3
RS 9 _9 1-6(z—2)+ 2(z—2)2— 2Lz —2
T (e~ 27 +0 ((z )))m( a2+ (-2 - o (z-2)

+——(x— 2)5 +0 ((x — 2)6))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 105

‘ AsymptoticDSolveValue[(x-2)*y''[x] + 1/x*y'[x] + (x+1)*y[x] ==0,y[x],{x,2,5}] ‘

(z) 4670443(z — 2)° _ 426599(z — 2)* n 1621(z — 2)3 n 127 (z—2) — 23(z — 2)
Y ! 425779200 5806080 40320 160 12
+ 1) VI —2

(ac—2)4——(x—2)3+%(x—2)2—6(x—2)+1>

6743(z —2)° 299
2 56700 840
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4.16 problem 16

Internal problem ID [6483]

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]]

(14+z)Bz—1)y" +y cos(z) —3yz =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘0rder:=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='serﬁes',x=0);

1 1 1
mmz<L—ﬂﬁ_i%_§f)Mm+<x+?¥+?ﬁ+éﬁ+gﬁ>D@M®+0@%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

‘ AsymptoticDSolveValue [ (x+1)*(3%x-1)*y'' [x]+Cos [x]*y' [x]-3*x*y[x]==0,y[x],{x,0,5}]

(x) = c _@_5_3;4_90_3_'_1 +c 7—%5+7—364+9E—3+:E—2—I—av
y "0 "8 T2 2\ T12 "2 "2
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4.17 problem 17

Internal problem ID [6484]

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 +yr =0

With initial conditions

[y(0) = 1,4'(0) = 0]
With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e B

Order:=6;
‘dsolve([x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(0) =1, D(y)(0) = O],y(x),type%'series',x=

1 1
ylz) =1-— 6x2 + on‘l + 0 (2%

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 19

‘ AsymptoticDSolveValue [{x*y'' [x]+2xy' [x]+x*y[x]==0,{y[0]==1,y"' [0]==0}},y[x],{x,0, 5P’]

4 .’52

X
Ty
y@) = o5~ Tt
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4.18 problem 18

Internal problem ID [6485]

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]]

222 +3y'x —yr — 2> — 22 =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 60

N

:=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=P) ;

y(x)
- c2(1+ 32 + 552” + 5558° + s30%" + maawe” + O (2%) VI + 22 (3 + §2 + 557 + 552° + smpme?” +
NG

v/ Solution by Mathematica

Time used: 0.048 (sec). Leaf size: 239

LAsymptoticDSolveValue [2#x~2%y' ' [x] +3*x*xy ' [x] -x*y [x]==x"2+2*x,y[x],{x,0,5}] J

155 1‘4 l‘s 1‘2

(z) = z® N z* +x3+ 2+ 1 02(113400"'%"'%"'?‘“”"'1)
z) = c —

Y 1\ 1247400 " 22680 " 630 ' 30 ' 3 Nz

x° x4 z3 z2 _19:1:11/2 _ 2329/2 _ 427/2 _ 225/2 _ 423/2
(113400 + 2520 + 90 + 6 o+ 1) < 62370 2835 35 3 3
N

N z° x? +a:_3+x2+ +1 4725 +w5+17x4+4i+31+2
1247400 22680 630 30 3 680400 420 360 9 2
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4.19 problem 19

Internal problem ID [6486]

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]]

2y's’ —y'z+ (1—2*)y—1=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), x$2) - x#diff(y(x), x) + (-x72 + Dx*y(x) = 1,y(x),type='%kries',x=0);

y(z) = c1vz (1 y Ll b oalg (xe))

6 168
+ co 1+ix2+ix4+o(x6) + 1+1x2+ix4+0(x6)
2 10 360 3 63

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 176

LAsymptoticDSolveValue [2%x~2%y ' ' [x]-x*y' [x]+(1-x"2) *y[x]==1,y[x],{x,0,5}] J

8 A .
% —_ —_
y(@) 02””(28080 HETTRE T )
6 4 2

T T xr X i i
el | — — —
+c“/5(11088 Tie e T ) + ﬁ( 154440 1260 15

+2 x0 +x4+x2+1 i xd +x3+cc 1 x8 +x4+x2+1
\/5 11088 168 6 55440 504 6 =z 28080 360 10

11/2 7/2 3/2




217

4.20 problem 20

Internal problem ID [6487]

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 + 2 —yxr —1=0

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x, x) + 2xxxdiff(y(x), x) - xxy(x) = 1,y(x),type='series'

,x=0);

No solution found



v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 360

218

LAsymptoticDSolveValue [2%x~2%y ' ' [x]+2%x*y' [x]-x*y [x]==1,y[x],{x,0,5}]

x° z? x> x?
- T 4T 1
y(@) = e <460800 T 9216 " 288 " 16 +3 2t >

2

log(z) 107 log x) 19 log(x
5 _ 3
ta (x (460800 13824000) te < 9216 55206/ T * \ 288 108

() 1) 1)

1
108

s (log(x _1>

( 13725 x® x4 x3 x?

xr
1990656000 | 4608000 © 73728 T 1728 T 6_4 T

log(z) 5 log(z) 107 +gl log(z) 19 b log(z)
2 460800 13824000 9216 55296 288

4

1

)

CL'3

log(z) 1 log(z) 1 z° T
+x( )—I—w( ) 5 +log(z) +1) + 160800 T 9216

288

+—++(

z%(3 — log (@) |
1728 128

1372%(61og(z) + 5) N z5(113 — 301og(z)) N z4(41 — 121og(z))
11943936000 138240000 884736

r%(5 — 2log(x)) + lx( —log(x)) — }Llog(z)(log(a:) + 2))
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4.21 problem 21

Internal problem ID [6488]

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 +(x—6)y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

‘0rder:=6;
‘dsolve(diff(y(x), x, x) + (x-6)*xy(x) = 0,y(x),type='series',x=0);

1 3 1 1 3
_ 2 L 3,94 15 3_ 1 4 5 6
y(r)—<1+3x d +2£L' 5x>y(0)+(m+x 5% +10x)D(y)(0)+O(:v)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 57

 AsymptoticDSolveValue[y'' [x]+(x-6)*y[x]==0,y[x],{x,0,5}]

(r) = c 3—z5—z—4+x3+x +c —x—5+3—fl—z—3+3x2+1
v 2\10 " 12 N7 72 6
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4.22 problem 22

Internal problem ID [6489]

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]]

y'z® + (322 +2z)y —2y=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

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), X, x) + (2xx+3*x"2)*diff (y(x),x)-2*y(x) = 0,y(x),type='ser%%s',x=0);

B 3 9., 9., 27, 8 . ;
y(x)—clx(l 2507 " 20% T am0%  2910° + O (z°)

N ¢2(12 — 36z + 542 — 5423 + Szt — 2245 + O (29))
x2

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 64

‘ AsymptoticDSolveValue [x~2*y'' [x]+(2*x+3%x~2) *y' [x]-2*y[x]==0,y[x],{x,0,5}] ‘

27x2 1 92 3 9 27x° _9_x4+9z3 3x2+
“\980 " 40 "20 4 "7
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4.23 problem 23

Internal problem ID [6490]

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]]

2y'2* —y'r+ (1—2*)y—2° —cos(z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), X, x) - xxdiff(y(x), x) + (-x"2 + 1)*y(x) = x“2+cos(x),y{#),type='ser

y(z) = ez (1 yLla b oalg (x6)>

6 168
1 1 1 13
1 2 4 6 1 T2 4 6
—|—02x( +—10x +—360x +0(z ))+( —|—2x +—5O4x + O (z°)

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 176

LAsymptoticDSolveValue [2xx~2xy' ' [x] —x*y' [x]+(1-x"2) *y [x]==x"2+Cos [x] ,y [x] ,{x,0, 5}]J

y(z)
8 zt  z? .
- c2x(28080 T30 10" >
z8 R 59112 17472 243/2
Lt _ _ _
+C”/“_3(11088 TieTe T ) + */5( 77220 630 5

2 x0 xt 2 239z° 11z 2z 1 x0 xt  x?
+= et 41|+ T . FRLALAS

vz ) \11088 168 6 138600 252 3 =z /) \28080 360 10
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4.24 problem 24

Internal problem ID [6491]

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]]

2y'2* —y'z+ (1 —2*)y —cos(z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

N

p
‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x), X, X) - xxdiff(y(x), x) + (-x"2 + 1)*y(x) = cos(x),y(x),?&pe='series'

y(z) = ez (1 yLla b oalg (x6)>

6 168
+cx]ﬁ~£ﬁ+~iw*+0@% + 1+1ﬁ+~3w*+0@%
2 10 360 6 504

v/ Solution by Mathematica

Time used: 0.038 (sec). Leaf size: 176

LAsymptoticDSolveValue [2*x~2%y' ' [x]-x*y' [x]+(1-x"2)*y[x]==Cos [x],y[x],{x,0,5}] J

8 A
- 2 4%
y(@) 02””(28080 HETTRE T )
.’EG .’LA .’L'2 T
el | —
+c“/5<11088 Tt " ) +‘/5< 3861

11/2 27/2 4q3/2

* 630 + 15

_|_i .’17_6+.’L'_4+.’I;_2+1 +z E_x_?)_f_l :L'_6+.1'_4+.Z'_2+1
VT 11088 168 6 69300 84 3 =« 28080 360 10
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4.25 problem 24

Internal problem ID [6492]

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]]

2y'2* —yr+ (1—2*)y—2° —cos(z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

N

p
‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x), X, x) - xxdiff(y(x), x) + (-x"2 + 1)*y(x) = x‘3+cos(x),y{#),type='ser

1 1 1 1
= 1 — 2 - 4 6 1 _ 2 - 4 6
y(x) 01\/5( + 52+ 1eg? +0(z ))-I—ch( + 257 + 350% + 0 (2%

1 1 5 1
14220 — 34 92 4, = 5 6
+( + 5% 0% T g 3502 +O(x))

v/ Solution by Mathematica

Time used: 0.038 (sec). Leaf size: 176

LAsymptoticDSolveValue [2*x~2%y' ' [x]-x*y' [x]+(1-x"2)*y[x]==Cos [x],y[x],{x,0,5}] J

8 A
- 2 4%
y(@) 02””(28080 HETTRE T )
.’EG .’LA .’L'2 T
el | —
+c“/5<11088 Tt " ) +‘/5< 3861

11/2 27/2 4q3/2

* 630 + 15

_|_i .’17_6+.’L'_4+.’I;_2+1 +z E_x_?)_f_l :L'_6+.1'_4+.Z'_2+1
VT 11088 168 6 69300 84 3 =« 28080 360 10
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4.26 problem 24

Internal problem ID [6493]

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]]

2y"z> —yz+ (1 —2*)y — 2’ cos (z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

N

p
‘0rder:=6; ‘
Ldsolve(2*x‘2*diff(y(x), X, x) - xxdiff(y(x), x) + (-x"2 + 1)*y(x) = x‘3*cos(x),y{#),type='ser

y(r) = vz (1 y Ll b oalg (xs))

6 168
+ co 1+ix2+ix4+0(x6) +a° i—iac"‘+0(a:4)
2 10 360 10 90

v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 215

LAsymptoticDSolveValue [2xx~2xy' ' [x] —x*y' [x]+(1-x"2) *y [x]==x"3+Cos [x] ,y [x] ,{x,0, 5}]J

8 zt  x? 8 A
2 4% A |
y(@) = C”/E(uosza Tt T ) +C2$<28080 HETRET )
+\/3_0(—x

11/2 49/2  27/2  9.5/2  4.3/2
361 45 630 5 15
_|_i SC_6+Z'_4+$_2+1 -|-£L' SC_6+1'_4+1'_2+1 x_6+37_x5+x_4_x_3+:c_2_£_1
vz ) \11088 ' 168 ' 6 28080 ' 360 ' 10 1008 69300 24 84 ' 2 3 «x
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4.27 problem 24

Internal problem ID [6494]

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]]

2y"2* —y'z + (1 — 2%) y — 2° cos (z) —sin (z)* = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

N

p
‘Order:=6; ‘
‘dsolve(2*x“2*diff(y(x), x, x) - xxdiff(y(x), x) + (-x72 + 1)*y(x) x‘3*cos(x)+sib(x)*2,y(x),

y(z) = a1z (1 iy Latho (xﬁ))

6 168
+ cox 1+ix2+ix4+0(a§6) + z° 1—I—iar:—iac?’—i-O(ac‘l)
10 360 3 10 90

v Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 199

e

N
LAsymptoticDSolveValue [2xx~2xy' ' [x]-x*y' [x]+(1-x"2) *y [x]==x"3*Cos [x] +Sin[x] "2,y [x]J, {x,0,5}]

x08 xt  z? .
y(x)_)62x(28080+%+ﬁ+ )

6 5174 2

. T 2112 4292 L7/2 925/2
Bl | —
+Cl\/§(11088+ 68 6 " )J”/E( 396 45 15 5

AT I W L S AT P
3 11088 168 6 168 12600 12 18 2 28080 360 10
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4.28 problem 24

Internal problem ID [6495]

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]]

2y"z> —yz+ (1-2*)y—In(z) =0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x), X, x) - xxdiff(y(x), x) + (-x"2 + 1)*y(x) = 1n(x),y(x),t¥Fe='series',

(o) = <1+(x—61) BEICER N (GRS >y(1)

48 480
(z—1)7° (z—1)° 19x-1)* 119(z—1)°
+ (z_ =21 T 12 T 190 ) D(y) (1)
(z—1)7° 3@z-1)*" 89z—1)° 6
t o T s T g TOE)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 105

LAsymptoticDSolveValue [2%x~2%y' ' [x]-x*y' [x]+(1-x"2) *y [x]==Log[x],y[x],{x,1,5}] J

89 3 1 37 ) 1
S 1) 21— (@1t (1P 2 (z—1) - (z—1)3+1
y(@) = geg (@ =1’ — 5@ -1+ (e )+ﬁ(%0@ V- g@- g )-+)
119(z —1)° 19 , 1 , 1 ,
AT L Y ) s S — 1P+ o (z—1 1
cz( 1990 T 192 ) 24(ac ) —|-4(ac )+
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4.29 problem 25

Internal problem ID [6496]

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 (2 + 2+ 1)y + z(112° + 11z 4+ 9) v + (72 + 10z 4+ 6) 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: 45

N

p
‘0rder:=6; ‘
Ldsolve(2*x“2*(1+x+x‘2)*diff(y(x), x$2) + x*(9+11*kx+11*x"2)*diff (y(x), x) + (6+10f#+7*x“2)*y(x

y(z)

(1+22? — 323+ 22t + £2° + O (2°)) er/m + (1 — 30 + 222 — 22 + Lot + 1225 + O (29)) coz

5
T2
v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 83

N
LAsymptoticDSolveValue [2%x~ 2% (1+x+x72) *y' ' [x] + x*x(9+11*x+11*x"2)*y' [x] + (6+10*X+J7*x“2)*y [x]

T T T z? 7625 Tzt 5a3 2z T
02(%+§—?+?+1) Cl<u55+m—ﬁ+?—§+1>

72 + 23/2




228

4.30 problem 26

Internal problem ID [6497]

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]]

*(x+3)y" +5zx(1+z)y — (1 —42)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: 47

‘0rder:=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='seri

y(z)

4 7 35,.2 455 .3 1820 ,.4 _ 6916 .5 6 _2,3,3_ 3,4, 3.5 ,
_02x3<1_§$+8_1x — 215% t 1g6s3® — % T O( ))+Cl(1+m Tt + 507 — 157" + 552° + O (4

z
v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 82

LAsymptoticDSolveValue [x~2% (3+x) *y' ' [x] + S*x*x(1+x)*y' [x] - (1-4*x)*y[x] == O,y[x]J,{x,O,S}]

3
. . Ty
y(x)'_’cl”&i( 177147 T 19683 _ 2187 | 81 9

5 4 3
a(F -G+ -t re)

X

69162° 1820z* 455z 3512 Tz )

_+_
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4.31 problem 27

Internal problem ID [6498]

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

e N
‘0rder:=6; ‘
Ldsolve(x‘2*(2—x‘2)*diff(y(x), x$2) - x*(3+4xx"2)*diff (y(x), x) + (2-2%x"2)*y(x) fJo,y(x),type

_ 15, 189 , 6 2 6 , 45 4, 6
y(x)—clx/a_ﬂ(1+8x + 187 —|—O(x))+c2x 1+ 72"+ e +0 (2°)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 50

LAsymptoticDSolveValue [x72%(2-x"2)*y"' ' [x] - x*(3+4*xx"2)*y' [x] + (2-2%xx"2)*y[x] == P,y[x] ,1x,0,

(z) =>c 452" + 62" +1)2*+e¢ 18928 + 152”
Y \ 77 27128 78

- 4—1) VT
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4.32 problem 28
Internal problem ID [6499]

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? +y? —sec(z)' =0

X Solution by Maple

|dsolve(diff (y(x),x)"2+y(x)"2=sec(x)"4,y(x), singsol=all)

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [y' [x]~2+y[x]"2==Sec[x]~4,y[x],x,IncludeSingularSolutions -> True] J

Not solved
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4.33 problem 29

Internal problem ID [6500]

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]

(y—2y'z)" —y° =0

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 75

e

Ldsolve((y(x)-2*x*diff(y(x),x))‘2= diff(y(x),x)"3,y(x), singsol=all)

~—

y(z) =0
— 5 5

3 6

— +C — + 2¢; 3
o(T)= g (=T
_ 5 5

3 12 6 12

- +c —— + 2¢; 3
.'L'(_ﬂ: 57_2 ,y(_ﬂ: 5 T +_2

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [(y[x]-2*x*y' [x])~2== y'[x]"3,y[x],x,IncludeSingularSolutions -> Truel

Timed out

~—



4.34 problem 31

Internal problem ID [6501]

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]]

y/1x2+y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

232

‘Order:=6;
Ldsolve(x‘2*diff(y(x), x$2) +y(x) = 0,y(x),type='series',x=0);

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

-

LAsymptoticDSolveValue [x~2xy' ' [x] +y[x] == 0,y[x],{x,0,5}]

| —

—1)%/ ¥=1

y(z) = ez V7 ez
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4.35 problem 32

Internal problem ID [6502]

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]]

xyll_i_yl_y:()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

‘Order:=6;
‘dsolve(x*diff(y(x), x$2) +diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);

— 1 2 1 3 1 4 1 5 6
y(@) = (c2In(z) + c1) (1+$+ 1% T36% T 5% t 11a00° + O (z°
3, 11 25 137
-9 Y2 -3 4 5 O 6
* <( )= 3%~ 108% ~aa56° ~ mao00® O @) ) e

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 107

‘ AsymptoticDSolveValue[x*y'' [x] +y'[x]-y[x] == 0,y[x],{x,0,5}]

14400 576 36 4

13725  25x* 11z® 322 x® R A
+co -——+ +—+—=+—+z+1|log(z) 2z

x® R 2
y(x)—)cl( +—+—+—+x+1)

432000 3456 108 4 14400 ' 576 ' 36 ' 4
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4.36 problem 33

Internal problem ID [6503]

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,F(

dzy" + 2y +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(4*x*diff(y(x), x$2) +2xdiff (y(x),x)+y(x) = 0,y(x),type='series',x=0); J

11 1 1 1
— 1— = 2 3 4 5 6
y(e) = ez ( 6"+ 120° " 500" T 362880° ~ 30016800° T O ))

11 1 1 1
1 tpq —g?_ T 3 4_ 5 6
+ CQ( 2%+ 21 ~ 730" T 10320° ~ 362ss00° T O ))

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 85

LAsymptoticDSolveValue [4*x*xy' ' [x] +2xy' [x]+y[x] == 0,y[x],{x,0,5}] J

39916800 = 362880 5040 120

5 4 3 2
<>%I\r( b DT 1)
x® xt x3
+oof - + ——+———+1

3628800 40320 720
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4.37 problem 34

Internal problem ID [6504]

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]]

xyll_i_yl_y:()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

‘Order:=6;
‘dsolve(x*diff(y(x), x$2) +diff(y(x),x)-y(x) = 0,y(x),type='series',x=0);

— 1 2 1 3 1 4 1 5 6
y(@) = (c2In(z) + c1) (1+$+ 1% T36% T 5% t 11a00° + O (z°
3, 11 25 137
-9 Y2 -3 4 5 O 6
* <( )= 3%~ 108% ~aa56° ~ mao00® O @) ) e

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

‘ AsymptoticDSolveValue[x*y'' [x] +y'[x]-y[x] == 0,y[x],{x,0,5}]

14400 576 36 4

13725  25x* 11z® 322 x® R A
+co -——+ +—+—=+—+z+1|log(z) 2z

x® R 2
y(x)—)cl( +—+—+—+x+1)

432000 3456 108 4 14400 ' 576 ' 36 ' 4
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4.38 problem 35

Internal problem ID [6505]

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 = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

‘0rder:=6; ‘
‘dsolve(x*diff(y(x), x$2) +(1+x)*diff (y(x),x)+2*y(x) = 0,y(x),type='series',x=0);

3 2 5 1
y(x) = (coIn(z) + 1) <1 — 2z + 5522 - §x3 + ﬂm‘l — %.’f +0 (m6)>

13, 31, 173, 187 .
+<3x 17 T 8% " oss® tiae® TO))e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 111

‘ AsymptoticDSolveValue [x*y''[x] +(1+x)*y' [x]+2*y[x] == 0,y[x],{x,0,5}]

20 24 3 2

Lo (187 178t 318 130 [ a® sat 2® 3® N\ @) 430
2\1200 ~ 288 " 18 4 &

x® bzt 223  3z?
y(w)—)cl(——+————|———2x+1)
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4.39 problem 36

Internal problem ID [6506]

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(-1+2z)y" +3yz+y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

‘0rder:=6; ‘
‘dsolve(x*(x-l)*diff(y(x), x$2) +3*x*xdiff (y(x),x)+y(x) = 0,y(x),type='series’',x=0)

y(z) = In(z) (z + 22° + 32° + 42" + 52° + O (z%)) e
+ c1z(1 4 2z + 3% + 42® + 5z* + 62° + O (2°))
+ (14 3z 4 52% + 72* 4+ 92* + 112° + O (2%)) ¢,
v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 63

-

LAsymptoticDSolveValue[x*(x—l)*y"[x] +3xx*y' [x]+y[x] == 0,y[x],{x,0,5}]

~—

y(z) = 1 (z* +2° +2° + (42 + 32* + 22+ 1) zlog(z) + +1) + 2 (53° + 4" +32° +22° + 1)
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4.40 problem 37

Internal problem ID [6507]

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?—2241)y" —z(z+3)y + (z+4)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: 69

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*(1—2*x+x‘2)*diff(y(x), x$2) -x*x(3+x) *diff (y(x),x)+(4+x)*y(x) = O,y(x)irype='series

y(z) = 2° ((c2 In (z) + c1) (1 + 5z + 172° + %Bxf” + 3135354 + %w‘”’ +0 (wﬁ))

20 , 859 , 4693 , 285181 . .
+(( 3)z 5T "3 " 35 © 500 ° +0 (2% ) e

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 118

LAsymptoticDSolveValue [x2% (1-2%x+x"2)*y ' ' [x] -x*(3+x)*y' [x]+(4+x)*y[x] == 0,y[x] ,J{X ,0,5}]

5 4 3
y(z) = (40431' + 305z + 143z + 172° + 5z + 1) z?
15 3 3
62((_ 28518115 _ 4693x* _ 8593 _ 2912 _ 3x) 22
900 36 18 2
4043z  355z* 1433
( 5 3 ' 3

+ 172* + 5z + 1) z? log(x))
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4.41 problem 38

Internal problem ID [6508]

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" +5y'2* + (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

‘0rder:=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=0)

_ 3 15, 35 , 315 , 693 ;
y(@_ﬁ((cﬂn(w)ﬂl) (1 3" "1° o se® 0@

1 13, 101 , 641 , 7303 . ]
+(4m 61° T 768" " 8102° T 163sa0” TO @) )

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 134

AsymptoticDSolveValue [2xx™2% (2+x)xy'"' [x] +Bxx~2xy' [x]+(1+x)*y[x] == 0,y[x],{x,0, SP']

N

y(@) _’C”/”_”(_ sz T 2048 128 a2 T4 T

to (\/5(7303365 641z* 101z B 1322 z)

693z° 315z 35z3 1522 3z )

163840 _ 8192 T 768 64 T4

- _693:1:5 N 315z 3 35z° N 1522 3z +1) log(z)
8192 " 2048 128 ' 32 4 &



240

4.42 problem 39

Internal problem ID [6509]

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]]

2y"2* +y'z+ (z—5)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: 665

‘0rder:=6; ‘

‘dsolve(2*x‘2*diff(y(x), X, x) +x*xdiff(y(x), x) +(x-B)*y(x) = 0,y(x),type='series',x=0);

Vil 1 1 1

y(z)=x4<clx_4<1+_2+mx+§(_2+m) (_4+m)x2

1 1 .

"6 (“2 1 v/aL) (—4 1 v/a1) (<6 + va1) "
1 1 )

" 24 (“2 4 V/AT) (— 4+ V/AT) (—6+ VA1) (8 + va1) "
1 1 i
7120 (<2 4 VAT) (—4+ VAT) (=6 -+ VAT) (~8-+ VaD) (-10+ VaT)
+ O (z° +cm@ l—l—;x—k1 ! z?

: —2— VAL 2(2+ VA1) (4+ VA1)
1 1 ,

"6 (24 VA1) (4+ VA1) (6+vAD)
1 1 )

" 24 (24 VL) (4+ v/AT) (6+ VA1) (8+ vaT) "

—% ! x5+0(x6)>>
2 VAT) (45 /AT) 6+ VD) (3.5 VAT) (105 VD
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v/ Solution by Mathematica
Time used: 0.003 (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 [6510)]

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]]

2y"x* + 2z — yx — sin (x) = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 77

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = sin(x),y(x),type='se#ies',x=0);

11 1 1 1
= 14+ = 2y - 3y - 4, - 5 6
y(@) = (e2ln(z) + 1) ( 57167 Tass” T oz16” T de0s00° T O )

PO EINE SR DS B TE UVINE
2T 16" 864" ~ 27648" T 6912000" " 497664000
s , 11, 25 , 137 .
+< 7167 " sea” 552060  13s24000° T O ) ) e
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v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 340

LAsymptoticDSolveValue [2%x~2xy' ' [x]+2*x*y' [x]-x*y [x]==Sin[x],y[x],{x,0,5}]

P (L S A T
y 2\ 460800 " 9216 ' 288 ' 16 ' 2

log(x) 107 log () 19 log(z) 1
5 _ 4 i 3flog\x) 1
ta (x (460800 13824000) te < 9216 55206/ T © \ 288 108

H%w B 1) +x(log(x) B 1) + log(z) + 1) N ( 496325 91z°

16 8 2 2 16588800 460800
23z 52° N z? AN log(z) 107 g log(z) 19
2304 288 8 2 460800 13824000 9216 55296

log(z) 1 log(z) 1 log(z) 1 z°

3 2

4+ = - )4 = S )z = 2 ) +log(z) +1 ) +

( 288 108) ( 16 8 2 2 log(z) 460800

zt ¥ 2?2 1) (x6(66968 — 7444510g(z)) N 1325(210 log(z) — 3107)

+

9216 T288 16 2" 248832000 13824000

2'(276108(2) = 325) 1 o15t00(a) +37) + a?(3 — 2log(z)) — %wlog(w))

27648 864 16
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4.44 problem 41

Internal problem ID [6511]

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]]

2y"x® + 2z — yx — xsin (z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 75

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = x*sin(x),y(x),type='%eries',x=0)

11 1 1 1
— (eo] 1ot —g? 4 — 84~ 4, * 5 6
y(@) = (e2ln(z) + 1) ( T3% T 167 * 8% Toare” T asosoo” T O )

11 23 23

2 = T Y2 3 4
T (8 122~ 2608° ~ 230a00° T O )>
16° ~ 864" ~ 55206 13824000

#+0 () )



245

v/ Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 328

LAsymptoticDSolveValue [2xx~2*y' ' [x]+2*x*y' [x]-x*y[x]==x*Sin[x],y[x],{x,0,5}]

J

P (L S A T
y 2\ 460800 " 9216 ' 288 ' 16 ' 2

log(x) 107 log () 19 log(z) 1
5 _ 4 i 3flog\x) 1
ta (x (460800 13824000) te < 9216 55206/ T © \ 288 108

1 6 5 4 3
+x2( og(z) 1) +x(log(z) B 1) +log(:c)—|—1) N ( 91z 23z° bz N

16 8 2 2 552960 2880 384 ' 12
z? 5 [ log(x) 107 4 [ log(z) 19 3(log(z) 1
+ Z) (x (460800 N 13824000) te ( 9216 55296) e ( 288 ﬁ)

+x2<w—l>—I—x(w—l)—}-bg(w)—l—l)+< z” + z + 7

16 8 2 2 460800 = 9216 288
2 oz 1) (13356(21 log(z) — 310) N z°(345log(z) — 389)

X
T2t 1658880 43200

z*(20log(x) + 51) + lx3(4 — 3log(z)) + éxz(—mf’g(x) - 1))

1536 36
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4.45 problem 42

Internal problem ID [6512]

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]]

2y"x* + 29z — yx — cos (x)sin (z) = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 77

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = cos(x)*sin(x),y(x),t&pe='series'

11 1 1 1
— (e] 1ot —g? 4 — 84 * 4, * 5 6
y(@) @”“@+q)(+2”+mx+d%x+ﬁmﬂr+4mm$’+o@>

bl l, B B ISBT L IST
2T 16" 864" ~ 27648" T 6912000" " 497664000
s , 11, 25 , 137 .
+< 7167 " sea” 552060  13s24000° T O ) ) e
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v/ Solution by Mathematica

Time used: 0.141 (sec). Leaf size: 340

LAsymptoticDSolveValue [2xx~2*y' ' [x]+2*x*y' [x] -x*y[x]==Cos [x] *Sin[x],y[x],{x,0,5}] J

xd x4 3 z?
y(z) — 02( + )

z T 1
460800 = 9216 + 288 + 16 + 2 +
108
log(z) 1 log(z) 1 88963z°  4229z°
2 — — — — — —
+z( 16 8>+z< 5 5 +log(z)+1) + +
log(z) 107 e log(z) 19
460800 13824000
log(x) 1 9 log(r 1 log(z) 1
+z ( 988 108>+x +a( — 5 + log(z) +1
z 1) ( (1476968-— 1334445 log(z))
2
25(—126870log(z) — 273671)  5z%(228log(z) — 281) 1
13824000 27648 *’ééi“:(871°g( 7) +85)

log(x) 107 log(z) 19 log(x) 1
5 _ 4 _ 3 _
+cl(z (460800 13824000) T ( 0216 55206 ) T © \ 288
16588800 ' 460800
_ 95z* 2927 ac_2 REAY:
2304 288 T 8 ' 2 9216 55296
T (A
460800 ' 9216 ' 288 ' 16 248832000
1
+ — 6% 7%(3 — 2log(x)) — —xlog( ))
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4.46 problem 43

Internal problem ID [6513]

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]]

2y" 2 + 2z — yxr — 2° — xsin (x) = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 75

‘0rder:=6; ‘
‘dsolve(2*x‘2*diff(y(x), X, x) + 2xxxdiff(y(x), x) - x*xy(x) = x‘3+x*sin(x),y(x),tybe='series',

11 1 1 1
= 14+ = 2, - 3y - 4, - 5 6
y(@) = (e2ln (‘”)“Lcl)( 57167 Tass” T oa16” T de0s00” T O )

11 5 1
2 = i 2 3 4
T (8 +16% " 1536° 1mae0” T O ))
16° ~ 864" ~ 55206 13824000

#+0 () )
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v/ Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 268

LAsymptoticDSolveValue [2xx~2*y' ' [x]+2*x*y' [x] -x*y[x]==x"3*x*Sin[x],y[x],{x,0,5}] J

P (L S A T
y 2\ 460800 " 9216 ' 288 ' 16 ' 2

log(x) 107 log () 19 log(z) 1
5 _ 4 i 3flog\x) 1
ta (x (460800 13824000) te < 9216 55206/ T © \ 288 108

+x2(%—%> +z<@—%) +log(x)+1)

5 4 3 2 1 1
+( c 7 +m_+x_+£+1> (mx6(7—610g(x))+%x5(—5log(az)—4))

460800 ' 9216 " 288 ' 16 ' 2
% 5 [ log(z) 107 4 (log(x) 19
+ (ﬁ + E) (x (460800 N 13824000) te ( 9216 55296)

+z3<%—ﬁ> +x2(%—é> —I—x(@—%) +log(x)+1)
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4.47 problem 44

Internal problem ID [6514]

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) +2¢'z —yz =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

‘0rder:=6; ‘

‘dsolve(cos(x)*diff(y(x), x, x) + 2*xxdiff(y(x), x) - x*xy(x) = 0,y(x),type='series|',x=0);

y(x) = (1 + %x?’ — %x‘r’) y(0) + <:v — §x3 + %m‘l + 2—10935) D(y) (0) + O($6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

‘ AsymptoticDSolveValue [Cos[x]*y'' [x]+2*x*y' [x]-x*y[x]==0,y[x],{x,0,5}]

x® 23 x® ozt 28
I | v
y(x)—)cl< 40+ 6 + >+02<20+12 3 +w)
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4.48 problem 45

Internal problem ID [6515]

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]]

y'z’ +4yz+ (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

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), X, X) + 4xxxdiff(y(x), x) + (x72+2)*y(x) = O,y(x),type='sefﬁes',x=0);

a(1—g2® + ga* + 0 (2%) 2+ c2(1 — 322 + 52* 4+ O (29))
72

y(z) =

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 40

‘ AsymptoticDSolveValue [x~2xy'' [x]+4*x*y' [x]+(x~2+2)*y[x]==0,y[x],{x,0,5}]
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4.49 problem 46

Internal problem ID [6516]

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]]

'z +y'z —yr =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

‘Order:=6; ‘
Ldsolve(x‘2*diff(y(x), X, x) + xxdiff(y(x), x) - x*xy(x) = O,y(x),type='series',x=9P;

1 1 1 1
— 1 1 T2 3 4 5 6
y(z) = (co n(x)+c1)( R AR L Ayt +0(z ))
3 11 25 137
-9 Y2 .3 _ 4 5 6
* <( )= 3% ~ 108" " aa56” ~ 132000° TO@ >) “

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

‘ AsymptoticDSolveValue [x~2*y'' [x]+x*y' [x]-x*y[x]==0,y[x],{x,0,5}]

576 36 4

e _137x5_25x4_11x3_3_x2+ z° +x_4+a:_3+z_2+x+1 log(z) 22
2\ 432000 3456 108 4 14400 576 36 4 &

x® 2t xd z?
= z o r.r 1
y(x) 01(14400+ +—=+—4+x+ )
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4.50 problem 47

Internal problem ID [6517]

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]]

4

1
y"w2+y'x+< 2__)y:0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘Order:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—1/4)*y(x) = o,y(x),type='series-,Xfp);

y(@) = c(1— 32?2+ 552* + 0 (2%) z + 2 (1 — 2° + Szt + O (29))
= NG
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 58

e

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x~2-1/4) *y[x]==0,y[x],{x,0,5}]

~—

272 p3/2 1 292 z5/2
y(x)%cl(ﬂ—7+%)+cz< —+\/E)
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4.51 problem 48

Internal problem ID [6518]

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]]

(®—z)y —yz+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: 34

N

p
‘0rder:=6; ‘
Ldsolve((x‘2—x)*diff(y(x), x$2) -x*diff (y(x), x)+y(x) = O,y(x),type='series',x=0);J

y(z) =cz(1+0(2%) + (z+ 0 (2°)) In(z) o+ (1 —2+ O (2%)) 2

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 20

e

LAsymptoticDSolveValue [(x"2-x)*y' ' [x]-x*y' [x]+y[x]==0,y[x],{x,0,5}] J

y(x) = cox + ¢1(—3z + zlog(z) + 1)
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4.52 problem 49

Internal problem ID [6519]

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, °

y'z® + (2 +62)y +yz =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

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) +(6*x+x"2) *diff (y(x), x)+x*xy(x) = O,y(x),type='series'i#=0);

1 1 1 1
o1t e L os a_ 5 6
y(z) cl< 62t 2% " 336% T 3022 30000° +0(z ))
., €2(2880 — 2880z + 14400 — 480a° + 1200 — 240° + 0 (2%))

x5

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 68

‘ AsymptoticDSolveValue [x~2*y'' [x]+(6*x+x~2)*y' [x]+x*y[x]==0,y[x],{x,0,5}] ‘

(.’I))—)C :)34 _1:_3+:I7_2_E+1 +c l_l+i_i+i
y 2\3024 336 " 42 6 N5 " 20 23 6x2 ' 24z
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4.53 problem 50

Internal problem ID [6520]

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]]

y'z> —yz+ (2 —8)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: 35

e N
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) —x*diff (y(x), x)+(x"2-8)*y(x) = O,y(x),type='series',Xfp);

—86400 — 10800z% — 1350z* + O ()

y(z) = cz* (1 — ix2 + ix‘l +0 (xﬁ)) + cul

16 640 x?
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42
LAsymptoticDSolveValue [x~2%y' ' [x]-x*y' [x]+(x"2-8)*y[x]==0,y[x],{x,0,5}] J

() = ¢ x—2+l+1 +c w—8—$—6+x4
y 64 22" 8 2\ 640 ~ 16
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4.54 problem 51

Internal problem ID [6521]

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]]

y'z? — 'z +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

‘Order:=6; ‘
Ldsolve(x‘2*diff(y(x), x$2) -9*x*diff (y(x), x)+26xy(x) = O,y(x),type='series',x=0)%

y(z) =2°(c2In (z) + 1) + O(2°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

LAsymptoticDSolveValue [x~2*y'' [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 [6522]

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]]

y'r? —y'z — (a:2+§) 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

‘Order:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)-x*diff(y(x),x)-(x‘2+5/4)*y(x) = o,y(x),type='series-,Xfp);

az®(1+ 522 + 552* + O (2°)) + c2(12 — 622 — 32* + O (2°))
y(z) = NG

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 58

e

LAsymptoticDSolveValue [x~2*y' ' [x]-x*y' [x]-(x"2+5/4)*y[x]==0,y[x],{x,0,5}]

~—

272 23/2 1 213/2  p9/2 /2
y‘”*“(‘?‘7+ﬁ> W(%*l—o” )
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4.56 problem 53

Internal problem ID [6523]

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]]

4

1
y"w2+y'x+< 2__)y:0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘Order:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—1/4)*y(x) = o,y(x),type='series-,Xfp);

c(1— 32?2+ 552* + 0 (2%) z + 2 (1 — 2° + Szt + O (29))
y(z) = NG

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 58

e

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x~2-1/4) *y[x]==0,y[x],{x,0,5}]

~—

272 p3/2 1 292 z5/2
y(x)%cl(ﬂ—7+%)+cz< —+\/E)
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4.57 problem 54

Internal problem ID [6524]

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'+(2—2)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: 44

‘0rder:=6;
‘dsolve(x*diff(y(x),x$2)+(2-x)*diff(y(x),x)-y(x) = 0,y(x) ,type='series',x=0);

11, 1 1 1
— 1 - T2 3 - 4 ;] 6
y(@) cl( TRt T it Fag® tO )

+ c(l+z+ 2%+ ta® + Lat + 5;2° + O (2°))
T

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

LAsymptoticDSolveValue [y ' ' [x]+(2-x) *y"' [x]-y [x]==0,y[x],{x,0,5}] J

O PR A S S VDAY (S N
y 2476 "2 % 2\120 72476 T2
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4.58 problem 55

Internal problem ID [6525]

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]]

2yt +3yz —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: 27

e B

Order:=6;
‘dsolve(2*x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)—y(x) = 0,y(x) ,type='series',x=0);

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

e

LAsymptoticDSolveValue [2#%x72*y' ' [x]+3*x*xy ' [x]-y[x]==0,y[x],{x,0,5}]

~—

c
y(z) = vz + ;2
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4.59 problem 56

Internal problem ID [6526]

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]]

2"z + 5z +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

‘Order:=6; ‘
Ldsolve(Q*x‘Q*diff(y(x),x$2)+5*x*diff(y(x),x)+4*y(x) = 0,y(x),type='series',x=0);J

v@) = T2 o)
T4
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44
LAsymptoticDSolveValue [2xx~2xy' ' [x]+6*xx*y' [x]+4*y[x]==0,y[x],{x,0,5}] J

y(z) — clxi (-3+iva) + ch% (-3-ivas)
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4.60 problem 57

Internal problem ID [6527]

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]]

y'z? +3y'z +4z'y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

‘Order:=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',x=0w;

ea(—2+ 2t + 0 (2°))

y(z) =1 (1 Lo (:v6)> +

6 x?
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30
LAsymptoticDSolveValue [x~2%y' ' [x]+3*x*y' [x]+4*x~4*y[x]==0,y[x],{x,0,5}] J

xt 1 22
y(.’L’) —)Cz<1 — E) +Cl(; — E)
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4.61 problem 58

Internal problem ID [6528]

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]]

y'z? —yx =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 58

‘Order:=6;
Ldsolve(x‘2*diff(y(x),x$2)-x*y(x) = 0,y(x) ,type='series',x=0);

11 1 1
— 1 - 2 - P e 5 6
y(z) clx( 52+ 5%+ 1%t s0” T+ ge100° +0 (= )>

1 1 1 1
1 T2 3 4 5 6
+c2(n(x) <x+2m + 5% 1% + 55507 +0 (z ))

3 7 35 101
1=-2 2 _ 3 _ 4 5 6
* ( i " 36" " 1ms® " seano® TOE )>)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 85

‘ AsymptoticDSolveValue [x~2*y'' [x]-x*y[x]==0,y[x],{x,0,5}]

144

x® 2t 3 z?
+C2(2880+m+ﬁ+?+x)

1 —4 4 __ 4 3 _ 21 2 172 172
ye) e (_“’(w3+12w2+72x+144) log(z) + — 72" — 4802" = 21602” - 1728z + 17 8)

1728




265

4.62 problem 59

Internal problem ID [6529]

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]]

(1-2*)y"+y +y—ze*=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

N

p
‘0rder:=6; ‘
Ldsolve((1—x“2)*diff(y(x),x$2)+diff(y(x),x)+y(x)=x*exp(x),y(x),type='series',x=0)ﬁ

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) = ozt :c2+ N Tx° x4+z3 m2+1
Y\&) = @ T)T 120 1276 2
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4.63 problem 60

Internal problem ID [6530]

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]

Yy —y(1—¢*) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

[dsolve (diff (y(x) ,x)=y(x)*(1-y(x)~2),y(x), singsol=all) J
1
RN |
1
y(@) = -

e 2rc; +1
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v/ Solution by Mathematica
Time used: 0.715 (sec). Leaf size: 100

kDSolve [y' [x]==y[x]*(1-y[x]~2),y[x],x,IncludeSingularSolutions -> True]

v = e
y(x) \/ﬁ
y(z) = —1

y(z) =0

y(z) > 1

y(z) = —;:E
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4.64 problem 61

Internal problem ID [6531]

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]]

7

1
)
1—z+y 1—2z

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 155

Ldsolve (x/(1-x)*diff (y(x) ,x$2)+y(x)=1/(1-x) ,y(x), singsol=all) J

y(x) = (Bessell (0, —z) + Bessell (1, —x)) zcy
+ z(— BesselK (0, —z) + BesselK (1, —z)) ¢; — x ((BesselI (0, —x)

+Bessell (1, —z)) / — BesselK (0, —z) + BesselK (1, —z) i
; BesselK (1, —z) Bessell (0, z) 22 — BesselK (0, —z) Bessell (1,z) 22 +z + 1
Bessell (0, —z) + Bessell (1, —x)
d B 1K (0, —
(/ BesselK (1, —z) Bessell (0, z) 22 — BesselK (0, —x) Bessell (1,z) 22 + z + 1 z | (BesselK (0, —z)

— BesselK (1, —x)))
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v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 89

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

y(x) — z(Bessell(0,z) — Bessell(1, z)) (/1Z(K0(K[1]) + K;(K[1))dK[1] + 02)

3 2

1 1
+ e "z HypergeometricU (5, 2, Zx) (—2\/7_rz 1By (5, 1, 1 Z) + 24/ Bessell(0, z)

+ Cl)



270

4.65 problem 62

Internal problem ID [6532]

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
l1—=2x

+yr=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(x) = c1 AiryAi(x — 1) + co AiryBi(z — 1)
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

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

y(x) = ¢ AiryAi(z — 1) + ¢ AiryBi(z — 1)
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4.66 problem 63

Internal problem ID [6533]

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(z)=0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 162

Ldsolve (x/ (1-x)*diff (y(x) ,x$2)+y(x)=cos(x) ,y(x), singsol=all) J

y(x) = (Bessell (0, —z) + Bessell (1, —x)) zcy
+ z(— BesselK (0, —z) + BesselK (1, —z)) ¢; + = ((BesselI (0, —x)

(— BesselK (0, —z) + BesselK (1, —x)) cos (z) (x — 1)
Bessell (1, — d
FBessell (1, ~)) </ BesselK (1, —z) Bessell (0, z) 2 — BesselK (0, —x) Bessell (1,z) 22 + z + 1 v
(Bessell (0,z) — Bessell (1, z)) cos (z) (x — 1)
d BesselK (0, —
* (/ BesselK (1, —z) Bessell (0, z) 2 — BesselK (0, —x) Bessell (1,z) 22 + z + 1 7 ) (Besselk (0, —z)

— BesselK (1, —x)))
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v/ Solution by Mathematica
Time used: 3.942 (sec). Leaf size: 95

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

1 X
y(xz) — 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] + cl) + z(Bessell(0, )

— Bessell(1, z)) </1w —((Ko(K[2]) + K1(K][2])) cos(K[2])(K[2] — 1))dK[2] + 02)



4.67 problem 64

Internal problem ID [6534]

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— 22

X Solution by Maple

273

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 [6535]

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]]

y' — (z°+3)y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

-

Ldsolve(diff (y(x),x$2)=(x"2+3)*y(x),y(x), singsol=all) J

y(x) =cixez + ¢y (eT\/Tr erf (z) x + e_7>

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 41

-

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

~—

N

y(zr) > e 7 (e"”Qa;(cl — Vmeserf(z)) — cz>
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4.69 problem 66

Internal problem ID [6536]

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]]

v +y(-14+2z)=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘0rder:=6;
‘dsolve(diff(y(x),x$2)+(x-1)*y(x)=0,y(x),type='series',x=0);

1 1 1 1 1 1 1
=(14+= 2_ -3, —,4_ — .5 It N 4 5 D 6
y(z) < +2m 57 —|—24:c 20° > y(0) + <x—|—6.’c 7 +—120x (y) (0)+O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

 AsymptoticDSolveValue[y'' [x]+(x-1)*y[x]==0,y[x],{x,0,5}]

ot L ot 23 z?
L v T A AT |
y(:c)—>02<120 12+6+$)+01( 30+24 6+2+ )
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4.70 problem 67

Internal problem ID [6537]

Book: Own collection of miscellaneous problems
Section: section 4.0

Problem number: 67.

ODE order: 1.

ODE degree: 1.

Solve

7' (t) = z(t) +2y(t) + 2t + 1
y'(t) = 5z(t) + y(t) + 3t — 1

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 68

e

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],[x(t), y(gﬁ], singsol=

e(1+m)t02\/m e‘<‘1+m)tc1\/ﬁ 4 17
2(t) = 5 N 5 "9t

v/ Solution by Mathematica
Time used: 10.731 (sec). Leaf size: 96

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, IncludeSJingularSolut

4t 2 1
z(t) — -5+ c1€e’ cosh (\/ﬁt) + \/;CQet sinh (\/ﬁt) + S_I

Tt . 5 . 67
y(t) — ~9 + cpe’ cosh (\/Et) + \/;cle sinh (\/Et) 81
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4.71 problem 68

Internal problem ID [6538]

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) = 0

v/ Solution by Maple
Time used: 0.063 (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)

y(x) = e " sin (207) ¢, + 1% cos (20z) ¢; — 377 377

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 44

e

LDSolve [y'' [x]+20*y' [x]+500*y[x] == 100000*Cos [100*x] ,y [x] ,x,IncludeSingularSolutiJons -> True]

2
y(z) — —%;(;(19 cos(100x) — 4sin(100z)) + e~ '%%(c, cos(20z) + ¢; sin(20z))
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4.72 problem 69

Internal problem ID [6539]

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: 0.093 (sec). Leaf size: 37

‘dsolve(diff(y(x),x$2)*sin(2*x)‘2+diff(y(x),x)*sin(4*x)—4*y(x)=0,y(x), singsol=allP

¢ c2y/cos (4z) + 1
= +
\/—2cos (4z) +2  \/—2cos (4z) + 2

y(z)

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 23

LDSolve [y'' [x]*Sin[2*x] ~2+y' [x]*Sin[4*x]-4*y[x]==0,y[x],x,IncludeSingularSolut ionsJ -> True]

y(x) = csc(2x)(c1 — ice cos(2z))
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5.1 problem 1

Internal problem ID [6540)]

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]]

y"—Ayg -0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 61

-

Ldsolve(diff (y(x),x$2)=Axy (x)~(2/3),y(x), singsol=all)

~—

y(z) =0

d a—x—c=0

/y(w) 5
\/30_af A — 5c,

d a—x—c=0

/y(Z) 5
\/30_at A —5¢,

v Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 75

-/

LDSolve [y'' [x]==A*xy[x]~(2/3),y[x],x,IncludeSingularSolutions -> Truel

y(z)? (1 + %) Hypergeometric2F'1 (%, 38 _6Ay(w)5/3> 2

5c1 2
=(r+c),ylx
gAy(x)5/3 +e ( 2)"5y(2)

Solve
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5.2 problem 2

Internal problem ID [6541]

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' +2)z+ (2> +1)y=0

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

-

Ldsolve (diff (y(x),x$2) +2*x*diff (y(x) ,x)+(x"2+1) *y(x)=0,y(x), singsol=all) J

2

x z2
y(z) =cre” 2 +cozre” 2

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

~N

LDSolve [y'' [x]+2*x*y' [x]+(x"2+1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

1‘2
y(x) > e 2 (cx + 1)
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5.3 problem 3

Internal problem ID [6542]

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: 14

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

y(x) = c1 csc(x) + cox csc ()

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 15

‘ DSolvel[y'' [x]+2*Cot [x]*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = (coz + ¢1) cse(x)
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5.4 problem 4

Internal problem ID [6543]

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
y”x2+y’x+< 2—Z)y=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

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)

_cisin(x) | cycos ()

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 39

e B

LDSolve [x~2xy' ' [x]+x*y' [x]+(x"2-1/4)*y[x] == 0,y[x],x,IncludeSingularSolutions -> Frue]

e~ (2c; — icye?®)

y(z) — e
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5.5 problem 5

Internal problem ID [6544]

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]]

4y'z* + (—8z° +4z)y + (42° — 4z — 1)y — 4V/z e =0

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

‘dsolve(4*x“2*diff(diff(y(x),x),x)+(-8*x“2+4*x)*diff(y(x),x)+(4*x‘2—4*x—1)*y(x) = F*x‘(1/2)*ex

(0)="2
s
v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 27

+ vz e®c; + vz e (=1 +In(z))

DSolve [4*x~2*y' ' [x]+(-8*x~2+4x*x)*y' [x]+(4*x"2-4%x-1)*y[x] == 4*x~(1/2)*Exp([x],y [xp ,X,IncludeS

N J

y(z) = e*(z log(z) +£/_51 +c)z+ )
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5.6 problem 6

Internal problem ID [6545]

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]]

Yy’ — (22 +2)y + (z+2)y —62°" =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

Ldsolve (x*diff (diff (y(x),x) ,x) - (2*xx+2) *diff (y(x) ,x)+(2+x) *y(x) = 6*x"3*exp(x) ,y(x)}, singsol=al

3%t

2

y(z) = e"cy + ”zc; +

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 29

e

N
LDSolve [xxy' ' [x]-(2*x+2) *y' [x]+(2+x) *y[x] == 6*x~3*Exp[x],y[x],x, IncludeSingularSoJlutions -> T

1
y(z) — Eez (92* + 2¢,3° + 6¢1)
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5.7 problem 7

Internal problem ID [6546]

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——=0
T

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;
Ldsolve(diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0);

No solution found

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 113

LAsymptoticDSolveValue [y' [x]1+y[x]==1/x,y[x],{x,0,5}]

(z) — 5"'5+$4 ﬁ+£—m¢ x6+£+£+£+£wwbu)
y 120 724 6 " 2 2160 ' 600 ' 96 ' 18 ' 4 &

ozt 2 x?
+qc_—+—-—+——x+0

120 24 6 2
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5.8 problem 8

Internal problem ID [6547]

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
y+y——5=0
T

With the expansion point for the power series method at x = 0.

X Solution by Maple

‘Order:=6;
Ldsolve(diff(y(x),x)+y(x)=1/x‘2,y(x),type='series',x=0);

No solution found

v Solution by Mathematica

Time used: 0.009 (sec). Leaf size: 122

LAsymptoticDSolveValue [y' [x]+y[x]==1/x"2,y[x],{x,0,5}]

(z) — 965+‘7E4 x3+$2 r+1 z + i +x_4+a:_3+x_2+§_1+10 ()
Y 120 24 6 2 2160 ' 1800 ' 480 72 12 2 g °

ozt 2 x?
+c1(——+———+——x+1>

120 24 6 2
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5.9 problem 9

Internal problem ID [6548]

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 [_separable]

vr+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: 15

‘Order:=6;
‘dsolve(x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y(z) = % + O(z°)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 9

LAsymptoticDSolveValue [xxy' [x]+y[x]==0,y[x],{x,0,5}]

C1

y(z) — 7
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5.10 problem 10

Internal problem ID [6549]

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

‘0rder:=6; ‘
‘dsolve(diff(y(x),x)=1/x,y(x),type='series',x=0); J

No solution found

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 8

AsymptoticDSolveValuely' [x]==1/x,y[x],{x,0,5}]

N\ J

y(z) — log(z) + ¢
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5.11 problem 11

Internal problem ID [6550]

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]]

yl/__zo
T

With the expansion point for the power series method at x = 0.

X Solution by Maple

e B

Order:=6;
‘dsolve(diff (y(x),x$2)=1/x,y(x),type='series',x=0); J

No solution found

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 17

AsymptoticDSolveValuel[y'' [x]==1/x,y[x],{x,0,5}]

N\ J

y(z) = —z 4+ zlog(z) + cax + 4
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5.12 problem 12

Internal problem ID [6551]

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/__:0
i

With the expansion point for the power series method at x = 0.

X Solution by Maple

e B

Order:=6;
‘dsolve(diff(y(x),x$2)+diff(y(x),x)=1/x,y(x),type='series',x=0); J

No solution found

v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 159

AsymptoticDSolveValuel[y'' [x]+y' [x]==1/x,y[x],{x,0,5}]

N\ J

A R A A G A A UL A P DAY G i
y 4320 600 96 18 4 " 2\"70T120 2476 2

¥ 2 oz 8 5 ozt 13 2P
ot -5+l +o—t —+ =+ —+zt+log(r) | —z+c

120 24 6 2 2160 600 96 18 4
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5.13 problem 13

Internal problem ID [6552]

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——=0
T

With the expansion point for the power series method at x = 0.

X Solution by Maple

e B

Order:=6;
‘dsolve(diff(y(x),x$2)+y(x)=1/x,y(x),type='series',x=0); J

No solution found

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 148

AsymptoticDSolveValuel[y'' [x]+y[x]==1/x,y[x],{x,0,5}]

N\ J

x0 zt 2P 26 ozt 2? 28 2t 22
- T T ) (- T A |
y@yﬁx( 5040 T 120 6*’)( 1320 T 96 4+°g@)+q( 720 " 24 2+')

z8 zt z2 28 26 ozt 2?
- T ) (BT ) (- E LT
*”ﬂ(5M0+uo 64'>+( 600 18 x)(7m+d4 2*’)
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5.14 problem 14

Internal problem ID [6553]

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——=0
X

With the expansion point for the power series method at x = 0.

X Solution by Maple

e B

Order:=6;
‘dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1/x,y(x),type='series',x=0); J

No solution found

v/ Solution by Mathematica

Time used: 0.053 (sec). Leaf size: 152

AsymptoticDSolveValuel[y'' [x]+y' [x]+y[x]==1/x,y[x],{x,0,5}]

N\ J

4320+Eo_%_ﬁ+x+1°g(x)>

A ) (41206 ¥ ot 28
T 1
3 x? x0 ¥ rt 2
AN T T N O I A A A
+(6 2+>( 180 T 600 T 96 4 x)
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5.15 problem 15

Internal problem ID [6554]

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

VI+h?

R + =0

v Solution by Maple
Time used: 0.719 (sec). Leaf size: 108

Ldsolve(h(u)’? + 2*axh(u)/sqrt(1 + diff(h(u), u)~2) = b~2,h(u), singsol=all)

M (_a+b)(_a—b) N
u< ¢—<—02+2_aa—b2><_a2-Q_M_zﬁ)d‘) =

N (_a+b)(_a—0b) N
! </ \/_(_02+2_aa—b2)(_a2_2_aa_b2)d—) 1=20
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v/ Solution by Mathematica
Time used: 24.533 (sec). Leaf size: 913

kDSolve [h[u]l~2 + 2*a*xh[u]l/Sqrt[1 + (h'[u])~2] == b~2,h[u],u, IncludeSingularSolutians -> True]

h(u)
#1°
\/T\/ 2\/‘12(“2%2)”“2“’2 \/1 T 2/a% (@50 4202+ b2 (2 a? (a® + b?) -
— InverseFunction | —
+ Cl]
h(u)
#1°
\/T\/ 2\/a2(a2+b2)+2“2+b2 \/1 T 2/ (@ 452+ 20241 (2 a? (a® + b?) -
— InverseFunction | —

+Cl]
M) > V@ TF —a
hw) > VT T —a
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5.16 problem 16

Internal problem ID [6555]

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+ (x +2)e** =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

-

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)-24*y(x)=16-(x+2)*exp(4*x),y(x), singsol=a11ﬁ

_ 2 (—50z% — 190z + 19) e**
__ 4z 6x , <
y(z) = e*ca + e ¢ 3 1000

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 40

e N

LDSolve [y'' [x]+2*y' [x]-24*y[x]==16-(x+2)*Exp[4*x] ,y[x] ,x,IncludeSingularSolutions J—> True]

e'*(—10z(5z + 19) + 19 + 1000c;) 2
1000 3

y(x) — cre % 4+
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5.17 problem 17

Internal problem ID [6556]

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 _ 6e2t—2 =0

With initial conditions

[y(1) = 4,9'(1) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 17

e

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)—4*y(t)=6*exp(2*t-2),y(1) = 4, D(y)(1) = 5] ,\Jy(t), singso

y(t) — 3et—1 + e2t—2

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 18

‘DSolve[{y''[t]+3+y' [t]-4y[t]==6+Exp[2+t-2],{y[1]==4,y' [1]==5}},y[t],t,IncludeSingularSolutio

y(t) — 2 (et + 36)



5.18 problem 18

Internal problem ID [6557]

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]]

yl/ +y— eacos(a:) =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 76

298

‘Order:=8;
‘dsolve(diff(y(x),x$2)+y(x)=exp(a*cos(x)),y(x),type='series',x=0);

(1l L Lo I S S
y(x)—(l 5% t 5% 720x)y(0)+(x 6 T 190% ~ 50a0” D(y) (0)

e’z?  (—a—1)e'z* (3a®+2a+1)e%a® s
2 T 720 +0(@)

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 239

e

LAsymptoticDSolveValue [y'' [x]+y[x]==Exp[a*Cos[x]],y[x],{x,0,7}]

~—

7 5

3 1 1 3 2 1 1 a7
y(z) — (_$_+x__x_+x) (_(302+7a+1)eax5—( 5a° + 60a® + 3la + 1) e’z

5040 120 6 120 5040

720

1 6 4 2 1
- E(G +1)e’z® + e“x) + (_x_ + T 1) (——(15a2 + 15a + 1) e*z°

(105a® + 210a* + 63a + 1) e®z® 1 . €T
il 1)elzt —
+ 40320 +ogBat et — =

x’ 2 26zt 2P
- LT I ]
+CQ( 5040 T 120~ 6 +x)+cl( 20t 2" )

)
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5.19 problem 19

Internal problem ID [6558]

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 0
2uln (y) +y—=z

Y

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

e

Ldsolve (diff (y(x) ,x)=y(x)/(2*y (x)*1n(y(x))+y(x)-x) ,y(x), singsol=all)

-

y(z) = eRootOf(Ze* 7=z e-Tter)

v/ Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 19

e

LDSolve [y' [x]==y[x]/(2*y[x]*Logly[x]]1+y[x]-x),y[x],x,IncludeSingularSolutions -> 'I:Jrue]

Solve |z = y(z) log(y(z)) + V@) y(x)
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5.20 problem 20

Internal problem ID [6559]

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]]

oy’ —(2z+1)y+(1+2)y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

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(x) = c1e” + cpe”x?

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23

N
LDSolve [x*xy' ' [x]-(2*x+1)*y' [x]+(x+1) *y [x]==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

y(z) — %ex (c22” + 2¢1)
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5.21 problem 21

Internal problem ID [6560]

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 [_separable]

Yy +e ¥ =0

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

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

caxr —1
—In(-
y(z) =In ( . )
v/ Solution by Mathematica

Time used: 0.425 (sec). Leaf size: 12

LDSolve [x~2xy' [x]+Exp[-y[x]1]1==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = log (% + cl)
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5.22 problem 22

Internal problem ID [6561]

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]]

yl/+ey:0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 23

e

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

~—

2
tanh (“’—”) -1

2c1
—In| -
v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 31
LDSolve [y'' [x]+Exp[y[x]1]1==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = —log(2) + log (clsech2 <%\/a(x + 02)))
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5.23 problem 23

Internal problem ID [6562]

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‘]]

,_y:v+3a:—2y+6_0
yr—3x —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=a11b

No solution found
X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSOlve [y' [x]==(x*y [x]+3*x-2*xy [x] +6) / (x*y [x] -3*x-2*y [x]+6) ,y [x] ,x, IncludeSingularSJolut ions ->

Not solved
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