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1.1 problem 1
Internal problem ID [7390]

Book: Second order enumerated odes
Section: section 1

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

yll=0

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

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

y(x) =cx+co

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

-

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

-/

y(x) = o+



1.2 problem 2
Internal problem ID [7391]

Book: Second order enumerated odes
Section: section 1

Problem number: 2.

ODE order: 2.

ODE degree: 2.

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

y//2 =0

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

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

y(x) =z +co

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

-

DSolve[(y''[x])~2==0,y[x],x,IncludeSingularSolutions -> Truel

N\

y(z) = o+



1.3 problem 3
Internal problem ID [7392]

Book: Second order enumerated odes
Section: section 1

Problem number: 3.

ODE order: 2.

ODE degree: 0.

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

ylln — 0

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

-

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

~—

y(x) =z +co

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

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

1
y(z) — §O%x2 + e+ ¢



1.4 problem 4
Internal problem ID [7393]

Book: Second order enumerated odes
Section: section 1

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

ay’ =0

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

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

y(x) =cx+co

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

-

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

-/

y(x) = o+



1.5 problem 5
Internal problem ID [7394]

Book: Second order enumerated odes
Section: section 1

Problem number: 5.

ODE order: 2.

ODE degree: 2.

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

ay"2 =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

Ldsolve (axdiff (y(x),x$2) "2=0,y(x), singsol=all)

y(x) =z +co

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

-

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

N\

y(z) = o+



1.6 problem 6
Internal problem ID [7395]

Book: Second order enumerated odes
Section: section 1

Problem number: 6.

ODE order: 2.

ODE degree: 0.

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

ay” =0

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

-

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

~—

y(x) =z +co

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

LDSolve [a*(y''[x]) "n==0,y[x],x,IncludeSingularSolutions -> Truel

1
y(z) — §O%x2 + e+ ¢



1.7 problem 7
Internal problem ID [7396]

Book: Second order enumerated odes
Section: section 1

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

yll — 1
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14
Ldsolve (diff (y(x),x$2)=1,y(x), singsol=all) J

1
y(z) = 5.’1)2 + 1T+ e

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

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

2

T
y(z) — 5 + oz + ¢

10



1.8 problem 8
Internal problem ID [7397]

Book: Second order enumerated odes
Section: section 1

Problem number: 8.

ODE order: 2.

ODE degree: 2.

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

y//2 -1

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

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

1
y(z) = 5582 +az+c

1
y(z) = —§x2 + a1z + e

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 37

LDSolve [(y''[x])"2==1,y[x],x,IncludeSingularSolutions -> True]

2

T
y(x) — 3 + oz + ¢

2

x
y(z) — 5 + oz + 1

11



1.9 problem 9
Internal problem ID [7398]

Book: Second order enumerated odes
Section: section 1

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

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

1
y(z) = gacg‘ + az + ¢

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

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

3

T
y(z) — 5 + oz + ¢

12



1.10 problem 10
Internal problem ID [7399]

Book: Second order enumerated odes
Section: section 1

Problem number: 10.

ODE order: 2.

ODE degree: 2.

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

"2

Il
8

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

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

Az
y(z) = I +az+c
Az
y(z) = — 15 + 1z +co

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41

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

25/
y(x) = — 15 + cox + 1

4$5/2
y(x) — 15 + cox + 1

13



1.11 problem 11
Internal problem ID [7400]

Book: Second order enumerated odes
Section: section 1

Problem number: 11.

ODE order: 2.

ODE degree: 3.

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

y//3 =0

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

Ldsolve (diff (y(x),x$2)"3=0,y(x), singsol=all)

y(x) =z +co

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

-

DSolve[(y''[x])~3==0,y[x],x,IncludeSingularSolutions -> Truel

N\

y(z) = o+

14



1.12 problem 12
Internal problem ID [7401]

Book: Second order enumerated odes
Section: section 1

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y/1+y1=0

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

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

y(z) =c1 +e %c

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 17

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

N\

y(x) = o —cre”®

15



1.13 problem 13
Internal problem ID [7402]

Book: Second order enumerated odes
Section: section 1

Problem number: 13.

ODE order: 2.

ODE degree: 2.

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

+y' =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 27

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

1 1
y(z) = — =2+ Zc12°

2 9 —ch—i—cQ

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 69

-

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

-/

2 1 i’z

y(z) — I3 Zicle += to
() — v + 12’0 r? + ' +c
Y 124" g @

16



1.14 problem 14
Internal problem ID [7403]

Book: Second order enumerated odes
Section: section 1

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y// + y/2 =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve (diff (y(x),x$2)+diff (y(x),x)"2=0,y(x), singsol=all) J

y(z) =In(c1z + ¢2)

v/ Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 15

-

DSolvel[y'' [x]+(y'[x])~2==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = log(z — ¢1) + c2

17



1.15 problem 15
Internal problem ID [7404]

Book: Second order enumerated odes
Section: section 1

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y/1+y1=1

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

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

y(z) = - +z+co

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

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

N\

y(x) >z —cre "+ co

18



1.16 problem 16
Internal problem ID [7405]

Book: Second order enumerated odes
Section: section 1

Problem number: 16.

ODE order: 2.

ODE degree: 2.

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

+y' =1

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 30

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

y(z)=z+ ¢
1 1
y(z) = —Ex3 + éclx2 —zE+ T+

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 67

-

LDSolve [(y''[x])~2+y' [x]==1,y[x],x,IncludeSingularSolutions -> True]

-/

% —_—— — — _—

y(@) 12 4 4 e
() = x3+clx2+ c2x+c

y 127 4 4 T

19



1.17 problem 17
Internal problem ID [7406]

Book: Second order enumerated odes
Section: section 1

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y//+y/2 -1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

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

y(z) =z —In(2) +In (e *c; — c2)

v/ Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 46

-

DSolvel[y'' [x]+(y'[x])~2==1,y[x],x,IncludeSingularSolutions -> True]

N

y(z) — —log (¢*) + log (e** + ) + ¢
y(z) = —log (€”) + log (€**) + ¢

20



1.18 problem 18
Internal problem ID [7407]

Book: Second order enumerated odes
Section: section 1

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

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

2

T
y(z) = 5 = e ’ci—x+c

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 27

r

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

| —

21



1.19 problem 19
Internal problem ID [7408]

Book: Second order enumerated odes
Section: section 1

Problem number: 19.

ODE order: 2.

ODE degree: 2.

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 122

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

e (st
+2 eRootOf(_Z—ac—2 &Z+2+cl_1n<$2(epz_2)2)> N x) ot
2L _ _z_1q 3 ]
y(z) = amberth( cie” 2 ) + 3 LambertW (—016_5_1)2

2

+ 4 LambertW (—cle_%_l) + % —T+c

22



v/ Solution by Mathematica
Time used: 24.995 (sec). Leaf size: 237

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

—

y(x) — §W<e_§_1_> + 3W<e_%_1_%1> + 4W<e_5_ _71) +——z+¢c
2 2
y(z) = §W(—e%(_z_2+q)> +3W (—ebmzren ) 2 gy (—edoen 2+Cl)> +% —T+e
2
y(z) — % —z+4c
(z) — gW(—e—%—l)?’ +3W (—e 2 AW (—e 57 + v +
Y 3 e g ~rte

23



1.20 problem 20
Internal problem ID [7409]

Book: Second order enumerated odes
Section: section 1

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y// + y/2 =
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve (diff (y(x),x$2)+diff (y(x),x) "2=x,y(x), singsol=all) J

y(z) = In (7) + In (¢; AiryAi (z) — ¢ AiryBi (z))

v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 15

-

DSolvel[y'' [x]+(y'[x])~2==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = log(z — ¢1) + c2

24



1.21 problem 21
Internal problem ID [7410)]

Book: Second order enumerated odes
Section: section 1

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y'+y +y=0

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

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

y(z) =e 2 (cl sin (@) + c2 cos (@))

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 42

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

y(z) — e~/ <cz cos (@) + ¢ sin (@))

25



1.22 problem 22
Internal problem ID [7411]

Book: Second order enumerated odes
Section: section 1

Problem number: 22.

ODE order: 2.

ODE degree: 2.

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

v +y +y=0

X Solution by Maple

‘dsolve(diff(y(x),x$2)“2+diff(y(x),x)+y(x)=0,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]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

Not solved

26



1.23 problem 23
Internal problem ID [7412]

Book: Second order enumerated odes
Section: section 1

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

V' +y°+y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 61

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

y(z) 1 p
-2 ol —xz—cp=0
V2+4e 29, —4 a 2

y(z) 1 p
2 al —z—c=0
/ V2+4e 29, —4 g ?

27



v/ Solution by Mathematica
Time used: 0.786 (sec). Leaf size: 272

kDSolve [y'' [x]+(y' [x])~2+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

- /3
y(z) — InverseFunction - dK[1]& | [x + c2]
)1 V/2e2Ke; — 2K[1] + 1
2 /3
y(z) — InverseFunction dK[2)&| [z + ¢
J1 o /2e72KBe; —2K[2] +1
2 /3
y(x) — InverseFunction - dK[1]& | [z + ¢
J1 /2e2Kl(—¢;) — 2K[1] + 1
2 /3
y(x) — InverseFunction - dK[1]& | [z + ¢2]
1 /2 2Klle — 2K[1] + 1
2 /s
y(z) — InverseFunction dK[2)& | [z + ¢
J1 \/2e7 KB (—¢;) — 2K[2] + 1
2 /3
y(z) — InverseFunction dK[2)& | [z + c2]
J1 \/2e KB — 2K[2] 4+ 1

28



1.24 problem 24
Internal problem ID [7413]

Book: Second order enumerated odes
Section: section 1

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

yll+y/+y:1

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

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

y(z) = e 2 sin (@) o +e7 2 cos (@) c+1

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 49

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

—x/2 z/2 \/3.’1,' : \/§.’L’
y(z) = e <e /2 4 ¢y cos (T) + ¢ sin (T))

29



1.25 problem 25
Internal problem ID [7414]

Book: Second order enumerated odes
Section: section 1

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y'+y+y=z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

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

y(z) = e 2 sin (@) o+ €72 cos <@) ci+zx—1

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 50

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

y(z) =  + c2e™*/? cos (@) + cie*?sin (\/231:) .

30



1.26 problem 26
Internal problem ID [7415]

Book: Second order enumerated odes
Section: section 1

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

yll+y/+y=1+m

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

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

y(z) = e 2 sin <@) ¢y + €72 cos (@) ca+z

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 49

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

y(x) = = + ce”"% cos (@) + e % sin (@)

31



1.27 problem 27
Internal problem ID [7416]

Book: Second order enumerated odes
Section: section 1

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

Y+ +y=2>+z+1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

e

tdsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=1+x+x‘2,y(x), singsol=all)

~—

z 3 < 3
y(z) = e 2 sin (%) ¢y + €72 cos (%) a+zP—z

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 54

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

y(z) = e (e”“'/2(x — 1)z + cycos <@> + ¢ sin (@))

32



1.28 problem 28
Internal problem ID [7417]

Book: Second order enumerated odes
Section: section 1

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y' +y +y=2>+22+z+1

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

e

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

~—

z 3 . 3
y(x) = e 2 sin (%) cy + €72 cos (%) a+z2—2t2—z+6

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 60

e N
LDSolve [y'' [x]+y' [x]+y[x]==1+x+x"2+x"3,y[x] ,x,IncludeSingularSolutions -> True}]

3 3
y(z) = 2° — 22° — z + ce™*/* cos (%) + cie *?sin (—\/2_33> +6

33



1.29 problem 29
Internal problem ID [7418]

Book: Second order enumerated odes
Section: section 1

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

Yy +y +y=sin(z)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

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

y(z) = e 2 sin <@) o + €72 cos (@) ¢, — cos ()

v/ Solution by Mathematica
Time used: 0.309 (sec). Leaf size: 53

‘ DSolvel[y'' [x]+y' [x]+y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — e~ /2 <_ew/2 cos(x) + ¢y cos (@) + ¢ sin (@) )

34



1.30 problem 30
Internal problem ID [7419]

Book: Second order enumerated odes
Section: section 1

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

y' +y +y=cos(z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

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

y(z) = e 2 sin (@) o + €72 cos (@) ¢y + sin ()

v/ Solution by Mathematica
Time used: 0.63 (sec). Leaf size: 50

‘ DSolvel[y'' [x]+y' [x]+y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — sin(x) + ce”** cos (@) +c1e™?sin (?)
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1.31 problem 31
Internal problem ID [7420]

Book: Second order enumerated odes
Section: section 1

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y/1+y1=1

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

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

y(z) = - +z+co

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

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

N\

y(x) >z —cre "+ co
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1.32 problem 32
Internal problem ID [7421]

Book: Second order enumerated odes
Section: section 1

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

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

2

T
y(z) = 5 = e ’ci—x+c

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 27

r

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

| —
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1.33 problem 33
Internal problem ID [7422]

Book: Second order enumerated odes
Section: section 1

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

yll+yl=1+$

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

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

2 _
y(z) = 5 e e+
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 24

r

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

| —

2

T
y(z) — 5 = cie" +cy
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1.34 problem 34
Internal problem ID [7423]

Book: Second order enumerated odes
Section: section 1

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

y//+yl=x2+x+1

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

e

tdsolve(diff(y(x),x$2)+diff(y(x),x)=1+x+x“2,y(x), singsol=all)

~—

IB 2

x
y(r) = g e a- 5 tte
v/ Solution by Mathematica

Time used: 0.083 (sec). Leaf size: 34

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

3 P .
y(x)—>3—5+2x—cle +c
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1.35 problem 35
Internal problem ID [7424]

Book: Second order enumerated odes
Section: section 1

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

y”—|—y'=m3—|—x2+m+1

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

e

kdsolve(diff(y(x),x$2)+diff(y(x),x)=1+x+x‘2+x‘3,y(x), singsol=all)

~—

4 52 23
y(x)=x——e_””cl+i—i—4x+02

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 41

‘ DSolvel[y'' [x]+y' [x]==1+x+x"2+x"3,y[x],x,IncludeSingularSolutions -> Truel ‘

zt 223 5a? .
y(z)—)z—?—l-?—@v—cle + ¢
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1.36 problem 36
Internal problem ID [7425]

Book: Second order enumerated odes
Section: section 1

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

y' +y =sin(z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

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

sin (x cos (x
y(5) = —e~%c, — 2()_ 2()+02

v Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 29

tDSolve [y'' [x]+y' [x]==Sin[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) - _sin2(x) B cosz(x) N cl(—e_’”) to
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1.37 problem 37
Internal problem ID [7426]

Book: Second order enumerated odes
Section: section 1

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

Y’ +y = cos(z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

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

sin (x cos (x
Vo) = ey + 2D _ @),

v Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 28

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

y(z) — %(sin(m) — cos(z) — 2c167%) + ¢
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1.38 problem 38
Internal problem ID [7427]

Book: Second order enumerated odes
Section: section 1

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

yll+y=1

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

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

y(z) =sin(x) ca +cos(z) c; + 1

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 17

-

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

-/

y(z) — c1 cos(z) + cosin(z) + 1
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1.39 problem 39
Internal problem ID [7428]

Book: Second order enumerated odes
Section: section 1

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

y'+ty=z

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

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

y(z) =sin(x)co +cos(z)c1 +

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17

-

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

-/

y(x) = x + ¢ cos(x) + co sin(x)
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1.40 problem 40
Internal problem ID [7429]

Book: Second order enumerated odes
Section: section 1

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

yll+y=1+x

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

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

y(z) =sin(x)cy +cos(x)c1 +x+1

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

-

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

-/

y(z) = = + ¢y cos(x) + cosin(z) + 1
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1.41 problem 41
Internal problem ID [7430)]

Book: Second order enumerated odes
Section: section 1

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

y'+y=2"+z+1

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

e

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

~—

y(z) = sin (z) cy +cos (z) c; + 2>+ — 1

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21

-

LDSolve [y'' [x]+y[x]==1+x+x"2,y[x] ,x,IncludeSingularSolutions -> Truel

| —

y(x) — 2 + T + ¢; cos(x) + cysin(z) — 1
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1.42 problem 42
Internal problem ID [7431]

Book: Second order enumerated odes
Section: section 1

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

YV +y=2*+2+z+1

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

e

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

~—

y(z) = sin (z) c2 + cos () ¢ +234+22—5x—1

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 26

-

LDSolve [y'' [x]+y[x]==1+x+x"2+x"3,y[x],x,IncludeSingularSolutions -> True]

| —

y(x) — 2> + 2> — 5z + ¢; cos(z) + ¢y sin(x) — 1
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1.43 problem 43
Internal problem ID [7432]

Book: Second order enumerated odes
Section: section 1

Problem number: 43.

ODE order: 2.

ODE degree: 1.

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

y" +y = sin (z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

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

_ (=x+2c1)cos(x) | sin(z)(2c; + 1)
y(z) = 5 + 5

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 22

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

y(z) — (—g + cl> cos(x) + ¢ sin(z)
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1.44 problem 44
Internal problem ID [7433]

Book: Second order enumerated odes
Section: section 1

Problem number: 44.

ODE order: 2.

ODE degree: 1.

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

Yy’ +y = cos(z)

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

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

y(z) = (2¢2 + x2) sin (z) + cos (z) &

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 28

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

y(z) — %(x sin(z) 4 cos(x) + 2¢; cos(x) + 2cs sin(x))
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1.45 problem 45
Internal problem ID [7434]

Book: Second order enumerated odes
Section: section 1

Problem number: 45.

ODE order: 2.

ODE degree: 2.

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

v +y =0
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v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 271

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

y(z) a
— / — sd_a| —xz—c=0
(_a% (a1 — 3«/_a)> :

— /y(x) —a sd_a| —x—c2=0
<_a% (e + 3@)) ’
4 ( [v@ o _jm))%d_a> + 2i(—x — ¢2) V3 + 2z + 2¢;
S N -
—4 ( V@ o _:m))%d_a) + 2i(z + ¢2) V3 + 27 + 2c;
T Wy -
—4 ( [v@ =T _:m))gd_a> + 2i(—2 — ¢3) V3 + 2z + 2c,
_ a2 (1 43y _
(—iv3—1) =0
—4 ( Y@ o _;’/m))gd_a) +2i(z + ¢2) V3 + 2z + 2¢
_ c1+3v__
(1= By -

v/ Solution by Mathematica
Time used: 61.116 (sec). Leaf size: 23861

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

Too large to display
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1.46 problem 46
Internal problem ID [7435]

Book: Second order enumerated odes
Section: section 1

Problem number: 46.

ODE order: 2.

ODE degree: 2.

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

v +y° =0

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 166

Ldsolve (y(x)*diff (y(x),x$2) "2+diff (y(x),x)"3=0,y(x), singsol=all) J
y(z) =a
y(z) =0
() Co (LambertW (cle_l"'%) + 1)2
Yy\r) = p
LambertW (cle_1+§)2
(@) ¢ (LambertW (—cle_“%) + 1)2
Yy\r) = -
LambertW (—cle_1+§)2
y(z)

2 RootOf (efz In ( (ﬁz-ﬁ-l) 2) +clrz—2 efz_Z+w (,PZ-Hn ( (e7Z+1) 2) +c1 —2_Z+w—2> RootOf (HZ In ( (e7Z+1) 2) +cq e7Z—2 (,PZ
—( fe dz |-2( [e
=€
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v/ Solution by Mathematica

Time used: 2.165 (sec). Leaf size: 361

e

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

~—

y(x) — InverseFunction

y(x) — InverseFunction

y(x) — InverseFunction

y(z) — InverseFunction

y(z) — InverseFunction

y(x) — InverseFunction

_—4(2(

_‘4<2<

—4 %log (2@—2’01) ~3

’iCl

2(

(2v#1 —icy) ) &_ [+ el

7:01 +%10g <2\/%+ZCI)) & [$+02]

2v/#1 +icy)

4 %log (2 #1— i(—cl)) -

i(—c1) + %log (2\/%+ i(—l)cl)) &

2VFI+i(—1)er)

’iCl

i(—a)
N z‘(—co)) &] v

+ 02]

[z

+ CQ]

1 . _
_4<§log (2 #1 —zcl> =3 (2\/E_i01)> &_ [z + c]

2v/#1 +icy)

e + %log (2@ - icl>) &| [z + ¢
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1.47 problem 47
Internal problem ID [7436]

Book: Second order enumerated odes
Section: section 1

Problem number: 47.

ODE order: 2.

ODE degree: 2.

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

y2y//2 + y/ -0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 241

Ldsolve(y(x) ~2xdiff (y(x),x$2) "2+diff (y(x),x)=0,y(x), singsol=all) J
y(z) =
y(z) =0

win

y(z) 1
—4 / d al|—x—c=0
(—12In(_a) + 8¢c1)

y(z) 1
—4 / sd_a| —xz—c=0
(12In (_a) — 8¢1)3

— y(z) 1 g
0 (f (_121n(_0/)+8cl)% d_a) + 22( Z Cz) \/g + 22 4 2¢ .
(~iv3—1)’
— y(z) 1 .
0 (f (~12In(__@)+8c1)3 d-“) +2i(z + ¢2) V3+ 22 + 2¢, iy
(1-iv3)°
- v@ 1 o
10 (f (12111(_01)—801)% d_a) + 22( z 62) \/g + 2z + 202 .
(—iv3 —1)
_16( [ 1 .
0 (f (12In(__@)—8e1)3 d_a) + 2i(z + ¢2) V3 + 2z + 205 i
(1-iv3)°
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v/ Solution by Mathematica
Time used: 2.57 (sec). Leaf size: 449

-

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

—

y(x)
2)2/3 i1 (_ —ic)230 (L, —ic, —
— InverseFunction [ (3) G loggzﬂ_) il;:(;l)l—)‘g/%’ = log(#l)) &| [z + ¢
2\2/3 icr(_ i~ )2/37 (L G —
y(z) — InverseFunction [ (5)7 e log((;ié(;lg) (;S:)L clr);(/z, iey — log(#1)) &| [z + ¢
y(x) /

223 —i(=c1) -] Y 2/31-11_._ —_1
—>InverseFunctiOI1[(3) ° ( Og(#(lzz‘k:g((;i;li 01)2</§’ e og(#l))& [4co]
y(x) /

2)2/3 g—ier (_ —4c)2BT (L, —ic, —
— InverseFunction [ (3> . logézﬂ_) ilégl(;él)r)g/aa, ter ~ log(#1)) &| [z + ¢
y(z) /

2)2/3 gi(=er)(— (—e 23T (L i(—¢y) —

—>InverseFunction[(3) ° ( log(#zgog(il)cl_))q)ggyi( 2 log(#l))& [z4co]
2 2/3 ic1(_ CN2/3T (L i
y(z) — InverseFunction [ (3) e log((ﬁolg) (—;Sl-)i- CII);(/:;’ “ log(#l)) &| [z + ¢

%)



1.48 problem 48
Internal problem ID [7437]

Book: Second order enumerated odes
Section: section 1

Problem number: 48.

ODE order: 2.

ODE degree: 4.

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

vy =0
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v/ Solution by Maple
Time used: 0.157 (sec). Leaf size: 2926

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

y(x) c

=0
y(w)
/ \/ — d a—x—c=0

y(z) 2
/ — 1d_a—a:—cz:O
\/ 1 1 3

— a3 (c1_a)t — 2_a) ((z (c1_a)® — 2_a> _a2>

y(z) 2
/ ¢ d a—x—c=0
T p

y(z)
/ = 1d_a—:r:—02=0
o (ot +2a) (s ;

y(z) 2
V2 =7 —=d_a
/ \/(—2_a+ (cl_a)%> (1+iv3) _a <— .+ _a? (e a)%> :

—x—c=0

y(z) 2
V2 / = d_a

\/ ~2(1+iv3) (-2_a* — _a? (cl_a)i)é (_a + %) e

—z—c=0

y(@) ?
/3 _a d_a
/ \/— a? ( (c1_ a)4 +2 a) (- (’l (Cl_a)% + 2_‘1) ) (1+14v3)

—x—c=0

W=

0,2

y(z)
— / = d al —xz—c=0
\/ 7

a? (Z_a — (c1__a) ) (—2_a§+_a2 (c1__a) )
[ . \

W=

ST
ST



v/ Solution by Mathematica
Time used: 4.322 (sec). Leaf size: 1237

-

kDSolve [y[x]*y'' [x] 4+y' [x]~2==0,y[x],x,IncludeSingularSolutions -> True]

—

Too large to display
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1.49 problem 49
Internal problem ID [7438]

Book: Second order enumerated odes
Section: section 1

Problem number: 49.

ODE order: 2.

ODE degree: 2.

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

vy +yy =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 241

Ldsolve (y(x)"3*diff (y(x),x$2) "2+y(x)*diff (y(x),x)=0,y(x), singsol=all) J
y(z) =1
y(z) =0

win

y(z) 1
—4 / d al|—x—c=0
(—12In(_a) + 8¢c1)

y(z) 1
—4 / sd_a| —xz—c=0
(12In (_a) — 8¢1)3

— y(z) 1 g
0 (f (_121n(_0/)+8cl)% d_a) + 22( Z Cz) \/g + 22 4 2¢ .
(~iv3—1)’
— y(z) 1 .
0 (f (~12In(__@)+8c1)3 d-“) +2i(z + ¢2) V3+ 22 + 2¢, iy
(1-iv3)°
- v@ 1 o
10 (f (12111(_01)—801)% d_a) + 22( z 62) \/g + 2z + 202 .
(—iv3 —1)
_16( [ 1 .
0 (f (12In(__@)—8e1)3 d_a) + 2i(z + ¢2) V3 + 2z + 205 i
(1-iv3)°
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v/ Solution by Mathematica
Time used: 2.526 (sec). Leaf size: 459

-

~

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

(2)*" eier (—log(#1) — ic)?/°T (3, —ics —

log(#1))

— InverseFunction [ (c1 —ilog(#1))%/3

(2)*° eies (— log(#1) + icr) /T (3, ies —

[ + ¢

log(#1))

y(x) — InverseFunction [ (ilog(#1) + 1 )2/?

y(z) =0
y(z)

[ + ¢

— InverseFunction [

y(z)

— InverseFunction [

y(z)

— InverseFunction [

y(x) — InverseFunction [

60

(2)%? &) (— log(#1) — i(—1)e1)/3T (L, —i(~1)e, — log(#1))
(~i10g(#1) — cr)P/ .
(%)2/3 e~'1(—log(#1) — ic1)?*T' (3, —ic; — log(#1))
(c1 — ilog(#1)" |l
(2)*2 =0 (— log(#1) + i(—e1))**T (L, i(—e1) — log(#1))
(ilog(#1) — )73 & | [z+co)
(%)2/3 et (—log(#1) + ic1)?T' (3, ic1 — log(#1))
(i10g(#1) + )2 b lotel




1.50 problem 50
Internal problem ID [7439]

Book: Second order enumerated odes
Section: section 1

Problem number: 50.

ODE order: 2.

ODE degree: 1.

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

v +y° =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 27

Ldsolve (y(x)*diff (y(x),x$2)+diff (y(x),x)"3=0,y(x), singsol=all) J
y(z)
y(z) =
T+ Co

y(@) = LambertW ((z + ¢2) et~ 1)

v/ Solution by Mathematica
Time used: 60.106 (sec). Leaf size: 26

-

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

~—

T+ Co

W2 e+ )
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1.51 problem 51
Internal problem ID [7440]

Book: Second order enumerated odes
Section: section 1

Problem number: 51.

ODE order: 2.

ODE degree: 3.

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

yy" + 9’y =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 128

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

N

y(z) =0
y(z) =

J RootOf | z— f—Z—%d_f +c1 | dz+co
) = e _')"2_(_"03

T 1 1d_f) +c1) dz+co
wa(—_plea e}

y(z

J RootOf <x+2 (f—z
y(z)=-e

J RootOf (z—Q <fZ T L T d_f) +cl> dz+co
y(];) =e i3 (_—f)g_2—/g_(_—f)§
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v/ Solution by Mathematica

Time used: 3.023 (sec). Leaf size: 800

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

— InverseFunction

y(z)

— InverseFunction

y(z)

— InverseFunction

— InverseFunction

y(z)

— InverseFunction

y(z)

— InverseFunction

y(z)

— InverseFunction

y(z)

B 3 3 /_1#15/3 3 3
#1 (l + = T=— | 35 Hypergeometric2F1 ( 2, 2,

3 8 3#15/3

5757 5¢

3#15/3

5cq

#1(1—

) 3/5 Hypergeometric2F'1 (g,

(—#15/3 + %1) 3/5

5/3 5/3
#1 (1 — %) 3/5 Hypergeometric2F1 (%, 88, %)
&| [x+co]
< (- )2/3#15/3 501) 3/5
15/3 . 1%/2
#1 (1 — 57?& =y ) 3/5 Hypergeometric2F1 (g, 88, 35#_01) o
T+c
(_#15/3 + 5(—3C1)> 3/5 | ’
3/ 5/3
# ( 4+ 8 Vi o 2‘7&1 ) 3/5 Hypergeometric2F 1 (%, N3 —%)
3 5/3 , 5 “ [$+62]
(V=187 + 5(=1)ey ) 5
B _1)2/3 15/3 . —1)%/3 15/3
#1 (1 _ %) 3/5 Hypergeometric2F'1 <%, %, %, %
&| [z+c]
(—(1yprsgpr® 4 5o s
341%/° - 5 3 8 3#l”®
#1 (1 — S=— | /5 Hypergeometric2F1 ( 2,3, 8, “IC-
&| [z+c]
(_#15/3 i 5%> 3/5
63
B 3/ _14.15/3 3/ 5/3
#1 (1 + #\ 3/5 Hypergeometric2F1 (5, 38— %\ -|



1.52 problem 52
Internal problem ID [7441]

Book: Second order enumerated odes
Section: section 1

Problem number: 52.

ODE order: 2.

ODE degree: 3.

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

vy +9°y° =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 214

Ldsolve (y(x)*diff (y(x),x$2) "3+y(x) "3*diff (y(x),x)"5=0,y(x), singsol=all) J
y(z) =0
y(z) =
y(z)
1 d a
RootOf | 5 f—Z LI d_f) —In(_a®+125) +5cl)
( ( ~a(-f ) s f
—x—c=0
y(z) 1
RootOf [ —iln (_a’ + 125) + /3 In (_a’ + 125) + 20 | [~7 L d_f| —:
( I5 2i_a(—f_a) +si_frsva_f
—z—c=0
y(z) 1
RootOf (20 | [-7 L d_f| +iln(_d®+125) + /3 In(_d® + 125) + 2
( (f_g —2z'_a(—_f2_a2)3—5i_f+5\/§_f ) ( ) ( )
—x—c=0
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v/ Solution by Mathematica

Time used: 24.581 (sec).

Leaf size: 449

e B
kDSolve [y [x]*y'' [x]~3+y[x]~3*y' [x]~5==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) =0

y(x) — InverseFunction

y(z) — InverseFunction

y(x) — InverseFunction

y(x) =0

y(x) — InverseFunction

y(x) — InverseFunction

y(x) — InverseFunction

y(z) — InverseFunction

y(z) — InverseFunction

| 341°/°
27#1 Hypergeometric2F1 g, 3, §7 — )
13 & | [z + ¢
: i(—i 1°/3
27#1 Hypergeometric2F1 (% 3, g, 3 ( +£2# )
3 &| [z
+ C2]
| 3i(i+v3)#1°7°
27#1 Hypergeometric2F1 (%, 3,8, %
e &| [z + ¢
| 341°°
27#1 Hypergeometric2F1 | 2,3, 2, s )
: i~ 1°®
27#1 Hypergeometric2F1 (%, 3,8, _3 ( ::)‘f()}f )
&| |z
(—c1)? [
+ 02]
[ 3i(i+v3)#1°°
27#1 Hypergeometric2F1 (g, 3, g, %
&| [z+c
(—c1)3 [ 2]
r 5/3
2741 Hypergeometric2F1 (g, 3,8, 3#531 )
;3 & | [z + ¢
: i(—i 1°/3
27#1 Hypergeonbétric2F1 (g, 3, g, 3 ( +1\(/)?2# )
3 &| [z
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2.1 problem 1
Internal problem ID [7442]

Book: Second order enumerated odes
Section: section 2

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_xy]l]

Y + oy +yy” =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 40

Ldsolve (diff (y(x) ,x$2) +x*diff (y(x) ,x)+y(x) *diff (y(x),x)"2=0,y(x), singsol=a11)J

y(z) = —i RootOf (z\/7_r erf (@) ¢ +1iV2¢, —erf (_2) \/7_r> V2

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 44

LDSolve [y'' [x]+x*xy' [x]+y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Trjie]

y(z) = —iv2erf™! (z (\/gcg - clerf(%)>)
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2.2 problem 2
Internal problem ID [7443]

Book: Second order enumerated odes
Section: section 2

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_xy]l]

y" +y'sin (z) +yy'> =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

-

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

y(x) = —i RootOf (z 2¢c; (/ eC"S(’”)dx) +iv2¢y —erf (_2) ﬁ) V2

v/ Solution by Mathematica
Time used: 0.329 (sec). Leaf size: 47

kDSolve [y'' [x]+Sin[x]*y' [x]+y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions J—> True]

y(x) = —iv/2erf! (z\/g < /1 ’ —ecs KW dK[1] + c2>>

69



2.3 problem 3
Internal problem ID [7444]

Book: Second order enumerated odes
Section: section 2

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

v +(1-2)y +9°y° =0

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

e

Ldsolve (diff (y(x),x$2)+(1-x) *diff (y(x) ,x)+y(x) "2*diff (y(x),x)~2=0,y(x), singso}[=a11)

ot (2e=0) e or(,47)st
: 9T (3) (-y@))* 3(—y(2))*

v/ Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 67

LDSolve [y'' [x]1+(1-x)*y' [x]+y[x]~2*%(y' [x])~2==0,y[x],x, IncludeSingularSolutionsJ -> True]

#1F (%7 - #313

) T z—1
y(x) — InverseFunction | — & {02 —4/ —clerﬁ( )]
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2.4 problem 4
Internal problem ID [7445]

Book: Second order enumerated odes
Section: section 2

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y" + (sin (z) + 2z) y/ + cos (y) yy'> = 0

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

-

Ldsolve (diff (y(x) ,x$2)+(sin(x)+2*x) *diff (y(x) ,x)+cos(y(x))*y(x)*diff (y(x),x) "2}0 ,y(x), singsc

y(z) ) )
/ ecos(_a)+s1n(_a)_ad_a —c (/ e~ % +cos(w)dx) —cp=0

v Solution by Mathematica
Time used: 1.16 (sec). Leaf size: 53

LDSolve [y'' [x]+(Sin[x]+2*x)*y' [x]+Cos [y [x]]*y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions

#1 ‘ .
y(x) — InverseFunction [ / ecos(KI+E L sin(KL]) g pr [1]&] [ /
1 1

_ecoS(K[z])_K[2]201dK[2] + 021
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2.5 problem 5
Internal problem ID [7446]

Book: Second order enumerated odes
Section: section 2

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y//y/ _|_ y2 — 0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 61

e

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

~—

y(z) =0
2
B V3 ([ tan (RootOf(—x/g In (cos(_Z) )—2\/5 ln(tan(_Z)+\/§) +6\/.§cl +6\/§z+6_Z>)dz) +02+£
y(z) =e 2 2
v/ Solution by Mathematica
Time used: 1.356 (sec). Leaf size: 180
kDSolve [y'' [x]*y' [x]+y[x]~2==0,y[x],x,IncludeSingularSolutions -> True] J
y(x)
%
arctan (2#\}{1> 1
-3 log(#1 4+ )& | [z + ¢1] | Inv

1
°| 1 + InverseFunction 6 log (#12 —#1+ 1) +

V3
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2.6 problem 6
Internal problem ID [7447]

Book: Second order enumerated odes
Section: section 2

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y//y/ _|_ yn — 0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 174

Ldsolve(diff (y(x),x$2) *diff (y(x) ,x)+y(x)"n=0,y(x), singsol=all) J
(-2 —2n) | [*@ 1 rd_a| — (1+4V3) (z+ )
(-(a_artm—e))@4m)?)° ~0
1+iv3 B
2i(1+n) fy(m) L rd_a |+ (z+e) (V3+1)
(~_am—eaem?)? =0
V3 +i B

W=

y(z) 1
/ d aln
(— (B_al*™m —¢c) (14 n)z)

y(z) 1
—|—/ 7d_a—c—x=0
(—(@_at" —¢) (1+ n)2) 3
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v/ Solution by Mathematica
Time used: 2.4 (sec). Leaf size: 910

kDSolve [y'' [x]*y' [x]+y[x] "n==0,y[x],x,IncludeSingularSolutions -> True] J

y(z)

#1vVn+1{/1— #1—n+lH ergeometric2F1 ( &, - 14+ L #1777
ci(n+1) YPETE 87 nt17 " T adl? (n+ljer

— InverseFunction &| [z
{’/ —3#1" +3¢1(n+ 1)

+ ¢
y(z)

- 2/3.41 8 3 #1m : 11 1 #TT
(=1)*P#1vn+ 141 — amtD Hypergeometric2F1 | 3, 55,1+ 45, {Goa
— InverseFunction &

{3417 4 3e1(n + 1)

+ Cz]
y(z)
n+1 #1n+1
__#1,/ 21— Hypergeometrlc2F1 (% % 1+ n—+1, (n+1)01>
— InverseFunction | — &
#1"+1 +a(n+1)
+ 62]
y(z)
n+1 #1"+1
#1yn+1 —1) Hypergeometric2F'1 <3, Lt g n+1, m)
— InverseFunction &|
3/ =341 4 3(—e)(n + 1)
+ 02]
y(z)
n+1 #1n+1
(=1)¥3#1/n+ 171 — —1) Hypergeometric2F'1 <§, #1? 1+ ,,hlLl, D) (=
— InverseFunction
3341 4 3(—e)(n + 1)
+ 02]
y(z)
n+1 #1n+1
‘ /__#1\/71 +1 174 ) Hypergeometric2F'1 <% ﬁ, 1+ nil, (=
— InverseFunction | —

\/—#1n+1 o (e 4 1)



2.7 problem 8
Internal problem ID [7448]

Book: Second order enumerated odes
Section: section 2

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

Y —(z+y)*'=0

v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 882

-

dsolve(diff(y(x), x) = (x + y(x))"4,y(x), singsol=all)

N

Expression too large to display

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 838

-

LDSolve [y'[x] == (x + y[x])~4,y[x],x,IncludeSingularSolutions -> True]

| —

Solve [}lRootSum [#14 + 44 1%y(z) + 6#1%y(2)* + 44 1y(z)® + y(z)*

log(z — #1)

14, #1° + 3#1%y(z) + 3#1y(x)? + y(w)?’&}

-
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2.8 problem 9
Internal problem ID [7449]

Book: Second order enumerated odes
Section: section 2

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y”+(3c+3)y'+(3+y2)y'2=0

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

Ldsolve(diff (7 (x) ,x$2) +(3+x) *diff (y(x) ,x)+(B+y(x) ~2) * (diff (y(x),x))"2=0,y(x), %ings01=a11)

y() o _a2+9
clerf<w>—c2+/ e (3 )d_a=0

v Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 61

LDSolve [y'' [x]1+(3+x)*y' [x]+(B+y[x]~2)*(y' [x])~2==0,y[x],x, IncludeSingularSolutjions -> True]

#1 13
y(z) — InverseFunction [ / e KGR [1]&] {02 — %2 \/gqerf (z\-/|—§3>]
1
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2.9 problem 10
Internal problem ID [7450]

Book: Second order enumerated odes
Section: section 2

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _reducible, _mu_xy]l]

Y + oy +yy” =0

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

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

y(z) = —i RootOf (z\/7_r erf (@) ¢ +1iV2¢, —erf (_2) \/7_r> V2

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 44

LDSolve [y'' [x]+x*xy' [x]+y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Trjie]

y(z) = —iv2erf™! (z (\/gcg - clerf(%)>)
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2.10 problem 11
Internal problem ID [7451]

Book: Second order enumerated odes
Section: section 2

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y' +y'sin(z) +y” =0

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

-

Ldsolve (diff (y(x) ,x$2)+sin(x) *diff (y(x) ,x)+(diff (y(x),x))"2=0,y(x), singsol=a1}[)

y(z) =In (cl ( / ems(x)dx) + cz)

v/ Solution by Mathematica
Time used: 60.089 (sec). Leaf size: 43

LDSolve [y'' [x]+Sin[x]*y' [x]+(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

( ) z ecos(K[2])
y\xr —)/
1 ¢ — [FP _eeos(KID g K[1]

dK [2] + co
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2.11 problem 12
Internal problem ID [7452]

Book: Second order enumerated odes
Section: section 2

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

3y" + ' cos (z) + sin (y) y'> = 0

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

-

Ldsolve (3*diff (y(x),x$2)+cos (x)*diff (y(x) ,x)+sin(y(x))*(diff (y(x),x))~2=0, y(x)} singsol=all)

y(z) cos a sin(z
/ e 3L)d_a—cl(/e_ ?»()dx)—czzo

v Solution by Mathematica
Time used: 0.601 (sec). Leaf size: 47

LDSolve [3xy'' [x]+Cos [x]*y' [x]+Sin[y[x]]*(y' [x])~2==0,y([x],x, IncludeSingularSolj.\tions -> True]

#1 x )
y(z) — InverseFunction { / e 3Kl g [1]&] { / —e~5 KB ¢, gK[2] + cz}
1

1
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2.12 problem 13
Internal problem ID [7453]

Book: Second order enumerated odes
Section: section 2

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _with_linear_symmetries], [_2nd_orde

3y"?
10y” + 2%y + % =0

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

Ldsolve(lO*diff(y(x),x$2)+x“2*diff(y(x),x)+3/y(x)*(diff(y(x),x))‘2=0,y(x), sig#sol=all)

1 z3 %g
3 4(363)6 clze_ﬁ—i—CQ—%
. T =
3| cix WhittakerM (é, %, §—0> e 60306 + 3

— =0

v Solution by Mathematica
Time used: 66.444 (sec). Leaf size: 73

DSolve [10x*y'' [x]+x~2*y' [x]+3/y[x]1*(y' [x])~2==0,y[x],x, IncludeSingularSolution# -> True]

N

@ 30e~w KIF° I/ K[1]3
y(z) = ¢ exp / e E ]ng dKT1]
1 30, &/K[LJP — 13¢/30T ( ) K[1]

37730
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2.13 problem 14
Internal problem ID [7454]

Book: Second order enumerated odes
Section: section 2

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

3evy’”
10y" + (" + 3z) y' + Y 0
sin (y)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

dsolve(iO*diff(y(x),x$2)+(exp(x)+3*x)*diff(y(x),x)+3/sin(y(x))*exp(y(x))*(dif#(y(x),x))‘2=0,

y(z) 3( [ esc ) e—bd_b 302 oF
/ e( (10) )d_b—cl(/e_%_wdm)—@:O

v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 90

N

‘ DSolve[10*y' ' [x]+(Exp [x]+3*x)*y' [x]+3/Sin[y[x]]*Exp[y[x]]1*(y' [x])~2==0,y[x] ,XL IncludeSingula

y(z)

— InverseFunction / " exp 3% e+ Hypergeometric2F1 L 1 3_¢ XK ) dK|
. 1010 2723 D

—e%(_3K[2]2_28K[2])c1dK[2] + cz}
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2.14 problem 15
Internal problem ID [7455]

Book: Second order enumerated odes
Section: section 2

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 51

‘dsolve(diff(diff(y(x),x),x)—2/x“2*y(x) = x*exp(-x~(1/2)),y(x), singsol=all) ‘

47V (Tzf + 1402 + 2 + 350 + 840y/3 + 4202 + 840) + 12° + ¢
y(z) =

T

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 54

-

N
LDSolve [y''[x]-2/x"2*y[x] == x*Exp[-x~(1/2)],y[x],x,IncludeSingularSolutions —f True]

—2eV2(\/z + 1) 2° + 3(caz® + 1) + 2I'(8, V)
3z

y(z) =
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2.15 problem 16
Internal problem ID [7456]

Book: Second order enumerated odes
Section: section 2

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

(z+vVz—-8)y

yl
Vz 472 =

1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

Ldsolve (diff (y(x),x$2)-1/sqrt (x)*diff (y(x) ,x)+1/(4*x"2) * (x+sqrt (x)-8) *y (x)=x ,y}x) , singsol=al

56023 + 2823 + (c12® + ¢5) €V + 423 + 1402 4 1680z + 3360+/Z + 3360
xr

y(z)

v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 63

LDSolve [y''[x]-1/8qrt[x]*y' [x]1+1/(4*x~2)*(x+Sqrt [x]-8) *y [x]==x,y[x],x, IncludeSjingularSolution

—2x7/2 4 $3(—2 + 026\/5) + 26\/51—‘(8, \/5) + 3016\/5
3z

y(z) =

83



2.16 problem 17
Internal problem ID [7457]

Book: Second order enumerated odes
Section: section 2

Problem number: 17.

ODE order: 2.

ODE degree: 1.

(4

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

2y a?
v+ 2L+ g
T X

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

r

Ldsolve(diff(y(x),x$2)+2/x*diff(y(x),x)+a“2/x“4*y(x)=0,y(x), singsol=all)

| —

y(x) = ¢1 sin (%) + ¢y cos <%>

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 25

DSolvely'' [x]+2/x*y' [x]+a~2/x"4*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

N\ J

a a

y(r) — c1 cos (5) — cosin <;>
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2.17 problem 18
Internal problem ID [7458]

Book: Second order enumerated odes
Section: section 2

Problem number: 18.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]

(1_$2) y”—wy'—c2y:0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

-

Ldsolve((l—x’?)*diff (y(x),x$2) -x*diff (y(x),x)-c 2%y (x)=0,y(x), singsol=all) J

—ic

y(x) = cl(x—l- m>ic+c2<x+ m>

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 89

LDsolve [(1-x"2)*y' ' [x] -x*y' [x]-c"2*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = 1 cos Gc(log <1— mf_1>—log<\/xf—_1+1>)>

1 x T
— in( =c|1 1-— —1 1
Co Sin (2c(og( x2—1> og( x2—1+ )>>
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2.18 problem 19
Internal problem ID [7459]

Book: Second order enumerated odes
Section: section 2

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

1
x6y” + 3y'm5 + a2y — =
X

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

|dsolve (x"6xdiff (y(x),x$2)+3*x"5*diff (y(x),x)+a 2%y (x)=1/x"2,y(x), singsol=all)

. a a 1
y(.’E) = Sin <@> Cy + COs (@) c + _a2$2

v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 38

-

N
LDSolve [x"6*y' ' [x]+3*x~6xy' [x]+a~2xy[x]==1/x"2,y[x],x, IncludeSingularSolutionsJ -> True]

1 a . a
Y(w) = g +ercos (55 ) —easin (55)
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2.19 problem 20
Internal problem ID [7460)]

Book: Second order enumerated odes
Section: section 2

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

zy" — 3zy’ + 3y = 22 — 22

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

e

kdsolve (x"2*diff (y(x) ,x$2) -3*x*diff (y(x) ,x)+3*y(x)=2*%x"3-x"2,y(x), singsol=all})

y(z) = z(2z°In (z) + (¢ ; 1) 2% 4 2z + 2¢3)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 27

‘ DSolve [x~2xy' ' [x]-3*x*y' [x]+3*y[x]==2%x"3-x"2,y[x],x,IncludeSingularSolutions| -> True]

y(z) = = <x2 log(z) + <—% + 02> 2+ + cl)
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2.20 problem 21
Internal problem ID [7461]

Book: Second order enumerated odes
Section: section 2

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y" + cot (z) y + 4y csc (z)* =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e hY

dsolve(diff (y(x) ,x$2)+cot (x)*diff (y(x) ,x)+4*y(x)*csc(x)"2=0,y(x), singsol=a11?

N J

y(z) = c1(csc (z) + cot ()™ + cz(cese () + cot ()

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 25

‘ DSolvely'' [x]+Cot [x]*y' [x]+4*y[x]*Csc[x]~2==0,y[x],x,IncludeSingularSolutions| -> Truel

y(x) — ¢; cos(2arctanh(cos(z))) — co sin(2arctanh(cos(z)))
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2.21 problem 22
Internal problem ID [7462]

Book: Second order enumerated odes
Section: section 2

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

(22 +1)y"+ (1+2)y +y=4cos(In(1 + z))

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 408

Ldsolve((1+x*2)*diff(y(x),x$2)+(1+x)*diff(y(x),x)+y(x)=4*cos(1n(1+x)),y(x), siﬁgsol=a11)

N|=

2
Nl_i 1
+ (z +14)2" 2 hypergeom ([5 +

+80 . . . .

(/ (22 + 1) (10hypergeom ([3 + 2,2 — 3], [2 - %] ,1 — %) ((-1 — i + (=1 + @) z) hypergeom |
i)
27227 2

cos (In (z + 1

—80 / 7 (10((1—i+(—1—i)m) hypergeom ([1—4,1+i],[3+£],2 — ) +(—1+4) hypergeom ([i,—i],[ 3+ %], —“Z)) hypergeom ([£ + %, —

7

S hvoerseom (1L & 13 [3_i] 1 _ia
YPETEEOmM {15 T o5 T 9 7|2 T 2|2 2

D=

+ 1)

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

LDSolve [(1+x~2) *y' ' [x]+(1+x) *y ' [x] +y [x]==4*Cos[Log[1+x]],y[x],x,IncludeSingularSolutions -> 1T

Not solved
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2.22 problem 23
Internal problem ID [7463]

Book: Second order enumerated odes
Section: section 2

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y" +tan (z)y' +ycos (z)? =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

e hY

dsolve(diff (y(x),x$2)+tan(x)*diff (y(x),x)+cos(x) ~2*y(x)=0,y(x), singsol=all)

N J

y(z) = ¢y sin (sin (x)) + ¢o cos (sin (z))

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 18

‘ DSolve[y'' [x]+Tan[x]*y' [x]+Cos[x]~2*y[x]==0,y[x],x,IncludeSingularSolutions —f Truel

y(x) — cysin(sin(x)) + ¢; cos(sin(x))
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2.23 problem 24
Internal problem ID [7464]

Book: Second order enumerated odes
Section: section 2

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

zy" — o + 4yz® = 823 sin (z)*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 124

§
~3xy(x)=8*x"3*sin(x)"2,y(x), singsol=#11)

FresnelC < ) V7 V2 sin (22 + 1)

2

y(z) = sin (2?) ¢z + cos (z*) ¢1 + 1 — cos (2z) —
-1

FresnelS < > VT2 cos (22 +1)
+ 2

FresnelC ( ) VT V2 sin (22 + 1)
+ 2

- FresnelS ( ) VT V2 cos (22 + 1)
2
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v/ Solution by Mathematica
Time used: 1.041 (sec). Leaf size: 147

e

kDSolve [x*xy' ' [x]-y' [x]+4*x~3*y[x]==8%x"3*Sin[x]~2,y[x],x, IncludeSingularSolutiﬁ;ms -> True]

y(z) — % (—\/% FresnelC (@(x —~ 1)) sin (2% + 1)
+ V27 FresnelC (@(x - 1)> sin (2 + 1)
+ V2 FresnelS (@(w - 1)) cos (22 +1)
— v/2 FresnelS (@ (z+ 1)) cos (22 + 1) + 2¢; cos (2?) + 2¢; sin (z?)

—2cos(2z) + 2)
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2.24 problem 25
Internal problem ID [7465]

Book: Second order enumerated odes
Section: section 2

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

xy” _ y/ _+_4y1,3 — £L‘5

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

e

tdsolve(x*diff(y(x),x$2)—diff(y(x),x)+4*x‘3*y(x)=x‘5,y(x), singsol=all)

~—

2

y(z) =sin (2°) ¢z + cos (z*) ¢1 + %

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 27

‘ DSolve [x*y'' [x]-y' [x]+4*x~3*y[x]==x"5,y[x],x,IncludeSingularSolutions -> Truej]

2

y(z) — xz + ¢1 cos (z*) + ¢y sin (?)
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2.25 problem 25
Internal problem ID [7466]

Book: Second order enumerated odes
Section: section 2

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

cos () y" + 3’ sin (x) — 2y cos (z)* = 2 cos (z)°

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

-

dsolve(cos(x)*diff(y(x),x$2)+sin(x)*diff(y(x),x)—2*y(x)*cos(x)‘3=2*cos(x)‘5,ykx), singsol=al

N J

y(x) = sinh (sin (x) \/§> ¢y + cosh (sin (z) \/§> 1+ % _ cosé2x)

v/ Solution by Mathematica
Time used: 17.301 (sec). Leaf size: 167

LDSolve [Cos[x]*y'' [x]+Sin[x]*y' [x]-2*y[x]*Cos [x] ~3==2*Cos[x]~5,y[x],x, IncludeSJingularSolution

y(z)

— cos ( —cos(2z) — 1tan(x)> /19c cos?(K[1])y/— cos(2K[1]) — 1sin (\/— cos(2K][1]) — 1tan(K[1])> d

+ sin ( —cos(2x) — 1ta,n(ac)> /j
— cos*(K[2]) /= cos2K2]) — 1 cos (/= cos(2K[2]) — 1 tan(K[2]) ) dK[2

+ ¢4 cos (Wtan(x)) + c2sin ( —cos(2z) — 1 tan(x))
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2.26 problem 26
Internal problem ID [7467]

Book: Second order enumerated odes
Section: section 2

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

1
y// + (1 _ _) y/ +4x2ye—2x — 4(1,3 +.’IJ2) e—3x
x

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

Ldsolve(diff(y(x),x$2)+(1-1/x)*diff(y(x),x)+4*x‘2*y(x)*exp(—2*x)=4*(x‘2+x‘3)*e#p(—B*x),y(x),

y(z) =sin (2(z +1)e ™) ca+cos (2(z+1)e ) cr+e z+e

v/ Solution by Mathematica
Time used: 0.604 (sec). Leaf size: 47

e

kDSolve [y'' [x]+(1-1/x)*y' [x]+4*x~2*xy [x] *Exp [-2*x] ==4* (x~2+x"3) *Exp [-3*x] ,y [x], ‘ ,IncludeSingul

y(z) = crcos (267 *(z 4+ 1)) + e *(z — c2¢”sin (26 *(z + 1)) + 1)
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2.27 problem 27
Internal problem ID [7468]

Book: Second order enumerated odes
Section: section 2

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

+1

yll _ ny/ + ym — xm

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 201

e

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

~—

y(z)

3

—33%e’ (%) ¥ WhittakerM (2,2 +1,2) o™ + (m + 3) | 3ie¥ e, — ;

v/ Solution by Mathematica
Time used: 0.453 (sec). Leaf size: 144

LDSolve [y'' [x]-x"2*y' [x]+x*y[x]==x"(m+1),y[x],x,IncludeSingularSolutions -> Trj.le]

y(z) =z /1 "5, _%Kg[g; K[”mﬂmdmﬂ
\3/—_:103(x3)_m/3 F(—%, —’”—;) <—3m/3me<mT+3, z—;) + 02(x3)m/3>

- +cx
33 '
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2.28 problem 28
Internal problem ID [7469]

Book: Second order enumerated odes
Section: section 2

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y (a:—i-\/_—S)y_
%-i- 122 =0

Z

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

Ldsolve (diff (y(x),x$2)-1/x"(1/2)*diff (y(x) ,x)+y(x) / (4*x~2) * (-8+x~(1/2)+x)=0, y(}() , singsol=all

eV?(cor® + 1)
T

y(z) =

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 30

‘DSolve [y''[x]1-1/x~(1/2)*y' [x]+y [x]/ (4*x~2) *(-8+x~ (1/2) +x)==0,y[x] ,x, IncludeSingularSolutions

eV®(cor® + 3cy)
3z

y(z) —
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2.29 problem 29
Internal problem ID [7470)]

Book: Second order enumerated odes
Section: section 2

Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

cos ()% 9" — 2cos (z) sin (z)y' + ycos (z)* =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

Ldsolve (cos(x) "2*diff (y(x),x$2)-2*cos(x)*sin(x)*diff (y(x) ,x)+y(x)*cos(x)~2=0 ,y}x) , singsol=al

y(x) = sec (x) (cl sin (\/ﬁ x) + c2 cos (\/5 x))

v Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 51

LDSolve [Cos[x] ~2*y'' [x]-2*Cos[x]*Sin[x]*y' [x]+y[x]*Cos[x]~2==0,y[x],x, IncludeSjingularSolution

1 _. .
y(x) — Ze_hﬁx <4c1 - i\/icze%@x) sec(z)
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2.30 problem 30
Internal problem ID [7471]

Book: Second order enumerated odes
Section: section 2

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

y" — 4y + (422 — 1)y = —3¢” sin (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

[dsolve (diff (y(x) ,x$2) -4*x*diff (y(x),x)+(4*x"2-1)*y(x)=-3*exp(x~2)*sin(x), y(x)} singsol=all)

(@) = (Bt 3 cos (@) 4 sin (@) G =) e

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 50

-

N
LDSolve [y'' [x]-4*x*y' [x]+(4*x~2-1)*y [x]==-3*Exp [x~2] *Sin[x],y[x],x, IncludeSingj.llarSolutions -

1 . .
y(z) — gex(”_’) (6x + e**(6x + 3i — 4icy) — 3i + 801)
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2.31 problem 31
Internal problem ID [7472]

Book: Second order enumerated odes
Section: section 2

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y' —2bzy + b2y =2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 137

Ldsolve(diff (7 (x) , x$2) -2%b*x*diff (y(x) ,x)+b~2%x~2%y (x)=x,y(x), singsol=all) J

y(z)
4e bm+22r c2b2 —|-4e £1be 22F 01b2 —erf( bx—i—\/i)) \/_\/_e 2 +xr—§ —|—\/_e 2 w\/jb_%ﬁ erf(

B 4b3

v/ Solution by Mathematica
Time used: 0.427 (sec). Leaf size: 139

LDSolve [y'' [x]-2xbxx*y' [x]+b~2*x"2*y[x]==x,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z)
o2 (\/Ex—i)2 (_ 27re2i\/5xerf(%) + iﬁerﬁ(%) +2¢/eb (2\/501 _ ic2e2i\/fm>>
4b3/2

_>
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2.32 problem 32
Internal problem ID [7473]

Book: Second order enumerated odes
Section: section 2

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

2

y' —4zy + (42® —3)y =¢€"

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

[dsolve (diff (y(x),x$2) -4*x*diff (y(x),x)+(4*x"2-3)*y(x)=exp(x~2),y(x), singsol=}ll)

y(w) — eav:(:z:+1)c2 + ea:(a:—l)cl _ ex2

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 34

LDSolve [y'' [x]-4*xxy' [x]+(4*x"2-3) *xy [x]==Exp[x~2],y[x],x, IncludeSingularSolutijons -> True]

1
y(x) — 56(””_1)”” (—2€® + c2€™ + 2¢4)
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2.33 problem 33
Internal problem ID [7474]

Book: Second order enumerated odes
Section: section 2

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

y" — 2tan (z)y + 5y = e” sec (z)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 101

[dsolve(diff(y(x),x$2)—2*tan(x)*diff(y(x),x)+5*y(x)=exp(x‘2)*sec(x),y(x), siné%ol=a11)

y(z) =
V6ez /T (isin (V6z) — cos (V6 x)) erf (zx — ‘/76> ++6e3 (isin (V6z) + cos (V6 z)) /7 erf (zx
- 24

v/ Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 118

e

kDSolve [y'' [x]-2*Tan[x]*y' [x]+5*y [x]==Exp [x~2] *Sec[x] ,y[x],x, IncludeSingularSojlutions -> True

| 3 5o 3
y(x) — ﬂe_"/é”” sec(x) (—63/2\/ 67rerf<\/; - zx) - \/67re2+2“/é“’erf<\/; + zm)

— 2i\/66262i‘/6“” + 24cl>
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2.34 problem 34
Internal problem ID [7475]

Book: Second order enumerated odes
Section: section 2

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

2y —2zy +2(z* +1)y=0

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

( N
Ldsolve(x’?*diff (y(x),x$2) -2xx*diff (y (x) ,x)+2* (1+x~2) ¥y (x)=0,y(x) , singsol=all})

y(z) = x(cl sin (\/ﬁx) + ¢o cos (\@:E))

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 48

-

LDSolve [x~2xy' ' [x]-2*x*y' [x]+2* (1+x~2) *y [x]==0,y[x] ,x, IncludeSingularSolutionsJ -> True]

icoeV2 g

2v2

y(z) = cre” Vg

103



2.35 problem 35
Internal problem ID [7476]

Book: Second order enumerated odes
Section: section 2

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

4z%y" + 4y'z° + (2% + 62" +4)y =0

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

-

§
Ldsolve(4*x‘2*diff(y(x),x$2)+4*x‘5*diff(y(x),x)+(x‘8+6*x‘4+4)*y(x)=0,y(x), siggsol=a11)

)

zt iv3 i

y(z) =+ze s (cle + oz 2

&

v Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 62

DSolve [4*x~2xy'' [x]+4*x~bxy' [x]+(x~8+6xx"4+4)*y [x]==0,y[x],x, IncludeSingularS#lutions -> Tru

N\

1 z i .
y(x) — ge_?a:%_ 5 <301 - z'\/g@x“/g>
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2.36 problem 36
Internal problem ID [7477]

Book: Second order enumerated odes
Section: section 2

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

x2y// + (xy’ _y)2 -0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 22

-

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

1
y(x) = <_ec1 expIntegral, (— In (5) + Cl) + Cz) T

v/ Solution by Mathematica
Time used: 46.789 (sec). Leaf size: 33

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

y(z) = z(e”* ExplntegralEi(—c; — log(x)) + c2)
y(z) = ez
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2.37 problem 37
Internal problem ID [7478]

Book: Second order enumerated odes
Section: section 2

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

zy" +2y —yr =0

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

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

¢y sinh (z) + ¢2 cosh (z)
T

y(z) =

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 28

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

2cie™" + co€e”

y(z) — 5
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2.38 problem 38
Internal problem ID [7479]

Book: Second order enumerated odes
Section: section 2

Problem number: 38.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +2y +yz =0

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

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

_cysin(z) + cp cos (z)
T

y(z)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 37

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

(z) = 2c1e”% — jcoe™
y 2x
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2.39 problem 39
Internal problem ID [7480)]

Book: Second order enumerated odes
Section: section 2

Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' + ycot (z) = 2cos (x)

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

-

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

| —

ZKx)=Cﬂ%x)(_Cmef_Fq_F%)

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 20

‘ DSolve[y' [x]+y[x]*Cot [x]==2%Cos [x] ,y[x] ,x,IncludeSingularSolutions -> True]

M@%—%M@@W@—%)
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2.40 problem 40
Internal problem ID [7481]

Book: Second order enumerated odes
Section: section 2

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

2vy’ —y+ (Y +z+y)y =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 28

e

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

RootOf (z2e—Z+e2—Z+cle—Z+e—Z_Z—z)

y(z) =e

v/ Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 22

LDSolve [(2*x*y [x] ~2-y [x])+(y [x] "2+x+y [x] ) *y' [x]==0,y[x],x,IncludeSingularSolut )ﬁons -> True]

Solve |2? — —— + y(z) +log(y(z)) = c1,y(z)

y(z)
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2.41 problem 41
Internal problem ID [7482]

Book: Second order enumerated odes
Section: section 2

Problem number: 41.

ODE order: 1.

ODE degree: 1.

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

y+y' =g

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

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

~—

c1 AiryAi (1, z) + AiryBi (1, z)
c1 AiryAi (z) + AiryBi (z)

y(z) =

v/ Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 223

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

~—

y(z) —
—iz3/? (2BesselJ ( 3zx3/ 2) + c; (BesselJ (—% 2ix 3/ ?) — BesselJ

2a (BesselJ (3, 2iz3/?) + ¢, BesselJ (—3

iz3/? Bessel] (—%, %iw3/ 2) — i2%/2 BesselJ (2, §2$3/ ?) + BesselJ (—

- |'—'/—\

%
y(@) 2a BesselJ (—3, 2i2%/?)
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2.42 problem 42
Internal problem ID [7483]

Book: Second order enumerated odes
Section: section 2

Problem number: 42.

ODE order: 4.

ODE degree: 1.

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

y//// _ ylll _ 3y” + 5y’ —2y==x e’ + 3e %

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

e

ldsolve (diff (y(x),x$4)-diff (y(x) ,x$3)-3*diff (y(x),x$2)+56xdiff (y(x) ,x)-2*y(x) =x}exp(x) +3%exp (-

y(z)
(2t =2 + (1200 + 4) 2> + (725 — §) o+ 7201 + 5 ) € — 82+ T2, — 8) e
- 72

v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 64

LDSolve [y''''[x]-y'"' [x]-3*y'' [x]+5*y' [x]-2*y[x]==x*Exp [x]+3*Exp [-2*x] ,y [x] ,x,J[ncludeSingular

(z) = € AN (RS DS N + - ie) —temm o)
YE) 7€\ 72 " 5a T \5g )" 81 TG T T3 T2 Tt @ “
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2.43 problem 43
Internal problem ID [7484]

Book: Second order enumerated odes
Section: section 2

Problem number: 43.

ODE order: 2.

ODE degree: 1.

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

2y —x(z+6)y + 10y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

‘Order:=6; |
‘dsolve(x‘2*diff(y(x),x$2)-x*(x+6)*diff(y(x),x)+10*y(x)=0,y(x),type='series',X%O);

5) 3 7 1 3
2 a3 14 2 4 242 3 4 5 6
y(z) == (clx ( MR Ve T TP +0(z ))

+ c2(In (z) (242° + 30z* + 182° 4+ O (29))
+ (12 — 12z + 182” + 262° + z* — 92° + O (=°) ))

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 84

LAsymptoticDSolveValue [x~2%y' ' [x]-x* (x+6) *y' [x]+10%y [x]==0,y[x],{x,0,5}] J

1 1
y(z) = <§x5(5x +4) log(x) — Zx2 (3z* — 62° — 62° + 4z — 4))

te z9+7z8+3w7+5az6+x5
\12" 24 " 4 4
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2.44 problem 44
Internal problem ID [7485]

Book: Second order enumerated odes
Section: section 2

Problem number: 44.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

2y +zy + (2 —=5)y =0

With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 97

‘0rder:=6; ‘
| dsolve (x~2+diff (y(x),x$2) +x*diff (y(x),%)+(x"2-5)*y(x)=0,y(x) , type='series',x=0);

_ -5 1 72 i 1 et £
y(z) =z <1+_4+4\/5 +32(_2+\/5) (\/3_1) +O( ))
corV3([1— 1 z? 1 1 z? z®
o (1 a5 TR ey O >)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210

kAsymptoticDSolveValue [x~2*y' ' [x]+x*y' [x]+(x"2-5)*y[x]==0,y[x],{x,0,5}]

$4

(-8 V5 + (1~ V) (2~ V5)) (-1~ V5 + (3 V5) (4~ V5))

y(z) = e (

V5

T - VB4 (1-V5) (z—ﬁ)“)m

.’L'4

+Cl((_;z,+\/5+<1+\/5> (2+v5)) (-1+v5+ (3+5) (4+5))

132

- +1) 25
-3+v5+ (1++5) (2+V5) )
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2.45 problem 45
Internal problem ID [7486]

Book: Second order enumerated odes
Section: section 2

Problem number: 45.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

2y +zy + (2 —=5)y =0

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

e

Ldsolve (x~2*diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-5)*y(x)=0,y(x), singsol=all) \J

y(x) = c1 BesselJ (\/3, x) + ¢y BesselY (\/3, a:)

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 26

e B

kDSolve [x~2*xy' ' [x]+x*y' [x]+(x~2-5)*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(x) — ¢, BesselJ (\/5, x) + ¢y BesselY (\/5, x)
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2.46 problem 46
Internal problem ID [7487]

Book: Second order enumerated odes
Section: section 2

Problem number: 46.

ODE order: 2.

ODE degree: 1.

(4

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

z2y" — 4zy + 6y =0

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

e

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

~—

y(z) = *(c1z + )

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 16

-

.
LDSolve [x~2xy' ' [x]-4*x*y' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(z) = 2%(caz + c1)
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2.47 problem 47
Internal problem ID [7488]

Book: Second order enumerated odes
Section: section 2

Problem number: 47.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

/)

y"' —yr=0

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

e

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

~—

1 3] z* 3 5] «*
y(x) = c1 hypergeom | [], 24|64 + cox hypergeom | [|, 14| 64

5 3] z*
2 — — E—
+ c3z” hypergeom <[], {4, 2} ’64)

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 76

)

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

13 z* 1 . 35 gt . 53
y(x) = c1oF (;5,2; —> + —x((2+21)020F2 <; 4_1’4_1;_> + 13z o <; 79

8 64
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2.48 problem 48
Internal problem ID [7489]

Book: Second order enumerated odes
Section: section 2

Problem number: 48.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

‘ dsolve([diff (y(x),x)=y(x)"(1/3),y(0) = 0],y(x), singsol=all)

y(z) =0

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 21

‘ DSolve [{y' [x]==y[x]~(1/3),{y[0]==0}},y[x],x,IncludeSingularSolutions -> True] ‘

2 2 4,
o) 557
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2.49 problem 49
Internal problem ID [7490]

Book: Second order enumerated odes
Section: section 2

Problem number: 49.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=3%x(t)+y(t),diff (y(t),t)=—x(t)+y(t)],singsol=all) J

z(t) = e*(cot + c1)
y(t) = —e*(cot + 1 — c3)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

LDSolve [{x' [t]==3*x[t]+y[t],y' [t1==—x[t]1+y[t]},{x[t],y[t]},t, IncludeSingularSoJLutions -> True

z(t) = e (ci(t+ 1) + cot)
y(t) = €*(c2 — (c1 + e2)t)
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