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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]]

yIIZO

v Solution by Maple

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

e

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

~—

y(z) = zcy + ¢

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) =xc1 + o

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 12

-

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

-/

y(x) > 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) =xc1 + o

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

e

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

~—

1
y(z) — 50%z2 +cr+



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]]

ayll — O

v Solution by Maple

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

e

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

~—

y(z) = zcy + ¢

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

LDSolve [axy'' [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: 0.016 (sec). Leaf size: 9

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

y(x) =xc1 + o

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 12

-

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

-/

y(x) > 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) =xc1 + o

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

e

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

~—

1
y(z) — 50%z2 +cr+



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]]

y//:1

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 14

e

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

~—

1
y(x) = 51'2 + zcr + ¢

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

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

2

T
y(z) — 5 tarta

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) = 5302 + zcy + ¢

1
y(z) = —§x2 + zcy + ¢y

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 37

-

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

-/

2
x
y(x) — 3 + oz +

2

T
y(x) — 5 + o + 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]]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 14

e

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

~—

1
y(x) = 61'3 + zcr + ¢

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

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

3

T
y(z) — 5 +cox + ¢

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

Yy =z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27
Ldsolve (diff (y(x),x$2) "2=x,y(x), singsol=all) J

5

@) =" +oat
y.’E—15 xrcy Cy

5

() =~ 420, +
y\r) = 15 Ircy Co

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

-

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

N\

41:5/2
y(z) = — 1 + cox 4¢3

5/2
y(z) — 15 + ez + ¢

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: 0.0 (sec). Leaf size: 9

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

y(x) =xc1 + o

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 12

-

LDSolve [(y''[x])~3==0,y[x],x,IncludeSingularSolutions -> True]

-/

y(x) > 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]]

yll+y/:O

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

e

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

~—

T

y(z) = c1 + coe”

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 17

-

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

-/

y(x) = co —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: 0.063 (sec). Leaf size: 27

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

y() =
1

1
y(z) = —Ex3 + §x201 — 3z +cy

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

-

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

| —

3 1 2
y(x) —f—2 - Ziclzz + le +c
31 2x
y(l’)—)—ﬁ-Fz’l:Cl 2+T+Cz

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: 1.516 (sec). Leaf size: 10

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

y(z) =In(zc; + ¢2)

v/ Solution by Mathematica

Time used: 0.205 (sec). Leaf size: 15

-

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

-/

y(z) = log(x — ¢1) + 2

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]]

yll+y/:1

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

e

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

~—

y(z) = —e e +z+co

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

-

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

-/

y(x) >z —ce® + e

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: 0.063 (sec). Leaf size: 30

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

yiz)=ca+z
L 3.1, 2
y(x):—ﬁx +orta -Gzt to

v/ Solution by Mathematica

Time used: 0.027 (sec). Leaf size: 67

-

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

| —

x 1T C1°T
y(x) 13 1 +x 1 + co

3 cz? i’z
y(x)—)—E+T+ _T+02

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: 0.015 (sec). Leaf size: 18

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

—2x

€ C1 Co
= 1 —_
y(z) w+n( 5 2)

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

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

y(z) — —log (€”) + log (€** + €*) + ¢
y(z) = —log (€*) + log (€**) + ¢2

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

e

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

~—

2
y(m)=5—e 1 — T+ ¢

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

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

2
y(z) — % —z—ce’+c

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]]

+y =z

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)

y(x) _ / (—62 RootOf(_Z—a:—Z e—Z+2+c1—ln(e—Z(e—Z—2)2>)
49 eRootOf(_Z—z—2 e—Z+42+c1—In (e—Z(e—Z_2)2)> N x) PR
_ —-Z_1 3
y(@) = 2LambertW3( ce”z ) + 3 LambertW (_016_%_1)2
2
+ 4 LambertW (—cie"271) + % —z+c

22



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

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

2 x c x c x c 2
y(z) — gW(e‘Tl‘?l) 54 3W<e_5‘1‘71) 24 4W<e—§—1—71> n % e
2 1 1 1 £L'2
“ _o3(—z—24¢c1) ) 3 _o3(z—24c1) ) 2 _ o5 (—z—24c1) I
y(l')—>3W< e?2 ) +3W< e2 ) +4W< e? >+ 2 s )
.’L'2
y(x) — 5 ~Ttoe
2 —2_1)3 —2_1\2 _egy @
y(x)—>§W(—e 2 )+ 3W(—e 27t + AW (—e 2 )+E—m+02

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: 0.015 (sec). Leaf size: 17

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

y(z) = In (AiryAi (z) ;7 — co AiryBi (z) m)

v/ Solution by Mathematica

Time used: 0.114 (sec). Leaf size: 15

-

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

-/

y(z) = log(x — ¢1) + 2

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: 31

e

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

~—

_z \/5,’1,' _z \/gx
y(x) = c1e” 2 sin 5 + coe” 2 cos 5

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

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

y(z) — e™2/? (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

Ldsolve(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: 0.0 (sec). Leaf size: 61

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

y(z) 2
— d a—x—c=0
/ V24+4e 29, —4 a 2

y(z) 2 p
a—r—c =0
/ V2+4e 29, —4 a 2

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]

S /3
y(x) — InverseFunction - dK[1]& | [z + ¢2]
J1 /2e2Klley — 2K[1] + 1
- /a
y(z) — InverseFunction dK[2)& | [z + c2]
J1 \/2e72KBle; — 2K[2] + 1
- /s
y(z) — InverseFunction - dK[11& | [z + ¢9]
J1 /2e7 2K (—cy) — 2K (1] + 1
- /3
y(z) — InverseFunction - dK[1]& | [z + c2]
)1 V/2e2Kle; — 2K[1] + 1
o /3
y(x) — InverseFunction dK[2)&| [z + c2]
1 /2e7 KB (—¢;) - 2K[2] + 1
- /s
y(x) — InverseFunction dK[2]& | [z + ¢2]
J1 o /2e72KBe; —2K[2] +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]]

y//+y/+y:1

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

e

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

~—

y(z) = e 2 sin (@) ¢y + €72 cos (@) c+1

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

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

y(z) — e™2/? (e’”/2 + ¢z cos (@) + c1sin (@))

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+ty=z

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

e

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

y(xr) = e 2 sin (@) co + €72 cos <@) cg+z—1

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

~—

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

y(z) >z + coe™ %% cos (@) + cre %/ ?sin <—\/2§x) _1

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]]

y//+y/+y:w+1

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

e

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

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

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

~—

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

y(z) = = + ce™"/* cos (@) + c1e®/?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

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

y(z) = e 2 sin (@) o+ €72 cos (@) ca+ri—zx

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 54

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

y(z) = e? (em(x — 1)z + ¢ cos (g) + ¢; sin (@))

N\

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"+°+zx+1

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

e

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

o 3 o 3
y(x) = e 2sin (Q) ¢y + € 2 cos (%) a+2* -2 —z+6

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 60

+6

\/§x)

3
y(z) = 2% — 22% — z + coe™"% cos (%) + cre %/ ?sin (T

33

~—

e hY
DSolvely'' [x]+y' [x]+y[x]==1+x+x"2+x"3,y[x],x,IncludeSingularSolutions -> Truel]

N\ J



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]]

y" +y' +y =sin(z)

v Solution by Maple
Time used: 0.0 (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 <@) cy +e72 cos <@) ¢; — cos (z)

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

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

y(z) = e ? <—ex/2 cos(z) + ¢z cos (@) + c1sin (@) )

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" + vy +y = cos(x)

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 <@> ca + €72 cos (@) ¢1 + sin (x)

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

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

3 3
y(z) — sin(z) 4+ ce*/2 cos (%) 1 cie”®?sin (%)

35



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]]

yll+y/:1

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

e

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

~—

y(z) = —e e +z+co

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

-

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

-/

y(x) >z —ce® + e

36



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: 0.0 (sec). Leaf size: 21

e

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

~—

2
y(m)=5—e 1 — T+ ¢

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

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

2
y(z) — % —z—ce’+c
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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]]

y//+y/:x+1

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 18

e

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

~—

 _
y(x) =5 e ¢+ ¢

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 24

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

2

y(x) — % —cie "+ e

38



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//+y/:x2+x+1

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

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

3 2
y(x)=%—e_”cl—%+2z+62

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 34

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

3 2
y(x)—)%—%+2x—cle_””+cz

39



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':x3+x2+x+1

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

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

v/ Solution by Mathematica

Time used: 0.131 (sec). Leaf size: 41

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

zt 228 52? e
y(x)—)z—?+7—4x—cle +c
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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" + vy =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)

y(5) = —e~%c, — sm2(m) B cos2(m) ‘e

v Solution by Mathematica

Time used: 0.112 (sec). Leaf size: 29

e

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

~—

y(z) - _sin2(x) B cos2(x) Fo(—) +o

41



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: 0.016 (sec). Leaf size: 21

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

sin (z)  cos(z)
2 2

y(x) = —e "¢ + +c

v Solution by Mathematica

Time used: 0.08 (sec). Leaf size: 28

e

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

~—

y(z) — %(sin(z) — cos(z) — 2cie™%) + ¢
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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]]

y' +y=1

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 14

e

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

~—

y(z) = sin (z) ¢z + 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(x) = ¢; cos(z) + o sin(x) + 1

43



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

e

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

~—

y(z) =sin(x)cy +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 + ¢1 cos(x) + co sin(z)

44



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

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 15

e

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

~—

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

45



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

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

y(x) = sin (z) ¢y + cos (z) ey + 2+ — 1

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

-

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

N\

y(x) = 2° 4+ + 1 cos(x) + cpsin(z) — 1

46



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*++z+1

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

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

y(x) = Sin(x) C2 + cos (x) C1 +234+22—5z—1

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 26

-

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

N\

y(x) = 2 + 2> — 5z + ¢; cos(z) + ¢y sin(z) — 1

47



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: 0.016 (sec). Leaf size: 22

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

sin (z) cos(z)x
2 2

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

v Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 22

e

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

~—

y(z) — (—g + cl> cos(z) + ¢y 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]]

y" +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)

z sin (z)
2

y(z) = sin (x) c2 + cos (z) c; +

v Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 28

e

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

~—

y(z) — %(x sin(z) + cos(x) + 2¢; cos(x) + 2¢o sin(z))

49



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]]

vy +y =0

90



v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 229

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

y(z) = a
y(z) =0
y(z)
/ — = sd_a—1—c;=0
(cl_ag -3 a2> °
y(z) a

d a—x—c=0

/y(w)_ 4 q
( a2—3 (12>g 1+zx/_

y(z) 4
/ — ag d  a—x—c=0
(1 a: — 3 a2>3 zx/_—l

y(z) 4
— a d a—x—c=0

(et +3_a2)" (1+iv3)’

y(z)
/ — 4_a d a—x—co=0
(cl az +3 a2> (iv3 — 1)

Wi

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

kDSolve [y[x]l*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]]

vy +y” =0

v/ Solution by Maple
Time used: 0.094 (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
@) c2(LambertW (cie™'*2) + 1)2
y\x) = .
LambertW (cle‘l"'f)2
(@) co(LambertW (—cie™2) + 1)2
y\x) = -
LambertW (—cle_1+5)2
y(z)

2 RootOf (e—Z In ( (e—Z+1) 2) +cle—Z—27Ze—Z+z e—Z+1n<(e—Z+1) 2) +c1 —2iZ+z—2> RootOf (e—Z In ( (e—Z+1) 2) +c1e—Z—27Ze
—| [e dz |-2( [e
e
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v/ Solution by Mathematica

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

LDSolve [y[x]*y' ' [x]"2+y' [x]"3==

,y[x] ,x,IncludeSingularSolutions -> True]

y(z) — InverseFunction

y(x) — InverseFunction

y(x) — InverseFunction

y(x) — InverseFunction

y(x) — InverseFunction

y(x) — InverseFunction

X

1 . icy
élog (2\/#1 —zcl> 2\/_1—201

iCl

2 (2vV#1 +icy

%log (2 #1 —i(— cl))

i(—c1)

)

log 2\/ 1+ zcl

i(—c

85 [17‘F 62]

)& [z + o

2 (VT +i(—

1)C1)

+ %log (2\/ﬁ+ i(—l)cl>) &

Tove e e ))) &] v

+ CQ]

[z

+ CQ]

1 . iCl
—4 (§log (2\/%—201) ~ 3 (2\/7(7T1_ o

X

iCl

2(2\/_+7,1)
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)>& [z + ¢

log <2\/_ + zcl>) [z + ¢



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: 205

‘dsolve(y(x)“Q*diff(y(x),x$2)”2+diff(y(x),x)=0,y(x), singsol=all)

y(z) 4
/ = sd_a—x—c=0
(—12In (__a) + 8¢)?

y(z) 4
/ — sd_a—x—c=0
(12In(_a) — 8¢1)?

y(z) 16
/ — 5 5d_a—z—c;=0
(—12In (_a) + 8¢1)3 (1 +iv/3)

Wi

y(z) 16
/ — 5d_a—z—c;=0
(—12In(_a) + 8c1)? (iv3 —1)

y(z) 16
/ — 5 5d_a—1x—cy=0
(12In(_a) — 8c1)? (1 +iv/3)

y(z) 16
/ — 5 5d_a—z—c;=0
(12In(_a) — 8c1)® (1v3—1)

54



v/ Solution by Mathematica
Time used: 2.57 (sec). Leaf size: 449

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

y(z)

(%)2/3 e~ (—log(#1) — iC1)2/3F(%a —icy —

log(#1))

— InverseFunction [ (c1 —ilog(#1))2/3

(2)** e (— log(#1) + 1) T (3, iy —

&| [z + o

log(#1))

I .
y(x) — InverseFunction [ (i log(#1) £ )2/

y(z)

[ + ¢

— InverseFunction [

y(z)

— InverseFunction [

y(z)

— InverseFunction [

y(z) — InverseFunction [

%)

(%)2/3 e~ (—log(#1) — i(—1)c1)?3T (3, —i(—1)c1 — log(#1)) T4c
(~i10g(#1) — cr)P/ .
(%)2/3 e~1(—log(#1) — ic1)?*T' (3, —ic; — log(#1))
(cr — ilog(#1))2/3 &l lotel
(2)% gt (— log(#1) + i(—c1))2°T (L, i(—c1) — log(#1))
(ilog(#1) — o) &| [x+co)
(%)2/3 et (— log(#1) + ic1)?/*T' (3, icy — log(#1))
(ilog(#1) + ¢1)2/3 & [z+ca




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 +y° =0

96



v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 2698

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

y(z) = a
y(x) =0
y(z) 2
/ — 4d_a—x—cz=0

\/ -2 _a+ (e aZ _a2>§
[~ L
— a - 2 a+ (ci__a)? a2>

2

y(z)
/ = 4d_a—x—02=0
\/ 3

-2 _a+ (e aZ a2>

d a—x—c=0

y(z) 2
/ — 4d_a—ac—cz=0
\/ 3

i(er_ a) -2 a a2>

2

y(z)
/ — 4d_a—an—c2=0
\/ 5

2 a+ (c1__ aZ _a2>

y(z) 2
/ \/ — 4d_a—m—02=0

i(er_ a) +2 a> a2>3

(c1 7—2 a a2>

y(z) 2
/ — 4d_a—x—02=0
\/ 3

y(z) 2
/ \/ — 4d_a—x—02=0

(c1 2 a) a2>3

/y() _V2 d a—x—c3=0

-2 _a+ (e aZ 2)3(1+i\/§)

y(z) 2 a2
/ \/ e d a—x—c=0

-2 _a+ (e ai) a2>3(z'\/§—1)



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

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

Too large to display

98



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 +y'y=0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 205

‘dsolve(y(x)“S*diff(y(x),x$2)”2+y(x)*diff(y(x),x)=0,y(x), singsol=all)

y(z) 4
/ = sd_a—x—c=0
(—12In (__a) + 8¢)?

y(z) 4
/ — sd_a—x—c=0
(12In(_a) — 8¢1)?

y(z) 16
/ — 5 5d_a—z—c;=0
(—12In (_a) + 8¢1)3 (1 +iv/3)

Wi

y(z) 16
/ — 5d_a—z—c;=0
(—12In(_a) + 8c1)? (iv3 —1)

y(z) 16
/ — 5 5d_a—1x—cy=0
(12In(_a) — 8c1)? (1 +iv/3)

y(z) 16
/ — 5 5d_a—z—c;=0
(12In(_a) — 8c1)® (1v3—1)
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v/ Solution by Mathematica
Time used: 2.526 (sec). Leaf size: 459

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

y(x) =0
y(x) /
2\2/3 —ic1(_ e \2/3T (L .
— InverseF‘llnction[(?’) G loggfl_)“é:(;ﬂ)l;g% = log(#l))& [z + c]
2\2/3 icr(_ i~ )2/37 (L G —
y(z) = InverseFunction[(?’) e 1°g((jfg)(;i‘;l)+ g(ﬁg ier ~106(#1) ¢ | 15 4 o
y(z) =0
y(z) /

2)2/3 gi(—e1)(_ —i(=1)e)2BT (L —i(=1)es —
—>InverseFunctiOIl[(3) ° ( 10%(#(11i1(:’g((;i;11 clI);(/g, e 10g(#1))& [4co]
y(z) /

2)2/3 g—ier (_ —5e)2BD (L. —jey —
—>InverseFunction[(3) il 10g§f1_)2-1:):()#1;§73, — log(#l))& [z + c2]
y(z) /

2)2/3 gi(—en) (— i(—e 23T (L i(—¢y) —

—>Inverse]?‘unction[(3> c ( log(i;iog(ilfl_))cl)ggfiﬂ( o) log(#l))& [z+co]
2\2/3 ey —1 e 230 (L ey —1
y(z) —>InverseFunction[<3) e og((ﬁolg) (;;Sl_){_ 61)2(/?:’; “ og(#l))& [z + ¢

60



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],

vy +y* =0

v/ Solution by Maple
Time used: 0.078 (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) =0
y(z) =c1
y(z) = elambertW ((z+cz)ele™) —c1+1

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

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

T+ Co
W2 W e+ 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]]

vy + %y =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 124

-

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

N J

y(z) =0
y(z) =1

J RootOf (z—l—fz 11d_f+cl) dz+ca

y(z) =e sl

[ RootOf [ z+2| [—7 —2 rd_f|4e1 |deter
w3 (e (-}

J RootOf <w—2 (f—z T 1 d_f) +01> dz+co

y(z)=e

y(z) =e

62



v/ Solution by Mathematica
Time used: 3.023 (sec). Leaf size: 800

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

~ 5/3 5/3
#1 (1 _ 3#_1) 3/5 Hypergeometric2F1 (g 88, id )

5cy
— InverseFunction 5
C
(—#12 4 32 ) s

[z+ca]

B 3/ _1.4.15/3 3/ 5/3
#1 (1 + %) 3/5 Hypergeometric2F1 (%, %, %, —%>

y(z)

5c1

— InverseFunction [z+co]
(\3/__1#15/3 5C1> 3/5
y(x)
5/3 5/3
#1 (1 - —3(_1)25/:1#1 ) 3/5 Hypergeometric2F'1 <§, 38 3(—1)2;2#1 )
— InverseFunction T+c
EE Sk -
y(z) =0
y(x)
B 15/ . 15/3
#1 (1 — E??E ) ) 3/5 Hypergeometric2F'1 (g, %, %, 35#_01) )
— InverseFunction [z+c2]
5/3 5(—c1)
(_#1 /3 4 Tl> 3/5
y(z)
/_ 5/3
# ( 3V/— — fl ) 3/5 Hypergeometric2F1 (g §8,- 3 e f)l )
— InverseFunction [z+ca]
( T3 4 3(— )01) 3/5
y(z)
_ _1\2/3 15/3 ) _1\2/3 15/3
#1 (1 - %) 3/5 Hypergeometric2F'1 (%, 88, %
— InverseFunction T+c
(_(_1)2/3#15/3 + @) 3/5 A
y(z) ) 63 )
B 5/3 5/3
#1 (1 — 3#%) 3/5 Hypergeometric2F'1 (g, %, %, 3#5011 ) -‘
S TInverceFYinmetion _ _ | [ pra]




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 +y%y° =0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 248

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) = a
y(z) 1
/ d_a
RootOf [ =5 | [~7 L d f| —In(_d®+125) +5¢c
( (f_g —a(—a_f)’+s_f ) 1
—x—c=0
/y(w) 1
RootOf | —iln (_a® + 125) 4+ /3 In (_a’ + 125) + 20 f—gZ Bl (
- <5¢\/§_f—2_a(—_a2j)§—5 ) (V3+i)
—x—c=0
/y(w) 1
RootOf | iIn (_a® + 125) + /3 In (_a® +125) — 20 | [~7— Ltiv3
R GO T
—zz—c=0

64



v/ Solution by Mathematica
Time used: 24.581 (sec). Leaf size: 449

LDSolve [y[x]l*y'' [x]~3+y[x]~3*y' [x]~5==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) =0
— 5/3
27#1 Hypergeometric2F1 <%, 3, g, 3#5011 )
y(x) — InverseFunction o3 & | [z + ¢
1
[ 3i(—itv3)#1°°
27#1 Hypergeometric2F'1 (%,3, %, — ( +10c2#
y(z) — InverseFunction o3 &\ [z
1
) + ¢
r v 5/3
. 3 8 31 (z+\/§)#1
27#1 Hypergeometric2F'1 (5, 35— Tom
y(z) — InverseFunction o3 &| [z + ¢
1
y(z) =0
_ 5/3
27#1 Hypergeometric2F'1 <g, 3, %, 357?&_101) )
y(z) — InverseFunction Ca) &| [z + ¢
[ i(—itv3)#1%°
27#1 Hypergeometric2F1 (%, 3,8, 3 ;:2#
y(z) — InverseFunction ) &\ [z
) —+ 02]
r v 5/3
A 3 8 3i (H-\/g)#l
27#1 Hypergeometric2F'1 (3, 3,5, —ToCa)
y(x) — InverseFunction o) &| [z + ¢
—C
_ 5/3
2741 Hypergeonfiétric2F1 (g, 3,8, 37%31 )
y(z) — InverseFunction o3 &| [z + ¢
1
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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]]

v +yz+yy” =0

v/ Solution by Maple
Time used: 0.016 (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 T erf (@) ¢ +1iV2¢, —erf (_2) \/7_r> V2

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

-

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

y(z) = —iv/2erf! (z (\/gcz - clerf(%) ))

68



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]]

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

e

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(z) = —i RootOf (zx/i o ( / e°°s(x)dac) +iV2¢, —erf (_2) ﬁ) V2

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

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

y(z) = —iv2erf™! (z\/g < /1 ’ —e KM e, dK 1] + 02))

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_yl1], [_2nd_order,

y'+(1-2)y +y%y" =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 64

e

Ldsolve(diff(y(x),x$2)+(1-x)*diff(y(x),x)+y(x)‘2*diff(y(x),x)‘2=0,y(x), singsé}=all)

¢ erf (Z 2237—%) —cy+
or (

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

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

(3, -#L)

T z—1
y(x) — InverseFunction | — & |:C2 — 4/ —clerﬁ( )]
32/3 3/_#13 2e \/é

70



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_yl1], [_2nd_order,

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

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

e

Ldsolve(diff(y(x),x$2)+(sin(x)+2*x)*diff(y(x),x)+cos(y(x))*y(x)*diff(y(x),x)‘ﬁ%o,y(x), singsc

y(z) . 2
/ ecos(_a)—i—sm(_a)_ad_a —c (/ e +cos($)dx) —Ccy = 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]1*y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions

#1 ] T
y(z) — InverseFunction { / ecos(KIN+K M sin(KL)) g jr [1]&] { /
1 1

— s (KED-KI2P ¢ g [9] + cz}
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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: 0.047 (sec). Leaf size: 61

tdsolve(diff (y(x),x$2) *diff (y(x) ,x)+y(x)"2=0,y(x), singsol=all) J
y(z) =0
V3 (] tan (Rootof(—\/g In (cos (_Z)2) —2+/3 In (tan (_Z)+\/§) +6vV3 cq +643 x+6_Z) > dz) v
y(z) =e ? e

v/ Solution by Mathematica
Time used: 1.356 (sec). Leaf size: 180

LDSolve [y'' [x]*y' [x]1+y[x]"2==0,y[x],x,IncludeSingularSolutions -> Truel J
y(x)
- #
2#1-1
. . 1 ) arctan ( 73 ) 1 .
1 + InverseFunction 6 log (#1° —#1+1) + — —log(#1+ )& | [z + ¢1] || I

/3 3
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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]]

ylly/ + yn — 0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 174

e

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

~—

y(z) 1
/ T +d a—x—co=0
((—3_a1+"+c1)(1+n)2) 5 W3 ((—3_a1+n+c1)(1+n)2) 3
- 2(1+n) - 2(1+n)
y(z) 1
/ T +d a—z—cy=0
<(—3_a1+"+01)(1+n)2> 5 i3 <(—3_a1+"+01)(1+n)2> 3
- 2(1+n) 2+2n
y(z)
/ 1+n ~d_a—1r—c=0
((=3_a*m +¢;) (1 +n)?)®

73



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)
#1m+1 1
#1v/n +1¢/1 — 2~ Hypergeometric2F1 | L, 114 1
ci(n+1) 37 ntl ntl’ (ntl)er
— InverseFunction &| [z

{'/ —3#1" + 3¢1(n+ 1)

+ 62]
y(z)
3 2/3 \?/— 5 B #1n+1 . l 1 #1n+1
(=1)*°#1v/n + 1|1 — ———— Hypergeometric2F1 | 3, +1, 1+ 9 s
) c1 (n + 1) n ('"' )1
— InverseFunction &
{'/—3#1"“ +3c1(n+1)
+ CQ]
y(z)
1 1n-|—1 n+1
3 __#1 3/n _|_ 1 3 1 — #— Hypergeometrlc2F1 (% nL—f-l’ 1 + nL—i—l’ (#’;lé-i]-l)c >
) 3 ci(n+1) 1
— InverseFunction | — &
Q/—#l’”rl +c(n+1)
+ 02]
y(z)
1n ¥ "7 g tric2F1 (1,114 L #1
# m ypergeometric 3 1) + e+l m

&|

— InverseFunction

(/ —3#1™! 4 3(—c1)(n+1)

+ 02]
y(z)
n+1 #1n+1
(=1)23#1v/n + 171 — —+1) Hypergeometric2F'1 <§, n+r1, 1+ n~1|—1’ (=
— InverseFunction
{=3#17 4 3(—e)(n + 1)
74 + o
y(z)




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]

Yy —(z+y)*=0

v Solution by Maple
Time used: 0.532 (sec). Leaf size: 880

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

Expression too large to display

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 88

e hY

DSolvely'[x] == (x + y[x])~4,y[x],x,IncludeSingularSolutions -> Truel

N\ J

Solve ERootSum [#14 + 4#1%y(z) + 6412y (x)? + 44#1y(2)® + y(z)*

log(z — #1)

T L sy (o) + S Ly(a) + y(z)?»&}

S
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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_yl1], [_2nd_order,

y"+(w+3)y'+(3+y2)y'2=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

e B

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

2 2 y(z)
c1 erf (% + %) — Cy + / e%—a3+3_ad_a =0

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

‘ DSolvely'' [x]+(3+x)*y' [x]1+(3+y[x]1~2)*(y' [x])~2==0,y[x],x, IncludeSingularSolut#ons -> Truel

#1 3
y(x) — InverseFunction [ / B Ul e [1]&} {02 — %2 \/gclerf (m\—/l—;”
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]]

v +yz+yy” =0

v/ Solution by Maple
Time used: 0.016 (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 T erf (@) ¢ +1iV2¢, —erf (_2) \/7_r> V2

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

-

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

y(z) = —iv/2erf! (z (\/gcz - clerf(%) ))

7



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" + 1 sin (z) + Yy =0

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

e

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

y(z) =In (01 < / ecos(w>dm> + c2>

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

‘ DSolvely'' [x]+Sin[x]*y' [x]+(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Tr#e]

ecos(K[2])

y(z) = /
1 — [P _eeosKUDGK1]

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_yl1], [_2nd_order,

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

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

e B

Ldsolve(3*diff (y(x),x$2)+cos (x) *diff (y(x),x)+sin(y(x))*(diff (y(x),x)) ’"2=O,y(x)J, singsol=all)

y(x) cos a sin(z
/ e (?)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, IncludeSingularSolﬁ.ltions -> True]

#1 T )
y(x) — InverseFunction { / e skl gg [1]&] { / —e~ 350K e, dK 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// + y/z2 + % =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 70

‘dsolve(lO*diff(y(x),x$2)+x“2*diff(y(x),x)+3/y(x)*(diff(y(x),x))“2=0,y(x), sinésol=all)

10y() ¥ mer WhittakerM (1,2, 2 e~#343000004

67330
13 40000 (z3)3
30cie~ i WhittakerM (Z,2,27) 30%
— 1 — Cy = 0
x2 (x3)s

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

LDSolve [10xy' ' [x]+x~2xy' [x]+3/y [x]*(y' [x])~2==0,y[x],x, IncludeSingularSolution%s -> True]

g 30e~s X 1° ¢/ K 1]
y(x) = coexp / - - - K dK[1]
v 306 /K1 — 139/30r (1, %4 ) K1)
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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_yl1], [_2nd_order,

3 enyZ

sin(y) "

10y" + (6" + 3z) Yy +

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

-

dsolve (10*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(@) 3l g4y o2 _®
/ ef 1051n(_b> d_b_ c (/ e_?’z()_md.T) — Cy = 0

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

N

-

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

y(z)

— InverseFunction / " exp _3_ 3% e(+DKN Hypergeometric2F1 L 1 3_¢ K0 ) dK [
1 10 10 2 2772 2

—ea (3KIP-2e5B) o gpeo] 4 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: 0.016 (sec). Leaf size: 54

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

477 (T2t + 14028 + 2 + 350 + 840/ + 420z + 840

T

c
y(z) = ;2 + z?c; +

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

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

—2e7V2(\/z + 1) 2° + 3(caz® + 1) + 2I'(8, v/2)
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]]

!

(x+\/_—8)y_

y/
Vi 4w T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 56

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

Nz 2 3 3 2
eVicy +eVazZe, 4 28z2 + 560x2 + 42° + 140x* + 33604/ + 1680z + 3360
T x

y(z) =

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

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

—207/% + 23 (=2 + 2eV7) + 2¢V°T (8, /Z) + 3creV®
3x

y(z) =
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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,F

2y a?
y"+i+f4‘y=0
r

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

‘ dsolve (diff (y(x) ,x$2)+2/x*diff (y(x),x)+a~2/x"4*xy(x)=0,y(x), singsol=all) ‘

y(x) = ¢p sin (%) + ¢y cos (%)

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

e N
LDSolve [y'' [x]1+2/x*y' [x]+a~2/x"4*y[x]==0,y[x],x,IncludeSingularSolutions —-> Trj.\e]

y(x) — ¢; cos (%) — Co sin (%)
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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)] ‘]

(-z*+ 1)y —yz—ty=0

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

-

Ldsolve ((1-x~2)*diff (y(x) ,x$2) -x*diff (y(x) ,x)-c"2*y(x)=0,y(x), singsol=all) J

—ic

y(x) = cl(:p+ \/ﬁ)ic—f—CQ(CE—F \/ﬁ)

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

‘ DSolve [(1-x"2) *y'' [x] -x*y' [x]-c~2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

) e (108 (1~ 725 v (1)) )

el ) e )
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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
.’EGy” + 3y'x5 + a2y — =
X

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

Ldsolve(x“6*diff (y(x) ,x$2) +3*xx"5*diff (y(x) ,x)+a~ 2%y (x)=1/x"2,y(x), singsol=a11}>

) a a 1
y(x) = sin <ﬁ> cy + cos (ﬁ) c + 27

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

LDSolve [x~6xy' ' [x]+3*x"5xy' [x]+a”~2xy[x]==1/x"2,y[x],x, IncludeSingularSolutionsJ -> Truel

1 a . a
y(x) — o + ¢ cos <@> — ¢p8in <@>
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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]]

y/IxZ _ 3ylx+3y — 2x3 _ :L,Z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

e

kdsolve (x72*diff (y(x) ,x$2) -3*x*xdiff (y(x) ,x)+3*y(x)=2%x"3-x"2,y(x), singsol=all})

z? z’c
y(z) = <m2ln(m)—5+x+71+cz)z

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

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

y(x) — ac(x2 log(x) + (—% + cz) ’+z+ 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: 29

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

y(z) = c1(csc () + cot ()~ + cz(csc () + cot ()

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

e

LDSolve [y'' [x]+Cot [x]*y' [x]+4*y[x]*Csc[x]~2==0,y[x],x, IncludeSingularSolutionsJ -> True]

y(x) — ¢; cos(2arctanh(cos(z))) — cq 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: 0.032 (sec). Leaf size: 407

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

y(z) = hypergeom ([z‘, —i, F

D=

2
NL_d 1
+ (z +4)2™ 2 hypergeom ({5 +

cos (In (z + 1))

80 , : : :
+ / 7 (10((1—i+(—1—i)x) hypergeom([l—i,1+i],[%+%],%—%)+(—1+i) hypergeom([i,—i],[%+%],%—%))hypergeom([%-l—%,%——

hypergeom (

—80 , , : : :
/ 7 <10((1—i+(—1—i)x) hypergeom([l—i,l-l—i],[%+%},%—%)—i—(—l—i—i) hypergeom([i,—i],[%-{—%},%—%))hypergeom([%—i—%,%—

N
[SIES

+1)

1
hypergeom ( {

89

7

+z’1 3| |3 | 1 iz
2’2 20712 2]'2 2

2



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 -> T

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]]

2

y" + tan (z) y' + cos (z)°y =0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 15

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

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

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

LDSolve [y'' [x]+Tan[x]*y' [x]+Cos[x] ~2*y[x]==0,y[x],x,IncludeSingularSolutions —f True]

y(x) — cosin(sin(z)) + ¢; cos(sin(z))
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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® = 8% sin (z)?

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 124

Ldsolve (x*diff (y(x),x$2)-diff (y(x),x)+4*x"3*y(x)=8%x"3*sin(x)"2,y(x), singsol=ﬂall)

/7 /2 FresnelC (‘/i\(/xgl)> sin (2% + 1)
e +1—cos(2z) —

y(z) = sin (2%) ¢z + cos (z

)
/7 /2 FresnelS (ﬁ(’”_l)> cos (z? + 1)
+

[\V)

N3

/T /2 FresnelC <‘/§(m+1)) sin (% + 1)
+

/T /2 FresnelS (ﬁ(xﬂ)) cos (z* + 1)
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v/ Solution by Mathematica
Time used: 1.041 (sec). Leaf size: 147

LDSolve [x*y' ' [x]-y' [x]+4*x"3*y[x]==8%x"3xSin[x]"2,y[x],x, IncludeSingularSolutijons -> True]

(—\/ﬁ FresnelC <\/g(x - 1)) sin (z* 4+ 1)

+ V27 FresnelC <\/g(x + 1)) sin (z° + 1)
+ /27 FresnelS (\/g(z — 1)) cos (z° +1)

— /27 FresnelS (@(z + 1)) cos (z° + 1) + 2¢; cos (2°) + 2¢; sin (2°)

y(z) —

[N

— 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/ +4yac3 — .’IJ5

v Solution by Maple
Time used: 0.0 (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)

~—

.’D2

y(z) = sin (2°) ¢, + cos (z°) ¢ + T

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

LDSolve [x*y'' [x]-y' [x]+4*x~3*y[x]==x"5,y[x],x,IncludeSingularSolutions -> Truel]

2
y(z) = xz + ¢1 cos (2%) + ¢z sin (2°)
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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]]

5

cos (z) y" + y'sin (z) — 2 cos (z)* y = 2 cos ()

v Solution by Maple
Time used: 0.016 (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)‘S,ny), singsol=al

y(x) = sinh (sin (x) \/§> ¢o + cosh (sin (z) \/§> o + % _ cos§2x)

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

‘ DSolve[Cos[x]*y'' [x]+Sin[x]*y' [x]-2+*y[x]*Cos[x] ~3==2*Cos[x]"5,y[x],x, IncludeS#ngularSolution

y(z)
—>cos< —cos(2x)—1tan(x)> / cosz(K[l])\/—cos(2K[1])—1sin<\/—cos(2K[1])—1tan(K[1])> di

+ sin ( —cos(2z) — ltan(x)) /1:E
— cos?(K[2])/— cos(2K[2]) — 1 cos (¢— cos(2K[2]) — 1tan(K[2])) dK[2]

+ ¢ cos (Wtan(z)) + ¢p8in ( —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 +4atye ™ =4(2® 4+ 2%) e
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

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(-3*x) ,y(x),

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

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

‘ DSolvel[y'' [x]+(1-1/x)*y' [x]+4*x~2xy[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 (2e*(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]]

y// _ y'ac2 + yr = xm—i—l

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 207

tdsolve(diff (y(x),x$2) -x~2%diff (y(x) ,x)+x*y(x)=x"(m+1) ,y(x), singsol=all) J

a(m+3) (f o7 (=% 8IT(2) e7 — (=2%)7 310(2, -5 ) &% +3) du) + WhittakerM (2, 2
3m+9

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

-

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

dK[1]

T _lK[l]S _l _l 3 m+1 3 _ 3
y(x)—>w/ e T (=5, 3K[13])K[1] V-K[]

L 3V/3

3/_:1:3(51;3)—771/31"(_%,_%_;) <_3m/3me<T+3,x_;> +02(x3)m/3>

— + cix
393 '
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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]]

v yl+vT-8)
NZ7 42

"

=0

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

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(}t) , singsol=all

crev®

y(x) + cpeV3e?

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

-

LDSolve [y'' [x]1-1/x~(1/2)*y' [x]+y[x]/ (4*x~2) *(-8+x~(1/2)+x)==0,y [x] ,x,IncludeSijﬂgularSolutions

eV®(coz® + 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 (x)? y" — 2cos (z) ¢ sin (z) 4 cos (z)>y = 0

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

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

y(x) = ¢y sec (x) sin (\/536) + co sec () cos (\/5 a:)

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

e

kDSolve [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) — ZB_Zﬁz (401 - 2'\/50262“@”) sec(x)
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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]]

Yy — 4z + (422 — 1)y = —3¢” sin (z)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

-

Ldsolve (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)

3e”’ (= cos (z) z + sin (z))
2

y(z) = e cos (z) ¢y + € sin (z) ¢; —

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

LDSolve [y' ' [x]-4*x*y' [x]+(4*x"2-1) *y [x] ==-3*%Exp [x~2] *Sin[x] ,y [x] ,x, IncludeSingﬁ.\larSolutions -

1 . )
y(z) — ge’”(m_’) (67 + €% (62 + 3i — 4ics) — 3i + 8¢c1)
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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 +V22ly ==z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 116

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

z (zb+2v/=b) z(zb—2v/—=b)

yx)=e = cte =z o

\/Qﬁe—%%—x\/fb(_ orf (ﬁ(zbjg\/fb)> 22V 1 orf (\/5(—2%%\/—7)))

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(@)
0\ 2 . . ]
o3 (Voe—i) <_ 27re2i\/5zerf<%> + iV 2werﬁ(%> + 24/eb (2\/I;c1 - iCQeZZ\/’;””))
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' —4yz+ (42® —3)y =¢€"

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

-

Ldsolve (diff (y(x),x$2) -4*x*diff (y(x) ,x)+(4*x"2-3) *y (x)=exp(x72),y (x), singsol=}ll)

y(w) — ez(x+1)02 + ex(z—l)cl _ eg;?

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

LDSolve [y'' [x]-4*xx*y' [x]+(4*x~2-3)*y[x]==Exp[x~2],y[x],x, IncludeSingularSolutiﬂons -> True]

1
y(x) — ée(m_l)z (—2€” + c2e®® + 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 = €* sec (z)

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 96

[dsolve (diff (y(x),x$2)-2*tan(x)*diff (y(x),x)+5*y(x)=exp(x~2)*sec(x),y(x), sing}sol=a11)

y(x) = sec (z) sin (x\/é> o + sec (z) cos (xx/é) ¢

((z sin (zv/6) — cos (zv/6)) erf <zx — ‘/Té> + (isin (zv/6) + cos (zv/6)) erf (zx + ‘/76>> sec () V6 1/
24

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

‘ DSolvely'' [x]-2*Tan[x]*y' [x]+5*y[x]==Exp[x~2]*Sec[x],y[x],x, IncludeSingularSojl.utions -> True

1 |
y(z) — ﬂe_“@x sec(z) <—€3/2\/67rerf<\/g — za:) — \/67reg+2“/€’”erf<\/g+ zx)

— 2iv/6cye2V0e 1 24c1>
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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]]

y'z’ — 2z +2(z*+1)y=0

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

-

Ldsolve (x72+diff (y(x) ,x$2) -2*x*xdiff (y(x) ,x)+2* (1+x~2) *y (x)=0,y(x), singsol=a11})

y(x) = 1z sin (\/ix) + cox cos <\/§x>

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 -> Truel

Y T
) — cie r— ——
y(@) ! 2v/2
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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]]

4y'2* + 4y'z° + (2% + 62 +4)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

-

Ldsolve (4xx~2*diff (y(x) ,x$2) +4*x~5*diff (y(x) ,x)+(x"8+6%x"4+4) *y (x)=0,y(x), sin#sol=all)

>
8
'
-
N
S
8
'

y(z) = ety

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

LDSolve [4xx~2xy' ' [x]+4*x"5xy' [x]+(x"8+6xx~4+4) *y[x]==0,y[x],x, IncludeSingularSjolutions -> Tru

_z> 1_iv38 . ;
e 8sx2 2 <3cl—z\/§czx“/§)
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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]]

2y + (Yo —y)’ =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 22

e

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

~—

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

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

y(z) — z(e* ExplntegralEi(—c; — log(z)) + c2)

y(z) = cox
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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]]

2y +2y —yr =0

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

e

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

~—

_ cysinh () e cosh ()

y(z)

T z

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

LDSOlve [x*xy'' [x]+2*y' [x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

2c1e7% + cpe”
_> - -
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 +yr =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

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

¢ sin () 4 Czcos (x)

ylz) = — .

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

-

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

2c1e7% — jcqe®®

y(z) — 5
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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 (z)

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

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

_% _|_cl

y(z) = sin ()

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] ‘

y(z) — —% csc(z)(cos(2x) — 2¢4)
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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 [_rational]

2ty —y+ (Y +z+y)y =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 28

e

kdsolve ((2*xx*xy (x) "2-y (x)) +(y(x) "2+x+y (x) ) *diff (y(x) ,x)=0,y(x), singsol=all) \J

RootOf (z2e—%+e>Z+cie—%+_Ze—7—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 jions -> True]

Solve | 22 — ﬁ +y(z) + log(y(z)) = c1, y(x)
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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 =z
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
tdsolve(diff (y(x),x)=x-y(x)"2,y(x), singsol=all) J

¢y AiryAi (1, z) + AiryBi (1, z)

yl(z) = ¢1 AiryAi (z) + AiryBi ()

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

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

y(z) —

—iz®/?(2 Bessel] (—2, 2iz%/2) + ¢, (BesselJ (—3%, 2iz/2) — BesselJ (2, 2iz%?))) — c; BesselJ (—3

3’3

(
21 (BesselJ (3, 2i2%/2) + ¢, BesselJ (—3, 2iz%/?))
(-

%ix?’/ 2) — iz3/2 BesselJ (2 gix?’/ ?) + BesselJ 3/ ?)

2z BesselJ( 12 933/2)

i p3/2 _4 12,
ix BesselJ( 35 35350

y(z) =
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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//// . y/// _ 3y// 4 5y' —2y=ze"+3 e 2

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 78

e

ldsolve (diff (y(x),x$4)-diff (y(x) ,x$3)-3*diff (y(x),x$2)+6xdiff (y(x) ,x)-2*y(x) =x}<exp(x) +3%exp (-

e 2 (—27z%e3® + 3623e3” + 24 €3z — 36 €32z — 837 + 2167 + 216)
ye) = - 1944

4 ez e + che”a?

+ c1€” + e
v Solution by Mathematica

Time used: 0.234 (sec). Leaf size: 64

LDSolve [y''' ' [x]-y'"''[x]-3xy'"' [x]+5*y"' [x]-2%y[x]==x*Exp [x]+3*Exp [-2*x] ,y[x] ,x,}[ncludeSingulaI

()—>””$4 2 (L N2y P L2541 g¢))
YT =€\ 79 " 5a T \5a )" 81 1B )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]]

'z —2(6+z)y +10y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

‘0rder:=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);

) 3 7 1 3
_2f . .3 0 9 9 3 4 5 6
y(z) ==z <c1x (1+4x—|—41’ + 5%+ 5% T 1507 +0(z ))
+ c2(In () (242° + 30z* + 182° + O (2°))

+ (12 — 12z + 182* + 262° + z* — 92° + O (2) ))

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}]

| —

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

+ :1,'_9+7_13+3_:I77+5_:I76+5
2\12 24 T Ty 7T
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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

y'z’+yz+ (2 —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: 97

( N

Order:=6;
‘dsolve(x‘z*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—5)*y(x)=0,y(x),type='series',x=@);

= -V —1 z? i 1 z* z®
y(z) = ez <1+_4+4\/5 +32(_2+\/3) 5-1) + 0O ( ))
i1 1 g2y 1 ! z "
e (1 1+ 45 " R(E+2) (Va+1) +O0( )>
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210

kAsymptoticDSolveValue [x"2xy' ' [x]+x*y' [x]+(x"2-5)*y [x]==0,y[x],{x,0,5}] J
(x) -
) —C
Y 2\ (C3-vB+ (1-v5) (2-v5)) (-1 —vB+ (3—+5) (4—5))

VB

 —3—v6+ (1—/5) (2—\/5)+1>x

1.4

o AT T T BT )

.’172

- +1]2v5
—3+v5+ (1+V5) (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 [_Bessel]

y'z’+yz+ (2 —5)y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

e

kdsolve (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) = c; BesselJ <\/5, x) + ¢y BesselY (\/5, x)

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

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

y(z) — c1 BesselJ (\/5, x) + c2 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.

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

y'z? —4dy'z+6y =0

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

e

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

~—

y(z) = cox® + 2%c;
v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 16

-

.
DSolve [x~2*y'' [x]-4*x*y' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(x) = 2%(cez +¢1)
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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///_xy:()

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

~—

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

1 3] 2* 3 5] z*
v(o) = etypengeonn (1, 5,2, 23 + uwtypergeom (1, 2.3, 2
5 31 z*
2 — — E—
+ c3z* hypergeom <[] , [4, 2} , 64>

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

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

m

W~ | Ot
N W
D

2%
N——
N——

13 «x 1 35« )
y(.’L’) — C1 0F2 (,5,1, 6—4) + g.’E((2+2'I,)CQQF2< 4_174_17_4) +ZC3$0F2 (,
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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]

y—ys =0
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
dsolve([diff (y(®), )=y ()" (1/3),y(0) = 0],y(x), singsol=all) |
y(z) =0

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

e N

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

2 12 4,
o) 552

119



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

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

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

s

Ldsolve([diff(x(t),t)=3*x(t)+y(t),diff(y(t),t)=-x(t)+y(t)],[x(t), y(1, sings\ 1=all)

z(t) = —e*(cat + c1 + ¢3)

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

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

LDSolve [{x' [t]==3*x[t]+y[t],y' [t]==-x[t]+y[t]},{x[t],y[t]1},¢, IncludeSingularSoJl.utions -> True

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

120



	section 1
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12
	problem 13
	problem 14
	problem 15
	problem 16
	problem 17
	problem 18
	problem 19
	problem 20
	problem 21
	problem 22
	problem 23
	problem 24
	problem 25
	problem 26
	problem 27
	problem 28
	problem 29
	problem 30
	problem 31
	problem 32
	problem 33
	problem 34
	problem 35
	problem 36
	problem 37
	problem 38
	problem 39
	problem 40
	problem 41
	problem 42
	problem 43
	problem 44
	problem 45
	problem 46
	problem 47
	problem 48
	problem 49
	problem 50
	problem 51
	problem 52

	section 2
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12
	problem 13
	problem 14
	problem 15
	problem 16
	problem 17
	problem 18
	problem 19
	problem 20
	problem 21
	problem 22
	problem 23
	problem 24
	problem 25
	problem 25
	problem 26
	problem 27
	problem 28
	problem 29
	problem 30
	problem 31
	problem 32
	problem 33
	problem 34
	problem 35
	problem 36
	problem 37
	problem 38
	problem 39
	problem 40
	problem 41
	problem 42
	problem 43
	problem 44
	problem 45
	problem 46
	problem 47
	problem 48
	problem 49


