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1.1 problem 1

Internal problem ID [6633]

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 [6634]

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: 0.003 (sec). Leaf size: 12

-

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

-/

y(x) = o+



1.3 problem 3

Internal problem ID [6635]

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 [6636]

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

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

y(x) = o+ ¢



1.5 problem 5

Internal problem ID [6637]

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 [6638]

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 [6639]

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/,_].:O

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

10

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

x
y(z) — 5 + ez + ¢



1.8 problem 8

Internal problem ID [6640]

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?—1=0

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 + ey + ¢

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



1.9 problem 9

Internal problem ID [6641]

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]]

Yy —z=0

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

12

e

tdsolve(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

x
y(z) — 5 + ez + ¢



1.10 problem 10

Internal problem ID [6642]

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]]

—z=0

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

13

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

~—

5

@ =" +oat
y.’E—15 xrcy Cy

Az3
’y(l’) = —E + Ircy + Co
v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 41

-

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

N\

415/2
y(z) - — + cox 4¢3
15
5/2
y(z) = +or+a

15



1.11 problem 11

Internal problem ID [6643]

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

14

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+



1.12 problem 12

Internal problem ID [6644]

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

15

e

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

~—

T

y(x) = 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””



1.13 problem 13

Internal problem ID [6645]

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

16

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: 0.021 (sec). Leaf size: 59

r

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

| —

1
y(z) = ey — Ex(ﬁ + 3iciz — 3c:?)

1
y(x) = ¢y — Em(xz — 3iciz — 3012)



17

1.14 problem 14

Internal problem ID [6646]

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)

y(z) =In(zc; + ¢2)

v/ Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 15

s

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

-/

y(z) = log(x — ¢1) + ¢2



1.15 problem 15

Internal problem ID [6647]

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//+y/_1:0

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

18

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: 0.011 (sec). Leaf size: 18

-

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

-/

y(x) >z —ce® + e



1.16 problem 16

Internal problem ID [6648]

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//2+y1_1:0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 30

19

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

~—

yz)=ca+z
L 5.1, 2
y(x):—ﬁx +ogta — T+t

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 59

r

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

| —

y(x) = o — %x(mz + 3ciz + 3(—4 + 012))

y(x) = ¢y — %x(mQ —3ciz + 3(—4 + 012))
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1.17 problem 17

Internal problem ID [6649]

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_1:0

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)

—2x

€ C1 Co
—z+1 _ =
ylx) =z + n( 5 2)

v/ Solution by Mathematica
Time used: 0.308 (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
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1.18 problem 18

Internal problem ID [6650]

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]]

y//+yl_x:0

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+ co

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 25

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

1
y(z) — é(x -2z —ce® + e



1.19 problem 19

Internal problem ID [6651]

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"2+y'—:c=()

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

22

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

~—

o= [ (Lol )
4 9 gRo0tOf(LZ-a-2e-"42er-In(e7(e7-2)") ) w)

2 LambertW (—cle_%_l) 3

y(z) = 3 + 3 LambertW (—cle_%_l)2
2
+ 4 LambertW (—cie"271) + % —z+c

v/ Solution by Mathematica
Time used: 23.232 (sec). Leaf size: 166

dx — T + ¢y

e

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

~—

1

y(x) — gW(e_g_ _%> 34 3W<e_%_1_67) 2y 4W<e"%_1_c71> + %(z —2)x+co

3

2 1
T e I ) R (RETE ) I v

3

y(x) — %(x —2)z+ ¢y
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1.20 problem 20

Internal problem ID [6652]

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—:c=()

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)

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

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 15

s

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 [6653]

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: 0.003 (sec). Leaf size: 42

~—

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

y(z) — e™2/? (cz cos (@) + c1sin (@))




1.22 problem 22

Internal problem ID [6654]

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

25

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



1.23 problem 23

Internal problem ID [6655]

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

26

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

~—

y(z) 2
/ B V2+4e 29, —4 g

y(z) 2
/ V2+4e 29 —4 a

v/ Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 90

d a—x—c=0

d a—x—c=0

LDSolve [y''[x]1+(y'[x])"2+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

- Y

dK[1)&

y(z) — InverseFunction

- Y

L /2e2Kl¢, — 2K[1] + 1

y(z) — InverseFunction

1 /2e2KP¢; — 2K[2] +1

dK[2)&

[ + ¢

[z + co]
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1.24 problem 24

Internal problem ID [6656]

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+yl+y_1:0

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 (@) co + €72 cos (@) c+1

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

~—

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

y(z) = 1472 (cz cos (g) + ¢y sin (@))




28

1.25 problem 25

Internal problem ID [6657]

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]]

yll+y/+y_x:()

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 (@) ¢y + €73 cos <@) cg+z—1

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

~—

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

y(z) = x4+ e /2 (02 cos (@) + ¢ sin (g)) -1




29

1.26 problem 26

Internal problem ID [6658]

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_1_x:0

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: 0.003 (sec). Leaf size: 44

~—

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

y(z) = x4+ e%/? (cz cos (@) + ¢; sin (@) )




30

1.27 problem 27

Internal problem ID [6659]

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'+y—x2—a:—1=O

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 (@) c+ri—zx

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 48

-

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

y(z) > (z— )z + e/ <Cz cos <@> + ¢ sin (@)>

N\




1.28 problem 28

Internal problem ID [6660]

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—x3—x2—x—1=0

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

31

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 (%) ¢z + € 2 cos (%) c+2* -2 —z+6

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 53

-

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

N\

y(z) = z((x — 2)z — 1) 4+ /2 <02 cos (@) + ¢; sin (@)) +6



1.29 problem 29

Internal problem ID [6661]

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) =0

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

32

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: 0.166 (sec). Leaf size: 47

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

~—

y(z) = — cos(z) +e~*/* <02 cos (@) + 1 sin (@))



1.30 problem 30

Internal problem ID [6662]

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]]

v +y +y—cos(z)=0

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

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: 0.313 (sec). Leaf size: 45

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

~—

y(z) — sin(z) + e~/ (cz cos (@) + c;sin <@> )



1.31 problem 31

Internal problem ID [6663]

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//+y/_1:0

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

34

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: 0.011 (sec). Leaf size: 18

-

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

-/

y(x) >z —ce® + e



35

1.32 problem 32

Internal problem ID [6664]

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]]

y//+yl_x:0

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+ co

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 25

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

1
y(z) — é(x -2z —ce® + e



1.33 problem 33

Internal problem ID [6665]

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+y/_1_x:O

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

36

e

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

~—

2
y(x) =E—e c1+co

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 24

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

2

y(x) — % —cie ¥+



1.34 problem 34

Internal problem ID [6666]

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”-l—y/—:L'Q—.’IJ—l:O

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

37

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: 0.076 (sec). Leaf size: 31

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

1
y(z) — 633(3:(2x —3)+12) —cre " + ¢



1.35 problem 35

Internal problem ID [6667]

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=0

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

38

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: 0.129 (sec). Leaf size: 35

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

1
y(z) = Ex(x(az(Sx —8)+30) —48) — i + ¢



1.36 problem 36

Internal problem ID [6668]

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) =0

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(z) = —e~%c, — sm2(m) B cos2(m) ‘e

v/ Solution by Mathematica
Time used: 0.115 (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




1.37 problem 37

Internal problem ID [6669]

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]]

Yy +y —cos(z)=0

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

40

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 %1 + C2

v/ Solution by Mathematica

Time used: 0.081 (sec). Leaf size: 28

e

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

—

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



1.38 problem 38

Internal problem ID [6670]

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_1:0

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

41

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: 0.002 (sec). Leaf size: 17

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

y(x) = ¢; cos(z) + o sin(x) + 1



1.39 problem 39

Internal problem ID [6671]

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]]

yll+y_x:0

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

42

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: 0.003 (sec). Leaf size: 17

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

y(x) = x + ¢1 cos(x) + co sin(x)



1.40 problem 40

Internal problem ID [6672]

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]]

Y +y—1—2=0

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

43

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: 0.003 (sec). Leaf size: 18

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

y(x) = x + ¢ cos(z) + cysin(z) + 1



44

1.41 problem 41

Internal problem ID [6673]

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]]

YV +y—2*—2—-1=0

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: 0.003 (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



1.42 problem 42

Internal problem ID [6674]

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]]

V' +y—-2>—2°—x—-1=0

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

45

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

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

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

-

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

N\

y(z) = z(2* + £ — 5) + ¢1 cos(z) + e sin(z) — 1



1.43 problem 43

Internal problem ID [6675]

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) =0

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

46

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) c2 + cos (z) c; +

v/ Solution by Mathematica
Time used: 0.008 (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 [6676]

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) =0

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) ca + cos (z) c; +

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 28

e

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

—

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



1.45 problem 45

Internal problem ID [6677]

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]]

w'" +y =0

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

48

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

y(z) 4

a
( a2 -3 a2>

d a—x—c3=0

win

1 + zx/_
y(z) 4

/

/ (1 a3 —3 a2>
/y@) 4 a
/

d  a—x—c=0

win

z\/_—l

— d a—x—c=0

( a2—|—3 a2>§ 1+i\/§)2

y(z) 4 a
— — d a—r—c=0

(cl_a% + 3_a2> s (iv3 — 1)2




v/ Solution by Mathematica
Time used: 1.026 (sec). Leaf size: 23861

49

LDSolve [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 [6678]

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)

~—

y(z) =
y(z) =0
(@) c2(LambertW (cie™'*2) + 1)2
xTr)=
Y LambertW (cle‘l"'%)z
(@) c2(LambertW (—cie™2) + 1)2
xTr)=
Y LambertW (—cle_1+%)2
y(z)

2 RootOf (e—Z In ( (e—Z+1) 2) +cle—Z—27Ze—Z+z e—Z+1n<(e—Z+1) 2) +cy —2iZ+z—2> RootOf (e—Z In ( (e—Z+1) 2) +c1e—Z—27Ze—“
—( fe dz |-2( [e
e



v/ Solution by Mathematica

Time used: 0.571 (sec). Leaf size: 117

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

y(z) — InverseFunction

y(x) — InverseFunction

’2:01

:—4(% log (2@ — z'cl> —3

__4 1:01
i 2 (2V#1 +icr)

(QM - ’icl)

)

&

+ %log (2\/%-1—1'01)) &

[ + ¢

[z + ¢
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1.47 problem 47

Internal problem ID [6679]

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

~—

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

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

y(z) 4
/ — ~d_a—x—cy=0
(12In(__a) — 8¢1)?

wIN

y(z) 16
/ — 5 5d_a—z—c;=0
(—12In (_a) + 8c1)3 (1 +14v3)

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

y(2) 16
/ — 5 5d_a—z—c;=0
(12In(_a) — 8c1)® (14 iv/3)

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



v/ Solution by Mathematica

Time used: 0.435 (sec). Leaf size: 145

93

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

y(x) — InverseFunction

y(x) — InverseFunction

[(2)°7° 71 (— log(#1) — ic2)/*D (1, —ie: — log(#1))

[(2)*2 gier (< log(#1) + ic1)¥°T (L, ey — log(#1)) &

(c1 — tlog(#1))*/

(ilog(#1) + c1)*/

& [.’L‘ + 02]

[ + ¢



1.48 problem 48

Internal problem ID [6680]

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

54



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

95

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

y(ﬂ?) 01
=0

y(z) 2
/ — 4d_a—x—cz=0
\/ 5

y(z) 2
/ — 4d_a—m—02=0
\/ 5

y(z) 2
/ — 4d_a—x—02=0
\/ 3

2a+cla)> )

y(z) 2
/ \/ — 4d_a—x—cz=0

i(er_ a)4—2 a) a2>§

y(z) 2
/ — 4d_a—an—c2=0
\/ 3

y(z) 2
/ S 4d_a—m—02=0
\/ 5

y(z) 2
/ — 4d_a—x—02=0
(e 5

y(z) 2
/ — 4d_a—x—02=0
\/ 5

(c1 %4—2 a) a2>

y(z) 2
/ \/ _V2 - d a—x—c3=0

-2 _a+ (e ai>_a2)3(1+i\/§)

y(z) 2 a2
/ ¢ = d a—x—c=0
\/ 5

-2 _a+ (e a)i)_cﬂ) (iv3—1)

y(z) 2 42
/ - — = d a—x—c3=0




o6

v/ Solution by Mathematica
Time used: 1.058 (sec). Leaf size: 405

kDSolve [y[x]l*y'' [x]~4+y' [x]"2==0,y[x],x,IncludeSingularSolutions -> True] J
y(z)
- i 3/4 2, 2 3/4 e
#1 (1 - —(§+%)f#1 ) 2/3 Hypergeometric2F1 (% % %, GG+ )f#l )
— InverseFunction ’ & | [z+co]
(30— (1 +i)/ag¥?) 2
y(z)
- 3/4 2 2 3/4 .
#1 (1 - Mﬂ) 2/3 Hypergeometric2F1 (% £ 5 (A’*J)fi)
— InverseFunction ; ” &| [z+c]
(%— (1 —i)v/2#1 )2/3
y(z)
- (22 3/4 2 2 3/4 -
#1 (1 + —3 §)vaarl ) 2/3 Hypergeometric2F1 (%, §, §, e L S S)f#l )
— InverseFunction &| [z+c]
CEDNARAEE SEE
y(z)
- 3/4 i 3/4 e
#1 (1 + —% vl ) 2/3 Hypergeometric2F 1 <§ % %7 _(%Jr%)f#l )
— InverseFunction & | [z+co]
(1 +i)vap® 4 s ) o




o7

1.49 problem 49

Internal problem ID [6681]

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: 0.063 (sec). Leaf size: 205

~—

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

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

y(z) 4
/ — ~d_a—x—cy=0
(12In(__a) — 8¢1)?

wIN

y(z) 16
/ — 5 5d_a—z—c;=0
(—12In (_a) + 8c1)3 (1 +14v3)

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

y(2) 16
/ — 5 5d_a—z—c;=0
(12In(_a) — 8c1)® (14 iv/3)

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



o8

v/ Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 150

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

y(x) =0
[(2)2%/3 g=ier(_ — i )2BT (L, ey —

y(z) — InverseFunction (5)7 e loggjfl_)“:):()# I)F)S/?)?’, “ log(#l))& [z + ¢
[(2)%3 gier(— log(#1) + ic1 )3T (L, ic; — log(#1

y(x) — InverseFunction _(3) e Og((fog) (;i;l—)l— 61)2(/%’201 o8 (# ))& [z + c2]
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1.50 problem 50

Internal problem ID [6682]

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_yi1],

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)

0

y(z)
y(z)
)

|
o

1

LambertW((:c-{-cz Jefle™ 1) —c141

y(z) =e

v/ Solution by Mathematica

Time used: 0.09 (sec). Leaf size: 25

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

y(z) = W (T A @re)H1ta



1.51 problem 51

Internal problem ID [6683]

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

60

-

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

~—

y(z) =0
y(e) =
J RootOf (z—l—fz 11d_f+cl) dz+ca

y(z) =e sl

[ RootOf [ z+2| [~7 —2 rd_f|+er |deter
W (S (-}

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

y(z)=e

y(z) =e
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v/ Solution by Mathematica

Time used: 0.762 (sec). Leaf size: 263

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#%) 3/5 Hypergeometric2F1 (%, 8¢ 371 )
— InverseFunction &

(_#15/3 n 5%) 3/5

y(z)
B 3/ 1.4.15/3 3/~ 5/3
#1 (1 + %) 3/ Hypergeometric2F 1 (%, 38, _3—V515;#1>
— InverseFunction ( =T 5%> iy & | [z+co]
y(@)
B 5/3 5/3
#1 (1 - %) 3/5 Hypergeometric2F1 <§, 88 %)
— InverseFunction

& [IE+CQ]

oo 5]
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1.52 problem 52

Internal problem ID [6684]

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(@) =
y(z)
/ 1 d a—x—cy
RootOf [ =5 [ [~7 L 4 f] —In(_d®+125)+5¢c
[+ (1 ) oo v
=0
/y(x) 1
RootOf | —iln (_d® +125) + v3 In (_d® +125) +20 | [~ GVEES . d_
f_g <5i\/§ _f2a-_@ - f )* -5 ) (v3+i)
—x—c=0
/y(x) 1
RootOf | iln (_a® +125) + v/3 In (_a® +125) —20 | [~7— LHivs :
-9 <51:\/§ J+2_a(—_a2 f ) 345 >(—i+\/§>

—x—c=0
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v/ Solution by Mathematica

Time used: 11.799 (sec). Leaf size: 148

kDSolve [y[x]l*y'' [x]~3+y[x]~3*y' [x]~56==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = 0
[ 5/3
27#1 Hypergeometric2F'1 <§, 3, g, 3#5011 >
y(x) — InverseFunction — &| 2+l
1
[ "y /3
. s o5 (-itvE)H#L
27#1 Hypergeometric2F1 (5, 3,8, — e
y(z) — InverseFunction el o4 o

613

ol

i 1%/3
2741 Hypergeometric2F1 ( 3,8 M)
&\

y(x) — InverseFunction

013
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2.1 problem 1

Internal problem ID [6685]

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=all)

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

v/ Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 44

e B

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

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

Internal problem ID [6686]

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 (@) +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=a1£J)

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

v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 47

‘ DSolvel[y'' [x]+Sin[x]*y' [x]+y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> Th:ue]

y(z) = —iv2erf! (z\/g < /1 ’ —es KD e dK[2] + 02))
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2.3 problem 3

Internal problem ID [6687]

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, _

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), singsol=a£h)

3
: ; : y(@) (3, -5
clerf<Z 22%—%)—02—# 230y(@)m <3 ) 0
or (2)

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 67

~N

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

3
#11—‘(%7_#31 ) r—1
y(x) — InverseFunction | — & |:C2 — 4/ lclerﬁ( )]
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2.4 problem 4

Internal problem ID [6688]

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: 0.0 (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)~2=0, y}(x) , singsol

y(x) . 2
/ ecos(_a)—i—sm(_a)_ad_a —c (/ e +cos($)dx) —c=0

v/ Solution by Mathematica
Time used: 1.013 (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, IncludeSingulJarSolutions

#1 ) T
y(z) — InverseFunction [ / ecos(K2D+K 2 sin(KT2]) g [2]&} [ / — e (KBD=KBI ¢ g K [3)
1 1

+ Cz:|
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2.5 problem 5

Internal problem ID [6689]

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
Ldsolve(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)Q) —2v3 ln(tan(_Z)+\/§) +6\/§cl +6\/§x+6_Z)>dz) +62+§

y(z) =e 2 :
v/ Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 179
LDSolve [y'' [x]*y' [x]+y[x]"2==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z)

_>

arctan
1 3
( i)z log(#1+ 1)&| [-z+c1] |1+

1
°| 1 + InverseFunction 6 log (#1* — #1+1) + Ve 3
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2.6 problem 6

Internal problem ID [6690]

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—cy=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—xz—cy=0
<(—3_a1+"+01)(1+n)2> 3 i3 <(—3_a1+"+01)(1+n)2> 3
- 2(1+n) + 2+2n

y(z) 1
/ +n 7d_a—z—c;=0
(=3_a"*"+c1)(1+ n)2) 3
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v/ Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 298

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

y(z)

1n+1 n+1
#1v/n+ 11— % Hypergeometric2F1 (%, L1+ L #1 )
— InverseFunction &| [z

{'/ —3#1" + 3¢1(n+ 1)

+ 62]
y(x)
n+1 n
(=1)23#1v/n + 1471 - i Hypergeometric2F1 ( %, 114+ L #17
¢ (n + 1) Y 37 n+l? n+1? (n+1)cy
— InverseFunction &\ |
{'/—3#1"“ +3c1(n+1)
+ CQ]
y(x)
s/ 1 #1m+ . 11 1 #I
_g#]_ In+ 17001 — m Hypergeometric2F1 39 1o 1+ 1 (e
— InverseFunction | — &

Q/—#l’”rl +c(n+1)

+ 02]
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2.7 problem 8

Internal problem ID [6691]

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: 0.532 (sec). Leaf size: 880

\dsolve(diff(y(x), x) = (x + y(x))74,y(x), singsol=all)

Expression too large to display

v/ Solution by Mathematica
Time used: 0.114 (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)? + 441y(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 [6692]

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

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

e

Ldsolve (diff (y(x),x$2)+(3+x)*diff (y(x) ,x)+(3+y(x)~2)*(diff (y(x),x))"2=0,y(x), sing\Jsol=a11)

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

v/ Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 61

‘ DSolve[y'' [x]+(3+x)*y' [x]+(3+y[x]~2)*(y' [x])~2==0,y[x],x,IncludeSingularSolut ions‘ -> Truel

#1 3
y(x) — InverseFunction [ / S Ul e [1]&} {02 — %2 \/gclerf (m\—/l—;”
1
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2.9 problem 10

Internal problem ID [6693]

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=all) \J

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

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 44

e B

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

y(z) = —iv/2erf! (z (\/gcz - clerf(%) ))
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2.10 problem 11

Internal problem ID [6694]

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) + y?=0

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

e B

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

y(z) =In (01 < / ecos(””)dm> + c2>

v/ Solution by Mathematica
Time used: 60.088 (sec). Leaf size: 43

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

ecos(K[2])

y(w)-+k/n
1 e — [P _eeosKUDGK1]

dK[2] + Co
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2.11 problem 12

Internal problem ID [6695]

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

e

Ldsolve(3*diff(y(x),x$2)+cos(x)*diff(y(x),x)+sin(y(x))*(diff(y(x),x))‘2=0,y(x), siugsol=all)

y(x) cos a sin(z
/ e (?)d_a—cl(/e_:*»()dx)—czzo

v/ Solution by Mathematica
Time used: 0.543 (sec). Leaf size: 47

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

#1 T )
y(x) — InverseFunction { / e 3K g [2]&] { / —e~350EBD ¢, dK 3] + cz}
1 1
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2.12 problem 13

Internal problem ID [6696]

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_order

3y’
103/” + 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), singsol}all)

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

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

v/ Solution by Mathematica
Time used: 6.562 (sec). Leaf size: 52

N
LDSOlve [10*y' ' [x]+x~2xy' [x]+3/y[x]*(y' [x])~2==0,y[x],x,IncludeSingularSolutions —>J True]

30e~ a0 K11

30c; — 13 ExplntegralE (%, K?E(IJP) K[1]

dK][1]

T
y(x) = coexp /
1
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2.13 problem 14

Internal problem ID [6697]

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, _

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))*(diff (y (}() ,X))"2=0,y

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

v Solution by Mathematica
Time used: 0.142 (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],x, IncﬂludeSingular

y(z)

— InverseFunction / . exp _3 % e1T9KR Hypergeometric2F1 1 1 3_¢ 2K ) ) dK 2]
. 10 10 2 2 Y

— e (BKBIP-2) 0 g[3] + cz}
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2.14 problem 15

Internal problem ID [6698]

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]]

2
" — g ze V¥ =0
T

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 414028 + 2 + 350 + 840/ + 420z + 840

T

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

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 53

LDSolve [y''[x]-2/x"2%y[x] == x*Exp[-x~(1/2)],y[x],x,IncludeSingularSolutions -> TrJue]

3 9T (4T/2 4 23
y(@) 3(cez® +¢1) — 2e (3:(; +z3) + 2I'(8, V)
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2.15 problem 16

Internal problem ID [6699]

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]]

7

(z+\/_—8)y_

y/
Vi 4 z=0

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,y(x) ,\J singsol=all

Nz 2 3 3 2
evZecy n eﬁxzq n 28z2 + 560x2 + 4z° + 140x* + 3360+/x + 1680z + 3360

y(z) = — .

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 52

( N
LDSolve[y"[x]—l/Sq:t[x]*y'[x]+1/(4*x‘2)*(x+Sqrt[x]—8)*y[x]==x,y[x],x,IncludeSing?ParSolutions

—2(x7/2 +z%) + eﬁ(czm?’ + 2T'(8,v/z) + 3c1)
3z

y(z) =
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2.16 problem 17

Internal problem ID [6700]

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

y(x) = ¢y sin (%) + ¢y cos (%)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25

-

N
LDSolve [y'' [x]1+2/x*y' [x]+a~2/x"4*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) — ¢; cos (%) — Co sin (%)
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2.17 problem 18

Internal problem ID [6701]

Book: Second order enumerated odes
Section: section 2

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

(1—x2)y”—y':c—czy:O

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(ﬂf—F \/ﬁ)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 42

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

y(x) = ¢; cos (carctanh< i )) + c28in (carctanh( i ))
22 —1 Va? -1
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2.18 problem 19

Internal problem ID [6702]

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
2%y +3y'z° +a’y — - =0
T

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

Ldsolve(x“6*diff (y(x) ,x$2) +3*x"b*diff (y(x) ,x)+a"2*y(x)=1/x"2,y(x), singsol=all) J

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

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 38

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

1 a . a
y(x) — o + ¢ cos <@> — ¢p8in <@>
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2.19 problem 20

Internal problem ID [6703]

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]]

'z’ =3z +3y—22°+22=0

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

e

Ldsolve(x’?*diff (y(x) ,x$2) -3*x*diff (y(x) ,x)+3*y(x)=2%x"3-x"2,y(x), singsol=all) J

z? z’c
y(z) = <m2ln(m)—5+x+71+cz)z

v/ Solution by Mathematica
Time used: 0.006 (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 -> rl‘rue]

y(x) — ac(x2 log(x) + (—% + cz) ’+z+ cl)
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2.20 problem 21

Internal problem ID [6704]

Book: Second order enumerated odes
Section: section 2

Problem number: 21.

ODE order: 2.

ODE degree: 1.

4

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=all)

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

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 53

e B

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

e von (2o o 3)) -1 o (2)))
s (2o () 1o o0 (2)))
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2.21 problem 22

Internal problem ID [6705]

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]]

(®+1)y"+(1+2)y +y—4cos(In(l+z))=0

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 (In(1+x)) ,y(x), singscﬂ1=all)

M\»—‘

il 1 iz
y(z) = hypergeom ([z i, [2 T 5} 5 3) C
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2

; 1
+ (z +4)2™ 2 hypergeom ( {5 +
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10((1—i+(—1—%)z) hypergeom ([1—4,1+4], [% %},%—%)—i—( 1+4) hypergeom ([i,—1], [% %},% g))hypergeom([ +§,§—2
7

voerecom (|14 1 8] [3_i] 1 i
YPOIEEOM | |9 T 9:5 "9 |2 " 2]'2 " 2

%0 / hypergeom (E’zz
7( 2

w\»-t
w\s

+i)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, IncludeSingularSolJutions -> Tr

Not solved
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2.22 problem 23

Internal problem ID [6706]

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: 0.03 (sec). Leaf size: 18

N
LDSolve [y'' [x]+Tan[x]*y' [x]+Cos[x] ~2*y[x]==0,y[x],x,IncludeSingularSolutions -> leue]

y(x) — cosin(sin(z)) + ¢; cos(sin(z))
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2.23 problem 24

Internal problem ID [6707]

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" —y + 4yz® — 8z sin (z)* = 0

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

‘ dsolve (x*diff (y(x) ,x$2)-diff (y(x) ,x)+4*x"3*y(x)=8*x"3*sin(x) "2,y (x), singsol=a11)‘

VT2 FresnelC( >sm (z*+1)

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

2
\/_ /2 FresnelS ( 2z 1)> cos (2 +1) /7 /2 FresnelC (‘/5\(/’”;1)) sin (2% + 1)
+
2

2
\/_ /2 FresnelS (‘[ ) cos (2 + 1)
2

v/ Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 113

e N
LDSolve [x*xy' ' [x]-y' [x]+4*x~3*y[x]==8%x"3*Sin[x] "2,y [x],x,IncludeSingularSolutions J—> True]

) = \/7 ( (FresnelC <\/7 (z + 1)) — FresnelC (@(m - 1))) sin (z° + 1)
+ (FresnelS (\/g(x - 1)) — FresnelS (@(x + 1))) cos (2% + 1))

+ ¢1 cos (z%) + ¢ sin (2*) + 2sin®(z)
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2.24 problem 25

Internal problem ID [6708]

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'+4yx3—a75 =0

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

Ldsolve(x*diff (y(x) ,x$2) -diff (y(x) ,x) +A*x" 3%y (x)=x"5,y(x), singsol=all) J

.’152

y(z) = sin (2°) ¢, + cos (z°) ¢ + T

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 27

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

2
y(z) = % + ¢1 cos (2%) + ¢y sin (2°)
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2.25 problem 25

Internal problem ID [6709]

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)° = 0

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,y(x), singsol=all

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

v/ Solution by Mathematica
Time used: 8.575 (sec). Leaf size: 132

‘ DSolve[Cos[x]*y'' [x]+Sin[x]*y' [x]-2+*y[x]*Cos[x] ~3==2*Cos[x]"5,y[x],x, IncludeSinguP.arSolutions

y(@)
— sin ( —cos(2z) — 1tan(:v)) (/j V2 (- COSQ(K[2]))3/2 cos <\/— cos(2K[2]) — 1tan(K[2])> dK|[2]

+ 02)

+cos ( —cos(2z) — 1tan(w)) (/j cos?(K[1])y/— cos(2K][1]) — 1sin <\/— cos(2K[1]) — ltan(K[l]))

+ Cl)
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2.26 problem 26

Internal problem ID [6710)]

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(z® +2*) e =0
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)*exp(iP*x),y(x), s

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

v/ Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 44

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

y(z) > e *(z+1) +cicos (267 %(z + 1)) — co8in (27 *(z + 1))
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2.27 problem 27

Internal problem ID [6711]

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'w2 +yz — ™t =

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

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

z(m + 3) <f g™ ((—1:3)% 350(2) e — (—x3)% 3§F<§, —%) 5 + 3> dx> + WhittakerM (%, =.

3m+9

v Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 90

-

N
LDSOlve [y'' [x]-x"2x*y' [x]+x*y[x]==x"(m+1),y[x],x,IncludeSingularSolutions -> True] J

1 4 1
y(z) > = / §e—%Kl113 ExplntegralEl <§, —gK[1]3> K[1]™ ' dK][1]
1

1 4 g3 m z°
+ 9 Explntegral <§, —§> <xm+3 Explntegral <—§, §> — 302> +c1x
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2.28 problem 28

Internal problem ID [6712]

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 (x+\/_—8)y_
Gt =0

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

~N

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(x), Jsingsol=a11)

crev®

y(x) + cpeV3e?

v Solution by Mathematica
Time used: 0.013 (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,IncludeSingu]}arSolutions

eV®(coz® + 3cy)
3z

y(z) —
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2.29 problem 29

Internal problem ID [6713]

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" — 2 cos (z) sin (z) ¢/ + cos (z)*y =0

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

~N
3

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) J singsol=all

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

v Solution by Mathematica
Time used: 0.032 (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, IncludeSingquarSolutions

1 _. .
y(x) — ZB_Zﬁz (401 - 2'\/50262“@”) sec(x)
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2.30 problem 30

Internal problem ID [6714]

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'z + (42° — 1)y + 3¢ sin(z) = 0

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), s1 gsol=all)

3e”’ (= cos (z) z + sin (z))
2

y(z) = e cos (z) ¢y + € sin (z) ¢; —

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 47

LDSolve [y' ' [x]-4*x*y' [x]+(4*x~2-1) *y [x] ==-3*%Exp [x~2] *Sin[x] ,y [x] ,x, IncludeSingularFolutions ->

y(z) = }16”2((656 +de; — 2icy) cos(z) + (=3 — dicy + 2¢3) sin(z))
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2.31 problem 31

Internal problem ID [6715]

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' —2bxy + b2’y —2=0

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

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

z (xb+2v/=b) z(zb—2/—=b)

yx)=e 2z cte =z o

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

4b3

_|_

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 116

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

% —ivbe <4b3/ 2c, — 2ib02e2i‘/5””) — 271\/§<DawsonF (—1_\%5“’) — DawsonF <—’ i’/%“))
y(z) = 17
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2.32 problem 32

Internal problem ID [6716]

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—€" =0

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(x~2) ,y(x), singsol=all)}

y(w) — ez(x+1)02 + ex(z—l)cl _ eg;?

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

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

1
y(z) — ie(z_l)x(e”(—Q + c2€”) + 2¢1)
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2.33 problem 33

Internal problem ID [6717]

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 () = 0

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), Singsok}ﬂl)

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

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

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 107

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

y(x) — ie_i‘/& sec(z) (—63/2\/6_71' <erf<\/§ - m) + eZi*/é‘”erf(\/g + zx) )

— 2iv/6cye?V6e 1 24c1>
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2.34 problem 34

Internal problem ID [6718]

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(x"Z*diff (y(x) ,x$2) -2*x*diff (y(x) ,x)+2*% (1+x~2) *y(x)=0,y(x), singsol=all) J

y(x) = 1z sin (\/ix) + cox cos (\@33)

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 48

LDSolve [x~2xy' ' [x]-2%x*y' [x]+2* (1+x"2) *y [x]==0,y[x] ,x,IncludeSingularSolutions -> Frue]

R T
) — cie r— ——
y(@) ! 2v/2
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2.35 problem 35

Internal problem ID [6719]

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 (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), singsolJ=a11)

>
8
'
-
N
S
8
'

y(z) = ety

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 62

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

_zt 1_iv3 . ;
e 8sx2 2 <3cl—z\/§czm“/§)
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2.36 problem 36

Internal problem ID [6720]

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]]

y'z’ + (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: 40.59 (sec). Leaf size: 25

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

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



2.37 problem 37

Internal problem ID [6721]

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

103

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)

x x
v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 28

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

~—

2c1e7% + cp€e”
_> - -
y(z) 5



2.38 problem 38

Internal problem ID [6722]

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

104

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

¢ sin () 4 Czcos (x)

ylz) = — .

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 37

-

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

~—

2c1e7 — jcqe®®

y(z) — 5
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2.39 problem 39

Internal problem ID [6723]

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(xz) —2cos(z) =0

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

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

_% _|_cl

y(z) = sin ()

v Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 17

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

y(z) — sin(z) + (—% + 61) cse(x)
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2.40 problem 40

Internal problem ID [6724]

Book: Second order enumerated odes
Section: section 2

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

20’z —y+ (YP+z+y)y =0

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

e

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

A >

RootOf (z2e—%+e>Z+cie—%+_Ze—7—z)

y(z) =e
v/ Solution by Mathematica
Time used: 0.178 (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 ionsJ -> True]

Solve | 22 — ﬁ +y(z) + log(y(z)) = c1, y(x)
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2.41 problem 41

Internal problem ID [6725]

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—z+y" =0

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)

(2) = ¢; AiryAi (1, z) + AiryBi (1, z)
v = ¢1 AiryAi (z) + AiryBi ()

v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 118

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

iy/z (BesselJ (—
BesselJ (3,

2,2i23/2) — ¢; BesselJ (

2.
13
i23/2) + ¢1 BesselJ (—%, 22%/2)

y(z) —

2
3
o(z) - 3 AiryAiPrime(z) + v/3 AiryBiPrime(x)
()

3 AiryAi(z) + V3 AiryBi(z)
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2.42 problem 42

Internal problem ID [6726]

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 5?/ _ 2y —re® — 3e—2z =0

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*ex1;J(x) +3%exp (-2

(z) = e ?(—27x"e™ 4 362°e’ + 24 &%z — 36 e¥°1” — 8% 4 2162 + 216)
= 1944
—2z

+ 16 + coe %% 4 c3x € + che”a?
v Solution by Mathematica

Time used: 0.216 (sec). Leaf size: 59

N
LDSolve [y''''[x]-y'"''[x]-3xy'"' [x]+5*y"' [x]-2*y[x]==x*Exp [x]+3*Exp [-2*x],y[x],x, InclJudeSingularS

1 1
y(z) = €” (@x(?)x(x(iix —4) 4+ 4+ 216¢,4) — 8 + 648c3) + 213 + cz) — e (z+1—9c)
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2.43 problem 43

Internal problem ID [6727]

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 —x(r+6)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=0);

5 3 7 1 3
_ 2 3 9 4,22 L 3 1 4, 9 5 6
ylx) ==z <clx (1+4x—|—4z —|—24:c +12$ +160$ +0(z ))
+ c2(In () (242° + 30z* + 182° + O (2°))

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

v/ Solution by Mathematica
Time used: 0.023 (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_1£+3_:I77+5_:I76+5
2\12T 24 T Ty 7T
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2.44 problem 44

Internal problem ID [6728]

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+ (22 —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‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—5)*y(x)=0,y(x),type='series',x=0);J

= -V —1 z? i 1 z* z®
y(z) =1z <1+_4+4\/5 +32(_2+\/3)(\/3_1) + 0O ( ))

corV3 ([ 1— 1 z? 1 1 z? z®
e (1 1+ 455 " R(E+2) (Va+1) +O0( )>
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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}]

.’E4

(-3=V5+ (1= v5) 2-V5)) (-1- V5 + (3-V5) (4~ V5))

$2

_ G
—3—«5+<1—¢5><2—¢5>“>

y(z) = e <

1.4

o AT T T BT )

2

— ad +1) 25
-3+v5+ (1+v5) (2+5) )
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2.45 problem 45

Internal problem ID [6729]

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+ (22 —5)y=0

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

e

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

~—

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

v Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 26

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

y(z) — c1 BesselJ <\/5, :c) + Y s5(x)
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2.46 problem 46

Internal problem ID [6730]

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,F(

y'z? —4y's+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: 0.003 (sec). Leaf size: 16

e hY

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

N\ J

y(x) = 2%(cez +c1)
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2.47 problem 47

Internal problem ID [6731]

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: 0.016 (sec). Leaf size: 45

~—

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

1 3] =zt 35| z*
v(o) = e typengeonn (1, 5, 2), 23 + uwtypergeom (1, 2,3, 2

5 3] =t
2 f— f— —
+ c3z” hypergeom <[], [4, 2} ’64>
v/ Solution by Mathematica
Time used: 0.007 (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 «x .
y(.’L’) — C1 0F2 (,5,1, 6—4> + g.’]ﬁ'((2+22)020F2< 4_174_17_4) +ZC3$0F2 (,



2.48 problem 48

Internal problem ID [6732]

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

115

Ldsolve( [diff (y(x),x)=y(x)~(1/3),y(0) = 0],y(x), singsol=all)

~—

y(z) =0
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21

-

LDSolve [{y' [x]==y[x]~(1/3) ,{y[0]1==03}},y[x],x,IncludeSingularSolutions -> True]

—/

2 12 4,
o) 55
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2.49 problem 49

Internal problem ID [6733]

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

e

Ldsolve([diff(x(t),t)=3*x(t)+y(t),diff(y(t),t)=-x(t)+y(t)],[x(t), y(1, singsol=; 1

z(t) = —e®(cot + c1 + ¢3)

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

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

LDSolve [{x' [t]1==3*x[t]+y[t],y' [t]==-x[t]+y[t]1},{x[t],y[t]l},¢, IncludeSingularSolutiJons -> True]

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