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1.1 problem Example 3
Internal problem ID [1644]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6

Problem number: Example 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy +sin(t)y=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 11

r

Ldsolve([diff(y(t),t)+sin(t)*y(t)=0,y(0) = 3/2],y(t), singsol=all)

| —

3 ecos(t)—l
t) = ———
y(t) 5

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

LDSolve [{y' [t]+Sin[t]*y[t]==0,y[0]==3/2},y[t],t,IncludeSingularSolutions -> Tr}\e]

3
y(t) N 5ecos(t)—l



1.2 problem Example 4
Internal problem ID [1645]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6

Problem number: Example 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y +ye =0

With initial conditions

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 22

‘dsolve([diff (y(t) ,t)+exp(t~2)*y(t)=0,y(1) = 2],y(t), singsol=all)

(erfi(1)—erfi(t)) /7
yt) =2e

v Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 25

e B
LDSolve [{y' [t]+Exp[t~2]*y[t]==0,y[1]==2},y[t],t,IncludeSingularSolutions -> Trj.\e]

y(t) N 26%\/7?(erﬁ(1)—erﬁ(t))



1.3 problem Example 5

Internal problem ID [1646]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6

Problem number: Example 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y — 2t =t

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

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

1
y(t) = —5 +ea

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 24

‘ DSolvel[y' [t]-2*t*y[t]==t,y[t],t,IncludeSingularSolutions -> True]

1

y(t) — —5"‘0162
t) — 1
y 2



1.4 problem Example 6
Internal problem ID [1647]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6

Problem number: Example 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v +2t =t

With initial conditions

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

Ldsolve([diff(y(t),t)+2*t*y(t)=t,y(1) = 2],y(t), singsol=all) J

1 3e—(t—1)(t+1)
t = — -
y(t) =5+ 5

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 22

DSolve [{y' [t]+2*t*y[t]==t,y[1]==2},y[t],t,IncludeSingularSolutions -> True]

N J




1.5 problem Example 7
Internal problem ID [1648]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 6

Problem number: Example 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

! + _ 1
YTYT e
With initial conditions
[y(2) = 3]

v/ Solution by Maple
Time used: 0.75 (sec). Leaf size: 65

‘dsolve([diff (y(t),t)+y(£)=1/(1+t"2),y(2) = 31,y(t), singsol=all) |

y(?)
(ie’ expIntegral; (—t + 1) — te~* expIntegral, (—t — i) — ie’ expIntegral; (—2 + %) + ie " expIntegral, (-
B 2

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 72

LDSolve [{y' [t]1+y[t]==1/(1+t"2),y[1]1==2},y([t],t,IncludeSingularSolutions -> True]

1 . )
y(t) — ie_t_’ (—ie* ExplntegralEi(t — i) + ¢ ExplntegralEi(t + )
— i ExpIntegralEi(1 + 1) + ie* ExpIntegralEi(1 — 1) + 4¢'*)
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2.1 problem 1
Internal problem ID [1649]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

cos(t)y+y' =0

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

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

y(t) =ce” sin(t)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 19

LDSolve [Cos[tl*y[t]l+y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]

y(t) = cre”s2®
y(t) =0



2.2 problem 2
Internal problem ID [1650]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Visin(t)y+y =0

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

-

Ldsolve(t"(1/2)*sin(t)*y(t)+diff(y(t),t) = 0,y(t), singsol=all)

-/

V2 /7 FresnelC V2t
\/fcos(t)— 5 ( v )

y(t) = cie

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 66

LDSolve [t~ (1/2)*#Sin[t] *y[t]+y' [t] == 0,y[t],t,IncludeSingularSolutions -> True}]

i( V= (3, —it) - Vit (3,it) )
2Vt

y(t) = ¢y exp

y(t) = 0

10



2.3 problem 3
Internal problem ID [1651]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2yt G = 1
eyl Y TPyl
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve(2*t*y(t)/(t“2+1)+diff (y(®),t) = 1/(t"2+1),y(t), singsol=all) J
t —+— C1
t) =
y() 241

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17

e

kDSolve [2xtxy[t]/(t"2+1)+y' [t] == 1/(t"2+1),y[t],t,IncludeSingularSolutions ->J True]

t+01
?2+1

y(t) —

11



2.4 problem 4
Internal problem ID [1652]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

Y +y=te

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

Ldsolve(y(t)+diff(y(t),t) = exp(t)*t,y(t), singsol=all)

ef(2t—1)

y(t) = e ey + 1

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 26

‘ DSolve[y[t]l+y' [t] == Exp[t]l*t,y[t],t,IncludeSingularSolutions -> True]

1
y(t) — Zet(2t —1)+ e

12



2.5 problem 5
Internal problem ID [1653]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yt* +y =1

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

Ldsolve(t‘2*y(t)+diff(y(t),t) = 1,y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 52

DSolve[t~2*y[t]+y'[t] == 1,y[t],t,IncludeSingularSolutions -> True]

N\

1 3 %(_t3)2/3r<%> _§>

y(t) - ge_i 2

+ 361

13
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2.6 problem 6
Internal problem ID [1654]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

dsolve(t~2*xy(t)+diff(y(t),t) = t72,y(t), singsol=all)

~—

+3
yt)=1+e"35¢

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 24

-

N

DSolve[t~2*y[t]+y' [t]== t72,y[t],t,IncludeSingularSolutions -> True]

3

y(t) = 1+ cre”s
y(t) =1

14



2.7 problem 7
Internal problem ID [1655]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yt ;o By
g1 Y TaT

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

e hY

dsolve (t*y(t)/(t~2+1)+diff (y(t),t) = 1-t"3*y(t)/(t"4+1),y(t), singsol=all)

\ J

[t +1)T VE+1dt +
t+ 1)1 VEF T

y(t) =

v/ Solution by Mathematica
Time used: 22.533 (sec). Leaf size: 55

-

N
LDSolve [t*xy[t]1/ 72+ +y' [t] == 1-t"3*y[t]/(t74+1),y[t],t, IncludeSingularSolut)ﬁons -> True]

ST 1Y/RAT 4 1aKT) +e,

o NEES R

15



2.8 problem 8
Internal problem ID [1656]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Vi2+1y+y' =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 24

Ldsolve([(t"2+1)"(1/2)*y(t)+diff(y(t),t) = 0,y(0) = 5°(1/2)1,y(¢), singsol=a11})

y(t) _ \/g o t t22+1 _ arcsi;h(t)

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

LDSolve [{(t2+1)~(1/2)*y[t1+y' [t] == 0,y[0]==Sqrt[5]},y[t],t, IncludeSingularSojlutions -> True

y(t) = VBe VIV 1T — ¢

16



2.9 problem 9
Internal problem ID [1657]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

t2+1lyet+y =0

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

s

Ldsolve((t‘2+1)‘(1/2)*y(t)/exp(t)+diff(y(t),t)=0,y(t), singsol=all)

~—

y(t) — cle—<f\/me_tdt)

v/ Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 40

kDSolve [(t72+1)~(1/2)*y[t]1/Exp[t]l+y' [t]==0,y[t],t,IncludeSingularSolutions -> jl‘rue]

y(t) — ¢y exp (/t —e KU1 \/mdf([l])

y(t) =0 1

17



2.10 problem 11
Internal problem ID [1658]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y — 2t =t

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

Ldsolve([-2*t*y(t)+diff(y(t),t) = t,y(0) = 1],y(t), singsol=all) J
1 3e”
)= —-+
yt) =5+

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 18

LDSolve [{-2*txy[t]+y' [t] == t,y[0]==1},y[t],t,IncludeSingularSolutions -> True}]

y(t) = %(3&2 — 1)

18



2.11 problem 12
Internal problem ID [1659]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yt+y =t+1

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 50

Ldsolve([t*y(t)+diff(y(t),t) = 1+t,y(3/2) = 01,y(t), singsol=all) J

2 V27 (-i erf (“/ft> —erfi (34ﬁ>> e

t)=1—es 2
y() es 2 5

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 72

‘ DSolve [{t*y[t]l+y' [t] == 1+t,y[3/2]==0},y[t],t,IncludeSingularSolutions -> Trué]

y(t) = %e‘tj <\/27rerﬁ(L2) — \/27rerﬁ<%> + Zeé _ 269/8)

19



2.12 problem 13
Internal problem ID [1660)]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

’ +y= 1
A T |
With initial conditions
[y(1) = 2]

v/ Solution by Maple
Time used: 0.656 (sec). Leaf size: 65

|dsolve([y(t)+diff(y(t),t) = 1/(t"2+1),y(1) = 21,y(t), singsol=all) |

y(t) =
(ie’ expIntegral; (—1 + 1) — i€’ expIntegral, (—t + i) — ie~* explntegral, (—1 — i) + ie~* explntegral,
2

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 72

LDSolve [{y[tl+y' [t] == 1/(t"2+1),y[1]1==2},y[t],t,IncludeSingularSolutions -> T%ue]

1 . )
y(t) — ie_t_’ (—ie* ExplntegralEi(t — i) + ¢ ExplntegralEi(t + )
— i ExpIntegralEi(1 + 1) + ie* ExpIntegralEi(1 — 1) + 4¢'*)

20



2.13 problem 14
Internal problem ID [1661]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — 2yt =1

With initial conditions

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

-

Ldsolve([-2*t*y(t)+diff(y(t),t) = 1,y(0) = 1],y(t), singsol=all)

~—

y(t) = (v erf (2t) +2) et

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

( hY

DSolve [{-2*t*y[t]+y' [t] == 1,y[0]==1},y[t],t,IncludeSingularSolutions -> Truel]

N J

y(t) = %etz (v/merf(t) + 2)

21



2.14 problem 15
Internal problem ID [1662]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

5
2

yt+ (+1)y = (2 +1)

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

‘dsolve(t*y(t)+(t“2+1)*diff(y(t),t) = (t72+1)°(5/2),y(t), singsol=all)

_3t° 410t + 15¢; + 15¢
15vt2 +1

y(t)

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 36

LDSolve [txy[t]+(t"2+1)*y' [t] == (£72+1)"(5/2),y[t],t,IncludeSingularSolutions j—> True]

. 3t5 + 10t3 + 15t + 15¢;
15v/t2 + 1

y(t)

22



2.15 problem 16
Internal problem ID [1663]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

dyt+ (P +1)y =t

With initial conditions

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

‘dsolve([4*t*y(t)+(t‘2+1)*diff(y(t),t) = t,y(0) = 0],y(t), singsol=all)

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 24

tDSolve [{4*t*xy[t]+(t"2+1)*y' [t]== t,y[0]==0},y[t],t,IncludeSingularSolutions —f Truel

t2(t? + 2)
4(t2 4 1)°

y(t) —

23



2.16 problem 20
Internal problem ID [1664]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y+

<
—_

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

dsolve(diff (y(t),t)+1/t*xy(t)=1/t"2,y(t), singsol=all)

N

y(t) = In (t)t—l— c

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 14

e

LDSolve [y' [t1+1/t*y[t]==1/t"2,y[t],t,IncludeSingularSolutions -> Truel

~—

y(t) = log(t) + c1

24



2.17 problem 21
Internal problem ID [1665]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

! —+ l = eg
YTV
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35
Ldsolve (diff (y(t) ,t)+1/sqrt(t)*y(t)=exp(sqrt(t)/2),y(t), singsol=all) J

(20 e Vi—8e™Y + 2501> e—2Vi
y(t) = 55

v/ Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 42

LDSolve [y' [(t]1+1/Sqrt [t]*y[t]==Exp[Sqrt[t]/2],y[t],t,IncludeSingularSolutions -f True]

%

4 iy
y(t) — T (5\/1_5 2) + cie

25



2.18 problem 22
Internal problem ID [1666]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (t)
t

y'—l—%=cos(t)-|—

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

dsolve(diff (y(t),t)+1/t*y(t)=cos(t)+sin(t)/t,y(t), singsol=all)

N J

y(t) = sin () + %

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 14

-

N
LDSolve [y' [t]1+1/t*y[t]==Cos[t]+Sin[t]/t,y[t],t,IncludeSingularSolutions -> True]

y(t) — sin(t) + %

26



2.19 problem 23
Internal problem ID [1667]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.2. Page 9

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

tan (t) y + v = sin (t) cos (¢)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

-

Ldsolve(diff(y(t),t)+tan(t)*y(t)=cos(t)*sin(t),y(t), singsol=all)

| —

y(t) = (—cos (t) + c1) cos (t)

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 15

LDSolve [y' [t]+Tan[t]*y[t]==Cos[t]*Sin[t],y[t],t,IncludeSingularSolutions -> Trﬁ.\e]

y(t) — cos(t)(—cos(t) + ¢1)

27
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3.1 problem 1
Internal problem ID [1668]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(t2+1)y/_y2:1

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

-

Ldsolve((t"2+1)*diff(y(t),t) = 1+y(t)~2,y(t), singsol=all)

-/

y(t) = tan (arctan (t) + ¢1)

v Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 25

LDSolve [(t72+1)*y' [t] == 1+y[t]~2,y[t],t,IncludeSingularSolutions -> Truel

y(t) — tan(arctan(t) + c;)
y(t) = —i
y(t) =1

29



3.2 problem 2
Internal problem ID [1669]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y —(t+1)(1+y)=0

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

Ldsolve(diff(y(t),t) = (1+t)*(1+y(t)),y(t), singsol=all)

t(24t)

yt)=—-1+e 2 ¢

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 25

‘ DSolvel[y'[t] == (1+t)*(1+y[t]),y[t],t,IncludeSingularSolutions -> Truel

y(t) —» -1+ cre2t(t+2)
y(t) = -1

30



3.3 problem 3
Internal problem ID [1670]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y -yt =1t

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

e

tdsolve(diff(y(t),t) = 1-t+y(t) "2-t*y(t)~2,y(t), singsol=all)

~—

1
y(t) = —tan (§t2 +ec — t)

v/ Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 17

LDSolve [y' [t] == 1-t+y[t]~"2-t*y[t]~2,y[t],t,IncludeSingularSolutions -> Truel J

t2
y(t) — tan (_5 +t+ cl>
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3.4 problem 4
Internal problem ID [1671]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y — &3ty —

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

e

tdsolve(diff(y(t),t) = exp(3+t+y(t)),y(t), singsol=all)

~—

y(t) = -3 —In(—€' — )

v/ Solution by Mathematica
Time used: 0.866 (sec). Leaf size: 20

-

LDSolve [y' [t] == Exp[3+t+y[t]],y[t],t,IncludeSingularSolutions -> True]

-/

y(t) = —log (—e"*® — 1)
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3.5 problem 5
Internal problem ID [1672]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

cos (y) sin (¢) y' — cos (¢) sin (y) = 0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 9

Ldsolve(cos(y(t))*sin(t)*diff(y(t),t) = cos(t)*sin(y(t)),y(t), singsol=all) J

y(t) = arcsin (c; sin (¢))

v/ Solution by Mathematica
Time used: 3.204 (sec). Leaf size: 19

LDSolve [Cos[y[t]]*Sin[t]*y' [t] == Cos[t]*Sin[y[t]],y[t],t, IncludeSingularSolutJions -> True]

y() — arcsin <%cl sin(t))
y(t) =0
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3.6 problem 6
Internal problem ID [1673]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

?(14+y%) +2yy=0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 16

|dsolve([£™2+(1+y(£)"2)+2+y (£)*diff (y(t),t) = 0,y(0) = 11,y(t), singsol=all)

v Solution by Mathematica
Time used: 5.32 (sec). Leaf size: 43

LDSolve ({tm2x(1+y[t]1~2)+2xy [t *y' [t] == 0,y[0]==1},y[t],t, IncludeSingularSolut)ﬁons -> Truel

y(t) =\ 2e” 51
y(t) = V2
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3.7 problem 7
Internal problem ID [1674]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

;2
TR
With initial conditions
[y(2) = 3]
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 20
Ldsolve([diff(y(t),t) = 2%t/ (y(t)+t~2%y(t)),y(2) = 3],y(t), singsol=all) J

y(t) = v/9—2In(5) + 21In (2 + 1)

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 23

‘ DSolve[{y'[t] == 2xt/(y[tl+t~2*y[t]),y[2]==3},y[t],t,IncludeSingularSolutions| -> True]

y(t) — \/2log (2 + 1) + 9 — 21og(5)
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3.8 problem 8
Internal problem ID [1675]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

ty3
V2 + 1y — =0
Y Vit +1

With initial conditions

[y(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 16

Ldsolve([(t“2+1)“(1/2)*diff(y(t),t) = txy () "3/ (t72+1)~(1/2),y(0) = 11,y(t), sjingsol=a11)

1
1-In(2+1)

y(t) =

v/ Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 19

LDSolve [{(t~2+1)~(1/2)*y' [t] == t*y[t]~3/(t"2+1)~(1/2),y[0]==1},y[t] ,t,Includej&ingularSolutio

1
V1—log (t2+1)

y(t) =
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3.9 problem 9
Internal problem ID [1676]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

, 3 H4At+2
—-2+2y

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 19

\dsolve([diff(y(t),t) = (3%t~ 2+4xt+2)/(-2+2xy(t)),y(0) = -11,y(t), singsol=all)

y(t) = —v(©2+t) (2 +2)+1

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 26

-

.
LDSolve [{y'[t] == (3*t~2+4xt+2)/(-2+2*y[t]),y[0]==-1},y[t],t, IncludeSingularSojlutions -> True

y(t) > 1 — V342242t + 4

37



3.10 problem 10
Internal problem ID [1677]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

tsin (y)

t2+1 =0

cos (y)y +

With initial conditions

v Solution by Maple
Time used: 0.234 (sec). Leaf size: 35

e

kdsolve([cos(y(t))*diff(y(t),t) = —t*sin(y(t))/(t72+1),y(1) = 1/2%Pi],y(t), si\ gsol=all)

[ V2
y(t) = arcsin <\/t2—ﬁ>

: V2
y(t) = m — arcsin (\/1&2—?)

v/ Solution by Mathematica
Time used: 16.577 (sec). Leaf size: 21

‘ DSolve [{Cos[y[t]ll*y'[t] == -t*Sin[y[t]]/(t~2+1),y[1]==Pi/2},y[t],¢, IncludeSinéularSolutions

: V2
y(t) — arcsin ( m)
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3.11 problem 11
Internal problem ID [1678]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —k(a—y)(b—y)=0

With initial conditions

v Solution by Maple
Time used: 0.453 (sec). Leaf size: 35

-

Ldsolve([diff(y(t),t) = k*(a-y(t))*(b-y(t)),y(0) = 0],y(t), singsol=all)

-

4= ab(etk(a—b) _ 1)
y(t) = eth(a—b)g — p

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 43

LDSolve {y'[t] == kx(a-y[t])*(b-y[t]),y[0]==0},y[t],t, IncludeSingularSolutionsJ -> True]

ab( cakt _ ebkt)

aeskt — pebkt

y(t) —
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3.12 problem 12
Internal problem ID [1679]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

3ty —cos(t)y=0

With initial conditions

[y(1) = 0]

v Solution by Maple

Time used: 0.016 (sec). Leaf size: 5

[dsolve([B*t*diff(y(t),t) = cos(t)*y(t),y(1) = 0],y(t), singsol=all) J
y(t) =0

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

e N

LDSolve [{3*t*y' [t] == Cos[tl*y[t],y[1]1==0},y[t],t,IncludeSingularSolutions -> jl'rue]

y(t) =0
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3.13 problem 15
Internal problem ID [1680)]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

ty —y— V2 +y?=0

With initial conditions

v/ Solution by Maple
Time used: 0.422 (sec). Leaf size: 21

‘ dsolve([t*diff (y(t),t)=y(t)+sqrt(t~2+y(t)~2),y(1) = 0],y(t), singsol=all)

? 1
t) = —— + =
y(2) 22+2
2 1
t Z_Z
y(t) = 5~ 3

v/ Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 14

LDSolve [{t*xy' [t]==y[t]+Sqrt [t~2+y[t]~2],y[1]==0},y[t],t, IncludeSingularSolutiojls -> True]

y(t) = %(ﬁ —1)
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3.14 problem 16
Internal problem ID [1681]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

2tyy — 3y® = —t*

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

e

Ldsolve(Q*t*y(t)*diff(y(t),t)=3*y(t)‘2—t“2,y(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 34

‘ DSolve [2xtxy[t]*y' [t]==3*y[t]"2-t~2,y[t],t,IncludeSingularSolutions -> Truel ‘

y(t) = —tv/1+ cit
y(t) = tvVI+ it
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3.15 problem 17
Internal problem ID [1682]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

(t—Vyt)y' —y=0

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

Ldsolve((t—sqrt (txy (£)))*diff (y(t),t)=y(t),y(t), singsol=all) J
2t
In (y(t)) + —c=0
ty (t)

v/ Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 31

kDSolve [(t-Sqrt[t*xy[t]])*y' [t]l==y[t],y[t],t,IncludeSingularSolutions -> Truel J

Solve + log (@) = —log(t) + c1,y(t)
y(t) t

t
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3.16 problem 18
Internal problem ID [1683]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

y — t-f-_y =0
t—y
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24
dsolve(diff (y(t),t)=(t+y(£))/(t-y(£)),y(t), singsol=all) J

y(t) = tan (RootOf (—2_Z+ In (sec (_Z)z) +2In(t) + 201)) t

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 36

LDSolve [y' [t]==(t+y[t])/(t-y[t]),y[t],t,IncludeSingularSolutions -> True] J

SolveB log (y(t)2 + 1) — arctan (@) = —log(t) + cl,y(t)}

t2
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3.17 problem 19
Internal problem ID [1684]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 19.

ODE order: 1.

ODE degree: 1.

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

t , t
ev(—t+y)y +y(1+ey> =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 20

e

Ldsolve(exp(t/y(t))*(y(t)-t)*diff(y(t),t)+y(t)*(1+exp(t/y(t)))=0,y(t), singsoi%all)

(4
- LambertW (Lt>

cit—1

y(t) =

v/ Solution by Mathematica
Time used: 1.532 (sec). Leaf size: 34

LDSolve [Exp[t/y[t]1]1*(y[t]l-t)*y' [t]1+y[t]*(1+Exp[t/y[t]])==0,y[t],t, IncludeSingujLarSolut ions -3

t
A T ey
y(t) = !
W)
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3.18 problem 20
Internal problem ID [1685]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

’_M—O

t—y+3
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 32
Ldsolve(diff(y(t) , ) =(t+y (£)+1) / (t-y (£)+3) ,y (), singsol=all) J

y(t) = 1 + tan (RootOf (2_Z+ In (sec (_Z)2) +2In(2+1¢)+2¢1)) (-2 1)

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 57

‘ DSolvel[y' [t]1==(t+y[t]+1)/(t-y[t]1+3),y[t],t,IncludeSingularSolutions -> True] ‘

y(t)+t+1 7\ 2 +y(t)? —2y(t) +4t+5
Solve {2 arctan <——y(t) e 3) = log ( 20+ 2

+ 2log(t + 2) + c1, y(t)}
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3.19 problem 22
Internal problem ID [1686]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

—2y+ (4t —-3y—6)y =—-t—1

v/ Solution by Maple
Time used: 0.516 (sec). Leaf size: 56

Ldsolve((1+t-2*y(t) )+ (4¥t-3%y (t)-6)*diff (y(t),t)=0,y(t), singsol=all) J
y(t)
(=t +3)RootOf (—4 + (3c1t* — 36¢1t® + 162¢:t* — 324yt + 243¢y) __Z%° — 7!
= t ;
—-+3
3+
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v/ Solution by Mathematica
Time used: 60.072 (sec). Leaf size: 1511

kDSolve [(1+t-2%y [t] )+ (4*t-3*y[t]-6) *y' [t]==0,y[t],t,IncludeSingularSolutions -# True]

y(0) = 52~ 3)

- 5 5ep 5cp 5ep 5c1 5cp
3Root [#1 (31256 5 t5> — 46875e s t* + 281250e 9 t3 — 843750e 79 t2 + 3125t + 1265625¢ 9 ¢t — 937

y(6) = 22~ 3)

N 5 Ser o = Ser g Ber Sey
3Root [#1 (3125e 545 — 46875¢ 5 4 + 281250¢ 5 3 — 843750e 5~ £2 + 3125¢ + 1265625¢ 5 ¢ — 937

y(t) = %(275 _3)

N 5 Se1 e se1 Ly se1 g Ber sey
3Root [#1 (31256 9 1> — 46875e 0 t* 4 281250e 9 t° — 843750e 79 t2 4 3125t + 1265625e 9 ¢t — 937

y(0) = 22~ 3)

B 5 sep e se1 se1 g se1 5oy
3Root [#1 (3125e 5 — 46875¢ 5 14 + 281250e 5 13 — 843750e 5 12 + 3125¢ + 1265625¢ 5 ¢ — 937

y(t) = ;(Qt _3)

B 5 sep . se1 se1 Ber g 5o
3Root [#1 (31256 o t° — 46875e 79 t* + 281250e 9 t> — 843750e 9 t2 + 3125t + 1265625e 9 ¢t — 937
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3.20 problem 23
Internal problem ID [1687]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.4. Page 24

Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

2+ (2t +4y—1)y =—t—3

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

Ldsolve((t+2*y(t)+3)+(2*t+4*y(t)-1)*diff (y(t),t)=0,y(t), singsol=all) J
t 1 /28c; —28t+1
i R
t 1 /28c;,—28t+1
t)=—2+=
yO)=—5+, + 1

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 55

-

.
DSolve [(t+2xy [t]+3)+(2*t+4xy[t]-1)*y' [t]==0,y[t],t,IncludeSingularSolutions —# Truel

N J

1
y(t) = 7(~2t — V=28 + T+ 16, + 1)

1
y(t) = Z(—2t + /=28t + 1+ 16¢1 + 1)
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4 Section 1.9. Page 66

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

problem 3
problem 4
problem 5
problem 6
problem 7
problem 8
problem 9
problem 10
problem 11
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4.1 problem 3
Internal problem ID [1688]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2t sin (y) + e'y® + (t2 cos (y) + 3e'y?) y' =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

e

Ldsolve(Q*t*sin(y(t))+exp(t)*y(t)"3+(t"2*cos(y(t))+3*exp(t)*y(t)‘2)*diff(y(t) ,}:) = 0,y(t), si

ety(t)® +t?sin (y(t)) + ¢ =0

v Solution by Mathematica
Time used: 0.401 (sec). Leaf size: 22

-

N

DSolve [2*t*Sin [y [t]]+Exp [t]*y[t] "3+ (t"2*Cos [y [t]1]1+3*Exp[t]1*y[t]"2)*y' [t]1== O ,\y [t],t,Includes

Solve [t sin(y(t)) + €'y(t)® = c1,y(t)]
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4.2 problem 4
Internal problem ID [1689]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e(1+yt)+ (1+e¥t?)y = -1

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

e

Ldsolve(1+exp(t*y(t))*(1+t*y(t))+(1+exp(t*y(t))*t“2)*diff(y(t),t) = 0,y(t), si\gsol=all)

—cit — t2 — LambertW (tze_t(t+cl))
t

y(t) =

v Solution by Mathematica
Time used: 3.084 (sec). Leaf size: 31

LDSolve[1+Exp[t*y[t]]*(1+t*y[t])+(1+Exp[t*y[t]]*t‘2)*y'[t] == O,y[t],t,Includg?ingularSolutio

1% (tZet(—t—l-cl))
t

y(t) = — —t+c
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4.3 problem 5
Internal problem ID [1690]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, ‘2nd type‘, ‘class A‘]]

sec (t)? y + (tan (t) + 2y) 3’ = — sec () tan ()

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 61

-

N

dsolve(sec(t)*tan(t)+sec(t) “2xy(t)+(tan(t)+2*y(t))*diff(y(t),t) = 0,y(t), sin%sol=a11)

tan(t) sec (t) \/—4 cos ()% ¢; + sin (£) — 4 cos (¢)

y(t) = -—, 5
an sec (t) \/ —4cos (t)* ¢; + sin (£)° — 4 cos (¢
PR (t) \/—4cos () : (t) (t)

v/ Solution by Mathematica
Time used: 1.23 (sec). Leaf size: 101

LDSolve [Sec[t]*Tan[t]+Sec[t]~2*y[t]+(Tan[t]+2*y[t])*y' [t]== O0,y[t],t,IncludeSingularSolutions

y(t) = }1 (~2tan(t) — V2y/sec2(Z) v/ ~B cos(t) + (1 + de) cos(2t) + 1 1 ey )

y(t) — 111 (—2 tan(t) + /sec2(t)\/—16 cos(t) + (=2 + 8c¢;) cos(2t) + 2 + 801)
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4.4 problem 6
Internal problem ID [1691]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 6.

ODE order: 1.

ODE degree: 1.

4

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, ‘2nd type‘, ‘c

y_2_2 t _ At /_0
2 ye+(e+y)y—

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 45

Ldsolve(1/2*y(t)“2-2*exp(t)*y(t)+(-exp(t)+y(t))*diff(y(t),t) = 0,y(t), singso;fall)

y(t) = (1 . W) et
y(t) = (1 + \/W) el

v/ Solution by Mathematica
Time used: 1.264 (sec). Leaf size: 70

LDSolve [1/2xy[t]~2-2+Exp[t]*y[t]1+(-Exp[t]1+y[t])*y' [t] == O0,y[t],t, IncludeSingujlarSolut ions ->

A/ —edt —
_et
__p3t _
y(t) - et + - ——
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4.5 problem 7

Internal problem ID [1692]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2ty + 3t%y%y’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 7

Ldsolve([2*t*y(t)‘3+3*t’“2*y(t)’“2*diff(y(t),t) = 0,y(1) = 1],y(t), singsol=a11)J

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 10

-

N
LDSolve [{2xt*y [t] "3+3*%t"2*y[t] "2xy' [t] == 0,y[1]==1},y[t],¢, IncludeSingularSolj.\tions -> True]

1
y(t) = 2

%)



4.6 problem 8
Internal problem ID [1693]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2t cos (y) + 3yt* + (t* — *sin(y) —y) ¥’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.187 (sec). Leaf size: 23

Ldsolve([2*t*cos(y(t))+3*t“2*y(t)+(t“3—t“2*sin(y(t))—y(t))*diff(y(t),t) = O,y(?) = 2],y(t), s

y(t) = RootOf (—2_Zt* — 2cos (_2) > +_Z° — 4)

v/ Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 27

 DSolve [{2xt*Cos [y [t]]+3xt~ 2%y [t]+(t~3-t"2*Sin[y[t11-y[t])*y' [t] == 0,y[0]==2},y[t],t,Include

Solve|t3y(t) + 2 cos(y(t)) — y(;)2 = —2,y(%)
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4.7 problem 9
Internal problem ID [1694]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ¢_with_symmetry_[F(x),G(x)]‘]

Ayt + (2t° + 2y) Y = —3¢t?

With initial conditions

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

( hY

dsolve ([3*t~2+4*txy (t)+(2*t~2+2xy (t) ) *diff (y(t),t) = 0,y(0) = 1],y(¢), singso#=all)

y(t) =+ Vit —t3+1

v/ Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 25

e

kDSolve [{3*t~2+4xtxy [t]+ (2%t~ 2+2xy [t] ) *y' [t] == 0,y[0]==1},y[t],t, IncludeSingujLarSolut ions ->

y(t) = Vit —t3 +1 -+
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4.8 problem 10
Internal problem ID [1695]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

—2e" sin (2t) + e cos (2t) y + (—3 + e¥'tcos (2t)) y = —2t

With initial conditions

v/ Solution by Maple
Time used: 1.031 (sec). Leaf size: 36

Ldsolve ([2*t-2%exp (t*y(t) ) *sin(2*t) +exp (t*y(t)) *cos(2xt) *y (t)+(-3+exp (t*y(t)) *j:*cos (2xt)) *dif

3 tcos(2t)et(t71-‘)3(t+1)
t° — 3 LambertW | — 3 —t

y(t) = e

v/ Solution by Mathematica
Time used: 5.485 (sec). Leaf size: 43

-

LDSolve [{2*t-2*Exp [t*y [t]1]*Sin [2*t] +Exp [t*y [t]]*Cos [2*t] *y [t]+(-3+Exp [t*y[t]] *\JL.*Cos [2xt]) *y' [

t3 — 3W(—%e%t(t2_1)t cos(2t)> —t
3t

y(t) —
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4.9 problem 11
Internal problem ID [1696]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.9. Page 66

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

yt+y*+ (B +yt)y =0

With initial conditions

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 21

-

dsolve ([3xt*xy (t)+y(t) "2+ (t"2+t*y(t) ) *diff (y(t),t) = 0,y(2) = 1],y(t), singsol\%all)

24+ 20

t

y(t)

v/ Solution by Mathematica
Time used: 0.732 (sec). Leaf size: 22

e B
LDSolve [{3*t*xy[t]+y[t] "2+ (t"2+txy [t] ) *y' [t] == 0,y[2]==1},y[t],t, IncludeSingule.rSolutions ->

Vit +20

y(t)%T—t
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5.1 problem 4
Internal problem ID [1697]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

y —y® = cos (t°)

X Solution by Maple

Ldsolve(diff(y(t),t)= y(t)~“2+cos(t~2),y(t), singsol=all)

No solution found

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

-

DSolvely' [t]== y[t]~2+Cos[t~2],y[t],t,IncludeSingularSolutions -> Truel

N\

Not solved
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5.2 problem 5
Internal problem ID [1698]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

Y —y—y’cos(t) =1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 129

‘ dsolve(diff (y(t),t)= 1+y(t)+y(t) "2*cos(t),y(t), singsol=all) ‘

y(t) =
csgn (sin (%)) <(—4 cos (t) — csgn (sin (£)) + 1) MathieuC (—1, —2, arccos (cos (£))) — 4c; (cos (t) -
2 (—01 MathieuS (—1, —2,arccos (cos (%))) + ¢; Mathie

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

LDSolve [y' [t]1== 1+y[t]+y[t]~2*Cos[t],y[t],t,IncludeSingularSolutions —-> True] J

Not solved
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5.3 problem 6
Internal problem ID [1699]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

yl_y2=t

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

~—

Ldsolve(diff(y(t),t)= t+y(t)~2,y(t), singsol=all)

() = c1 AiryAi (1, —t) + AiryBi (1, —t)
Y = T AlryAl (—t) + AiryBi (—t)

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 195

~—

LDSolve [y' [t]== t+y[t]~2,y[t],t,IncludeSingularSolutions -> True]

y(t)
t3/2 (—2 BesselJ (—2 2t3/2) +c¢ (BesselJ (2 2t /2> — BesselJ (—4, 2t3/2>>> — ¢; BesselJ (—%, 2t§/2>

3
2t <BesselJ (1 2t3/2) + ¢1 BesselJ (_%’ 3 ))
+3/2 Bessel] <_§, %) — ¢3/2 BesselJ (% 22 > + BesselJ (—% >

_>

y(t) > —

2t BesselJ (—%, 2t3/2>
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5.4 problem 7
Internal problem ID [1700]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

t2

y/_y2:e—

X Solution by Maple

|dsolve(diff(y(t),t)= exp(-t~2)+y(t)"2,y(t), singsol=all)

No solution found

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

‘ DSolvely' [t]== Exp[-t~2]+y[t]~2,y[t],t,IncludeSingularSolutions -> True]

Not solved
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5.5 problem 8
Internal problem ID [1701]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

t2

y/_y2:e—

X Solution by Maple

|dsolve(diff(y(t),t)= exp(-t~2)+y(t)"2,y(t), singsol=all)

No solution found

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

‘ DSolvely' [t]== Exp[-t~2]+y[t]~2,y[t],t,IncludeSingularSolutions -> True]

Not solved

65



5.6 problem 9
Internal problem ID [1702]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

t2

y/_y2:e—

X Solution by Maple

|dsolve(diff(y(t),t)= exp(-t~2)+y(t)"2,y(t), singsol=all)

No solution found

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

‘ DSolvely' [t]== Exp[-t~2]+y[t]~2,y[t],t,IncludeSingularSolutions -> True]

Not solved
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5.7 problem 10
Internal problem ID [1703]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

t

y—y—eV=e"

X Solution by Maple

‘dsolve(diff(y(t),t)= y(t)+exp(-y(t))+exp(-t),y(t), singsol=all)

No solution found

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

-

.
DSolvely' [t]1== y[t]+Exp[-y[t]]1+Exp[-t],y[t],t,IncludeSingularSolutions -> Tru#]

N

Not solved
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5.8 problem 11
Internal problem ID [1704]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Abell

5t

y/_y3:e—

X Solution by Maple

Ldsolve(diff(y(t),t)= y(t)~3+exp(-5*t),y(t), singsol=all)

No solution found

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

LDSolve [y' [t]== y[t]~3+Exp[-5*t],y[t],t,IncludeSingularSolutions -> True]

Not solved
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5.9 problem 12
Internal problem ID [1705]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

y — et =0

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

Ldsolve(diff(y(t),t)= exp((y(t)-t)~2),y(t), singsol=all) J

_Z 1
y(t) =t 4+ RootOf (—t + / md_a + Cl)

v Solution by Mathematica
Time used: 1.062 (sec). Leaf size: 241

LDSolve [y' [t]1== Exp[(y[t]-t)~2],y[t],t,IncludeSingularSolutions -> True] J

t e(w®)—K[1])? y(?)
Solve /1 I e(y(t)—K[l])2dK[1] + /1

e(t—K[z])Q ft 232(K[2]—K[1])2(K[Q]—K[l]) . 26(K[2]_K[1])2(K[2]—K[1]) dK[l] _ ft 262(K[2]—K[1])2(K[2]—K[1]) B 9o (K2
' (—1+e<Kl21—K[11>2)2 —1+e(KRI-K[1)? 1 (_1+e(K[2]—K[1])2)2 —

1 + e(t—KR)?
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5.10 problem 13
Internal problem ID [1706]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

y = (y+e") e =0

X Solution by Maple

Ldsolve(diff(y(t),t)=(4*y(t)+exp(—t‘2))*exp(2*y(t)),y(t), singsol=all) J

No solution found

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

-

.
DSolve[y' [t]==(4*y[t]+Exp[-t~2])*Exp[2*y[t]],y[t],t,IncludeSingularSolutions +> True]

N

Not solved
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5.11 problem 14
Internal problem ID [1707]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

y—In(l+y?) =e’

With initial conditions

X Solution by Maple

-

Ldsolve([diff(y(t),t)=exp(-t)+1n(1+y(t)"2),y(O) = 0],y(t), singsol=all)

| —

No solution found

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

LDSolve [{y' [t]==Exp[-t]+Log[1+y[t]1~2],y[0]==0},y[t],t, IncludeSingularSolutionsJ -> Truel

Not solved
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5.12 problem 15
Internal problem ID [1708]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

,  (I+cos(4t))y (1 —cos(4t)y® _
Y 1 + 300 =0

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

‘dsolve(diff(y(t),t)=1/4*(1+cos(4*t))*y(t)—1/800*(1-cos(4*t))*y(t)”2,y(t), sinésol=a11)

y(t) = S0+
[ ef+55” (=1 + cos (4¢)) dt — 800c;

v/ Solution by Mathematica
Time used: 15.489 (sec). Leaf size: 122

e

kDSolve [y' [t]==1/4*(1+Cos [4*t])*y[t]-1/800*(1-Cos[4*t])*y[t]~2,y[t],t, IncludeSﬁn@larSolution

( ) e%(4t+sin(4t))
t) — -
Yy — [} — s eio KMIHsinAKID) 5in2 (2K [1])dK [1] + ¢
y(t) =0
16 (4t+sin(4t))
y(t) = ——

f1 _&el—%(4K[1]+sin(4K[1])) sin2(2K[1])dK[1]
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5.13 problem 16
Internal problem ID [1709]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

y/_y2=t2

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

~—

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

y(t) = — (BesselJ ( D 2) ¢ + BesselY ( E §>>
2

c1 BesselJ (l tz) + BesselY (

47 2

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 169

LDSolve [y' [t]1==t"2+y[t]1~2,y[t],t,IncludeSingularSolutions -> True] J

y(t)
2 (—2 BesselJ <—%, %) +c (BesselJ (%
2t (BesselJ (1,2
t? BesselJ (—%, %) — t? BesselJ <%
2t BesselJ ( ;11

\_/

— t? — BesselJ (‘1‘% % )) — c1 BesselJ < ;)
4

) + c1 BesselJ (—1,2))
) + BesselJ (—1, %)

)

I

y(t) = —

wolB| w0
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5.14 problem 17
Internal problem ID [1710]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —t(l+y)=0

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

Ldsolve(diff(y(t),t)=t*(1+y(t)),y(t), singsol=all)

t2
y(t) = —l+ezc

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 24

LDSolve [y' [t]==t*x(1+y[t]),y[t],t,IncludeSingularSolutions -> True]

2
y(t) - -1+ cre?
y(t) = -1
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5.15 problem 19
Internal problem ID [1711]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 1.10. Page 80

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y —tv1—y?>=0

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

p
Ldsolve (diff (y(t) ,t)=t*sqrt(1-y(t)~2),y(t), singsol=all)

-/

y(t) = sin (g + cl)

v Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 34

LDSolve [y' [t]==t*Sqrt[1-y[t]~2],y[t],t,IncludeSingularSolutions -> Truel

t2
y(t) — cos <§—|—cl>

(t)
y(t) =
y(t) =
y(t) — Interval[{ 1,1}
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6.1 problem 5(a)
Internal problem ID [1712]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 5(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2t%y" + 3ty —y =0

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

e

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

~—

3
cot2 + ¢
y(t)=%

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

-

N
LDSolve [2xt~2xy' ' [t]+3*t*xy' [t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True)j]

Czt3/2 +c
t

y(t) —

7



6.2 problem 5(d)
Internal problem ID [1713]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 5(d).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2t%y" + 3ty —y =0

With initial conditions

[y(1) = 2,4/(1) = 1]

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

Ldsolve([2*t“2*diff(y(t),t$2)+3*t*diff(y(t),t)—y(t)=0,y(1) =2, D(y)(1) = 1],y}t), singsol=al

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 12

‘ DSolve [{2*t~2xy' ' [t]1+3*t*y' [t]1-y[t]==0,{y[1]==2,y' [1]==1}},y[t],¢, IncludeSing#larSolutions .

y(t) = 2Vt
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6.3 problem 6(a)
Internal problem ID [1714]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 6(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

y'+ty +y=0

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

e

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

~—

y(t) = (erf <Z\/_%> ¢+ 02> e

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 41

LDSolve [y'' [t]+txy' [t]1+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) — %

e (\/%clerﬁ(%) + 202>
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6.4 problem 6(d)
Internal problem ID [1715]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.1, second order linear differential equations. Page 134
Problem number: 6(d).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

y'+ty +y=0

With initial conditions

[¥(0) = 0,4/(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

Ldsolve([diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(0) = 0, D(y)(0) = 1],y(¢), sin?sol=a11)

ie‘%ﬁ\/ﬁ erf (“/ft)
2

y(t) = —

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 32

LDSolve [{y'' [t]+t*y' [t]1+y[t]==0,{y[0]==0,y' [0]==1}},y[t],¢t, IncludeSingularSoluj;ions -> Truel

y(t) — ge_ferﬁ(%>
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7.1 problem 1
Internal problem ID [1716]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y —y=0

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

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

y(t) = efey + cpe’

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

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

y(t) = ci€’ + coe™
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7.2 problem 2
Internal problem ID [1717]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

6y" — Ty +y=0

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

e

Ldsolve(G*diff(y(t),t$2)—7*diff(y(t),t)+y(t)=0,y(t), singsol=all)

~—

y(t) = cre6 + cpet

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 22

LDSolve [6xy'' [t]-7*y' [t]1+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) = c1et/ + coet
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7.3 problem 3
Internal problem ID [1718]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y' =3y +y=0

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

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

(3+v5)¢ (v5-3)t

y(t) =cle 2 +coe” 2

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 35

LDSolve [y'' [t]-3*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) = 2 (VE3)t (¥ + )
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7.4 problem 4
Internal problem ID [1719]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

3y +6y +3y=0

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

e

Ldsolve(B*diff(y(t),t$2)+6*diff(y(t),t)+3*y(t)=0,y(t), singsol=all)

~—

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

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

LDSolve [3xy' ' [t]1+6xy' [t]1+3*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = e (et + c1)
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7.5 problem 5
Internal problem ID [1720]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' 3y —4y =0

With initial conditions

[¥(0) = 1,4/(0) = 0]

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

Ldsolve([diff(y(t),t$2)—3*diff(y(t),t)—4*y(t)=0,y(0) =1, D(y)(0) = 0],y(t), gﬁngsol=a11)

e4t 4 e—t

y(t) = - +—

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21

e

kDSolve [{y''[t]-3*y' [t]1-4*y[t]==0,{y[0]==1,y' [0]==0}},y([t],t, IncludeSingularSojlutions -> True

y(0) > e (¥ +4)
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7.6 problem 6
Internal problem ID [1721]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2y" +1y — 10y =0

With initial conditions

[y(1) = 5,9/(1) = 2]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 21

Ldsolve([2*diff(y(t),t$2)+diff(y(t),t)—iO*y(t)=O,y(1) =5, D(y) (1) = 2],y(¢), lfingsol=all)

16e3~2  29¢2t—2

y(t) o 1t

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

\DSolve[{2+y'' [t]+y' [t]-10%y[t]==0,{y[1]==5,y' [1]==2}},y[t],t,IncludeSingularSolutions -> Trv

y(t) — %e‘g(t_l) + 2—;e2t_2
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7.7 problem 7
Internal problem ID [1722]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

5" +5y —y=0

With initial conditions

[¥(0) = 0,4/(0) = 1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 37

Ldsolve([S*diff(y(t),t$2)+5*diff(y(t),t)—y(t)=0,y(0) = 0, D(y)(0) = 11,y(t), gﬁngsol=a11)

< 3tvV5 _t
e 10 2

— e‘%‘%> V5
y(t) = 3

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

LDSolve [{&xy'' [t]1+b*y' [t]-y[t]==0,{y[0]==0,y"' [0]==1}},y([t],t, IncludeSingularSoJLutions -> True

y(t) — %\/ge_llo(“?"/g)t(e% - 1)
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7.8 problem 8
Internal problem ID [1723]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' =6y +y=0

With initial conditions

[v(2) = 1,¢/(2) = 1]

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 44

Ldsolve([diff(y(t),t$2)—6*diff(y(t),t)+y(t)=0,y(2) =1, D(y)(2) = 1],y(), sin?sol=a11)

- (2 n \/ﬁ) e—(t—2)(—3~|—2\/§) e(t—2)(3+2ﬁ> (\/5 _ 2)
y(t) = 1 - 1

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 72

LDSolve [{y'' [t]1-6*y' [t]1+y[t]1==0,{y[2]==1,y' [2]==1}},y[t],t, IncludeSingularSoluJL.ions -> Truel

y(t) = }16‘6‘4\/5 ( (2 + \/§> o (3-2v2)t48va _ (<\/§ B 2) e(3+2\/§>t))
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7.9 problem 9
Internal problem ID [1724]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y"+5y +6y=0

With initial conditions

[y(0) = 1,4'(0) = v]

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

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=0,y(0) =1, D(y)(0) = v1,y(t), sjingsol=a11)

y(t) = (B+v)e 4+ (—v—2) e

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

s

LDSolve [{y'' [t1+5*y' [t]1+6%y[t]1==0,{y[0]==1,y' [0]==v}},y[t],t, IncludeSingularSojLutions -> True

y(t) = e (e'(v+3) —v—2)

90



7.10 problem 10
Internal problem ID [1725]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

t*y" +aty' + By =0

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

Ldsolve(t’?*diff (y(t),t$2)+alpha*t*diff (y(t) ,t) +beta*y (t)=0,y(t), singsol=a11)J

o \o2—2a—4p+1 \a2—2a—4p+1
y(t) = Vit 2 (t2 a4+t 2z cz)

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 57

LDSolve [t~2xy' ' [t]+\ [Alpha] xt*y' [t]+\ [Betal *y[t]==0,y[t],t, IncludeSingularSoluJ%ions -> True]

y(t) _) t%(—\/a2—2a—4ﬂ+l—a+1) <czt\/m + Cl)
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7.11 problem 11
Internal problem ID [1726]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

t2y" + 5ty —5y =0

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

Ldsolve(t’?*diff (y(t),t$2) +5xt*diff (y (t) ,t)-5*y(t)=0,y(t), singsol=all) J
62t6 +c
y(t) = 2

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

LDSolve [t~2xy' ' [t]+5*t*y' [t]-5*y[t]==0,y[t],t,IncludeSingularSolutions -> True}]

C
y(t) = t—; + et
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7.12 problem 12
Internal problem ID [1727]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2, linear equations with constant coefficients. Page 138
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

t2y// _ ty' _ 2y =0

With initial conditions

[y(1) =0,4'(1) =1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 25

-

Ldsolve([t’"Z*diff(y(t),t$2)-t*diff(y(t),t)—2*y(t)=0,y(1) =0, D(y) () = 1],y(t}, singsol=all)

o — V3 t(t‘/z - t—\/§>

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 36

-

.
LDSolve [{t~2*xy' ' [t]-t*y' [t]-2*y[t]==0,{y[1]==0,y"' [1]==1}},y[t],¢t, IncludeSinguljarSolutions ->

1-v3(42v3 _
y(t)_)t (;\/g 1)
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8.1 problem Example 2
Internal problem ID [1728]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: Example 2.

ODE order: 2.

ODE degree: 1.

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

y'+2y +4y=0

With initial conditions

[¥(0) = 1,4/(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+4*y(t)=0,y(0) =1, D(y)(0) = 11,y(t), gﬁngsol=a11)

_ e7*(2v/3 sin (V/3t) + 3cos (v/31))

y(t) 3

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 40

LDSolve [{y'' [t]+2*y' [t]1+4*y[t]==0,{y[0]==1,y' [0]==1}},y([t],t, IncludeSingularSojLutions -> True

y(t) — %e_t (2\/§Sin <\/§t> + 3 cos (\/gt))
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8.2 problem 1
Internal problem ID [1729]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y'+y +y=0

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

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

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 42

LDSolve [y'' [t]+y' [t1+y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

y(t) — e7? <02 cos (@) + ¢ sin (@))
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8.3 problem 2
Internal problem ID [1730]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

2" +3y +4y =0

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

e

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

y(t) = e 1 (cl sin <@) ~+ co cos <@>)

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 42

~—

LDSolve [2xy' ' [t]1+3*y' [t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) — e 34 <cz Ccos (@) + ¢; sin (@))
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8.4 problem 3
Internal problem ID [1731]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y'+2y +3y=0

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

e

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

~—

yt)=e" (cl sin (t\/§> + ¢y cos <t\/§>)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 34

s

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

~—

yt) = e (cz cos (\/§t> + ¢ sin (\/§t>>
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8.5 problem 4
Internal problem ID [1732]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

4y//_y/_|_y=0

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

e

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

~—

y(t) = es (cl sin (@) + ¢y cos (@))

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 42

LDSolve [4xy' ' [t]-y' [t]1+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) —y et/8 <02 CcoS (@) + ¢; sin (@))
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8.6 problem 5
Internal problem ID [1733]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

yll+yl+2y=0

With initial conditions

[¥(0) = 1,4/(0) = 2]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 32

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

e 2 sin ( ¥t cos (¥t
A CLLICIRETC)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 48

LDSolve [{2xy' ' [t]+3*y' [t]+4*y[t]==0,{y[0]==1,y' [0]==2}},y[t],t, IncludeSingular?olutions -> Tx

y(t) — %6_375/4 (11\/ﬁsin (@) + 23 cos <@>)
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8.7 problem 6
Internal problem ID [1734]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y'+2y +5y=0

With initial conditions

[¥(0) = 0,4/(0) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=0,y(0) = 0, D(y)(0) = 21,y(t), gﬁngsol=a11)

y(t) = e "sin (2t)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 15

-

LDSolve [{y'' [t]1+2*y' [t]1+5*y[t]1==0,{y[0]==0,y' [0]==2}},y[t],¢t, IncludeSingularSojLutions -> True

y(t) — e "sin(2t)
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8.8 problem 8
Internal problem ID [1735]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

2y —y' +3y=0

With initial conditions

[y(1) =1,4/(1) = 1]

v/ Solution by Maple
Time used: 0.39 (sec). Leaf size: 79

Ldsolve([2*diff(y(t),t$2)—diff(y(t),t)+3*y(t)=0,y(1) =1, D(y) (1) = 1],y(®), sjingsol=all)

y(t) =
e~iti (3 sin (@) V23 cos (@) — 3v/23 cos (@) sin (@) — 23sin <@) sin (@) — 23 co¢
23

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 54

-

.
LDSolve [{2*y' ' [t]-y' [t]1+3*y[t]1==0,{y[1]==1,y' [1]==1}},y[t],t, IncludeSingularSojlutions -> True

y(t) — %et‘f (3\/2_3$in Gx/ﬁ(t — 1)) + 23 cos (}lx/ﬁ(t - 1)))
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8.9 problem 9
Internal problem ID [1736]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

3y —2y +4y=0

With initial conditions

[v(2) = 1,¢'(2) = —1]

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 79

Ldsolve([B*diff(y(t),t$2)—2*diff(y(t),t)+4*y(t)=0,y(2) =1, D(yY(2) = —1],y(t)J, singsol=all)

y(t)
e~3t5 <4Sin (%ﬁ) cos (@) V11 — 4 cos (%ﬁ) sin (@) V11 + 11sin (@) sin (@) + 11 cos
11

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 54

-

N
LDSolve [{3*y' ' [t]-2xy' [t]1+4*xy[t]==0,{y[2]==1,y' [2]==-1}},y[t],t,IncludeSingularSolutions -> T

y(t) — %63 (11 cos (%\/ﬁ(t - 2)) — 44/11sin Gx/ﬁ(t - 2)))
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8.10 problem 18
Internal problem ID [1737]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

t2yll+tyl+y=0

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

e

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

~—

y(t) = c1sin (In (¢)) + c2 cos (In (2))

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 18

-

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

y(t) — c1 cos(log(t)) + co sin(log(t))
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8.11 problem 19
Internal problem ID [1738]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.1, Complex roots. Page 141

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

t2y" +2ty’ +2y =0

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

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

¢; sin <—‘ﬁ ;“’”) + ¢ COS (—ﬁ ;“(t))

y(t) = i

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 42

LDSolve [t™2*y' ' [t]+2*t*xy' [t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> Truej]

o(6) C COS (%ﬁlog(t))j/—icl sin (3+/7log(t))
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9 Section 2.2.2, Equal roots, reduction of order.

Page 147

9.1 problem 1
9.2 problem 2
9.3 problem 3
9.4 problem 4
9.5 problem 6
9.6 problem 7
9.7 problem 10
9.8 problem 11
9.9 problem 12
9.10 problem 13
9.11 problem 14
9.12 problem 15
9.13 problem 16
9.14 problem 19
9.15 problem 20
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9.1 problem 1
Internal problem ID [1739]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y' —6y +9y=0

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

e

Ldsolve(diff(y(t),t$2)—6*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)

~—

y(t) = e¥(cat + 1)

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

LDSolve [y'' [t]1-6xy' [t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) — e3t(czt +c1)
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9.2 problem 2
Internal problem ID [1740]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

4" — 12y + 9y =0

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

e

Ldsolve(4*diff(y(t),t$2)—12*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)

~—

3t
2

y(t) =e2 (cat + 1)

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

e

LDSolve [4xy' ' [t]-12*y' [t]1+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = €% (cat + 1)
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9.3 problem 3
Internal problem ID [1741]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

9" +6y +y=0

With initial conditions

[¥(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 14

Ldsolve([g*diff(y(t),t$2)+6*diff(y(t),t)+y(t)=0,y(0) =1, D(y)(0) = 0],y(t), gﬁngsol=a11)

e 3(t+3)
3

Wl

y(t) =

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 19

LDSolve [{9*y' ' [t1+6xy' [t]+y[t]==0,{y[0]==1,y' [0]==0}},y[t],t, IncludeSingularSojlutions -> True

1
y(t) — ge_t/?’(t +3)
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9.4 problem 4
Internal problem ID [1742]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

' — 4y +y=0

With initial conditions

[¥(0) = 0,4/(0) = 3]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 11

Ldsolve([4*diff(y(t),t$2)—4*diff(y(t),t)+y(t)=0,y(0) = 0, D(y)(0) = 3],y(t), gﬁngsol=a11)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 15

‘DSolve[{4*y"[t]—4*y'[t]+y[t]==0,{y[0]==0,y'[O]==3}},y[t],t,IncludeSingulaqu}utions -> True

y(t) — 3e%t

110



9.5 problem 6
Internal problem ID [1743]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

yll+2y/+y=0

With initial conditions

[v(2) = 1,¢'(2) = —1]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 11

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

y(t) =

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 12

s

LDSolve [{y'' [t1+2*y' [t]1+y[t]==0,{y[2]==1,y' [2]==-1}},y[t],t, IncludeSingularSol}.ltions -> Truel

y(t) — e
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9.6 problem 7
Internal problem ID [1744]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

99" — 12y +4y =0

With initial conditions

[y() = 0,y () = 2]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 19

Ldsolve([g*diff(y(t),t$2)—12*diff(y(t),t)+4*y(t)=0,y(Pi) = 0, D(y) (Pi) = 2],y(j:), singsol=all

y(t) = —2e 3% (1 — ¢)

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

LDSolve [{9*y' ' [t]1-12*y' [t]+4*y[t]==0,{y[Pi]l==0,y"' [Pi]==2}},y[t],t, IncludeSingujLarSolut ions ->

y(t) = e 372t — 21r)
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9.7 problem 10
Internal problem ID [1745]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

?2+2t—1 2+2t—1

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

{dsolve(diff(y(t),t$2)-2*(t+1)/(t“2+2*t-1)*diff(y(t),t)+2/(t“2+2*t-1)*y(t)=0,j}t), singsol=al

y(t) = cot® + et +c1 + ¢

v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 64

DSolvely'' [t]-2%(t+1)/(t72+2xt-1)*y' [t]+2/(t72+2xt-1)*y[t]==0,y[t],t, IncludeS#ngularSolution

N\

VE+2t—1(c(t? —2(vV2-1)t —2v2+3) + 2t + 1))
V=2 —2t+1

y(t) —
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9.8 problem 11
Internal problem ID [1746]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y'— 4ty + (4> —2)y=0

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

-

Ldsolve (Aiff (y(t) ,t$2) -4*t*diff (y(t),t)+(4*%t~2-2)*y(t)=0,y(t), singsol=all) J

y(t) = e (cat + 1)

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

LDSolve [y'' [t]-4xtxy' [t]+(4*t~2-2)*y[t]==0,y[t],t,IncludeSingularSolutions -> jl'rue]

y(t) — et (cot + 1)
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9.9 problem 12
Internal problem ID [1747]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(- +1)y" — 2ty +2y =0

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

-

Ldsolve ((1-t~2)*diff (y(t) ,t$2) -2*t*diff (y(t) ,t)+2*y(t)=0,y(t), singsol=all) J

czln(t-i—l)t_l_czln(t—l)t

y(t) = — 5 5

+cit+co

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 33

‘ DSolve [(1-t~2)*y'' [t]-2xtxy' [t]+2xy[t]==0,y[t],t,IncludeSingularSolutions -> True]

y() = ert — %cz(t log(1 — #) — tlog(t + 1) +2)
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9.10 problem 13
Internal problem ID [1748]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

(P +1)y" -2ty +2y=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 16

-

Ldsolve ((1+t~2)*diff (y(t) ,t$2) -2*t*diff (y(t) ,t)+2*y(t)=0,y(t), singsol=all) J

y(t) = cot® + 1t — ¢y

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 21

LDSolve [(1+t72) *y' ' [t] -2%t*y' [t]+2*y[t]==0,y[t],t,IncludeSingularSolutions -> jl‘rue]

y(t) = cot — ¢y (t —1)?
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9.11 problem 14
Internal problem ID [1749]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(- +1)y" — 2ty +6y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

-

Ldsolve ((1-t~2)*diff (y(t) ,t$2) -2*t*diff (y(t) ,t)+6*y(t)=0,y(t), singsol=all) J

(3t — ) In(t —1) N (=3t + 1) ceIn (¢ + 1)

9 B — 301t2 + 362t +c

y(t) =

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 55

LDSolve [(1-t~2) *y' ' [t]-2xtxy' [t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> jl‘rue]

y(t) — %cl (3> —1) — }1(;2((37:2 — 1) log(1 —¢) + (1 — 3t*) log(t + 1) + 6¢)
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9.12 problem 15
Internal problem ID [1750]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

1+2t)y" —4(t+1)y +4y=0

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

Ldsolve((2*t+1)*diff (y(£),£$2) -4 (t+1) *diff (y(t) ,t) +4*y (£)=0,y(t), singsol=all})

y(t) = 0262t + Clt +c

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 23

‘ DSolve [(2*t+1)*y' ' [t]-4*(t+1)*y' [t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) = cre® — ot + 1)
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9.13 problem 16
Internal problem ID [1751]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

1
2y +ty + <t2 - 71) y=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 17

Ldsolve(t’?*diff (y(£),t$2) +t*diff (y(t) ,t)+(t"2-1/4) *xy(t)=0,y(t), singsol=all) J

_cysin(t) + ¢y cos (t)

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 39

e

LDSolve [t~2*y' ' [t]+t*xy' [t]+(t"2-1/4)*y[t]==0,y[t],t,IncludeSingularSolutions -j} True]

e~ %(2c; — icye?®)

y(t) — Wi
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9.14 problem 19
Internal problem ID [1752]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2y +3ty +y=0

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

e

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

~—

_ Co In (t) + C1

y(t) ,

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 17

LDSolve [t~2xy' ' [t]1+3*t*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

colog(t) + 1
t

y(t) —
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9.15 problem 20
Internal problem ID [1753]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.2.2, Equal roots, reduction of order. Page 147
Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

t2y"—ty’+y=0

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

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

y(t) =t(celn (t) + 1)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 15

e

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

y(t) — t(colog(t) + c1)
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10.1 problem 1
Internal problem ID [1754]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y" +y = sec(t)

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

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

y(t) = —In(sec(t)) cos (t) + cos (t) c1 + sin (t) (c2 + t)

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

kDSolve [y'' [t]+y[t]==Sec[t],y[t],t,IncludeSingularSolutions -> True]

y(t) = (t + c2) sin(t) + cos(t)(log(cos(t)) + c1)
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10.2 problem 2
Internal problem ID [1755]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

yll _ 4yl + 4y — e2tt

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

e

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

~—

1
y(t) = e* (c2 + et + gt3)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 27

LDSolve [y'' [t]-4*y' [t]+4*y[t]==t*Exp[2*t],y[t],t,IncludeSingularSolutions -> Tj(:ue]

1
y(t) — gem (£ + 6cat + 61 )
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10.3 problem 3
Internal problem ID [1756]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

20" =3y +y=(+1)¢€

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

[dsolve (2%diff (y(t) ,t$2)-3*diff (y(t),t)+y(t)=(t"2+1) *exp(t),y(t), singsol=all)}

et (t* — 6t + 6¢1 + 27t — 54)
3

y(t) = CQe% +

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 39

LDSolve [2xy' ' [t]-3*y' [t]1+y[t]l==(t"2+1)*Exp[t],y[t],t,IncludeSingularSolutions j—> True]

3

t
y(t) — € (5 — 22 + 9t — 18 + 02) + ¢pet/?
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10.4 problem 4
Internal problem ID [1757]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=e¥t+1

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

[dsolve (diff (y(t),t$2)-3*diff (y(t),t)+2*xy(t)=t*exp(3*t)+1,y(t), singsol=all) \J

2t — 3) e 1
y(t) = @t=3e + c1e* + e’ + =
4 2

v/ Solution by Mathematica

Time used: 0.105 (sec). Leaf size: 37

‘ DSolvel[y'' [t]-3*y' [t]+2xy[t]==t*Exp[3*t]+1,y[t],t,IncludeSingularSolutions -> ‘ True]

1 1
y(t) — Ze3t(2t —3) + cret + coe® + )
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10.5 problem 5

Internal problem ID [1758]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

3y" + 4y +y = e "sin (¢)

With initial conditions

[y(0) = 1,4'(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

Ldsolve([3*diff(y(t),t$2)+4*diff(y(t),t)+y(t)=sin(t)*exp(-t),y(O) =1, D(y) (0)J= 01,y(t), sir

t

_24e7s  (—13 —3sin(t) +2cos(t))e”’
e T 13

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 33

‘ DSolve [{3xy'' [t]+4*y' [t]+y[t]==Sin[t]*Exp[-t],{y[0]==1,y' [0]==0}},y([t],t, Incl#deSingularSolu

1
y(t) — 1—3€_t (246%/3 — 3sin(t) + 2cos(t) — 13)
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10.6 problem 6
Internal problem ID [1759]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y// +4y/ t 4y = tge—Zt

With initial conditions

[y(0) = 0,4(0) = 0]

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

‘dsolve([diff(y(t),t$2)+4*diff(y(t),t)+4*y(t)=t“(5/2)*exp(—2*t),y(O) =0, D(y) FO) = 0],y(¢),

At3e~2
t) =
y(t) 63

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19

LDSolve [{y'' [t]+4*y' [t]+4*y[t]==t"(5/2)*Exp[-2*t],{y[0]1==0,y' [0]==0}},y[t],t, IfxcludeSingularS

4
¢ 2 em249/2
y(t) — 53¢
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10.7 problem 7
Internal problem ID [1760)]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

v =3y +2y=vt+1

With initial conditions

[y(0) = 0,4'(0) = 0]

v Solution by Maple
Time used: 0.188 (sec). Leaf size: 84

-

Ldsolve([diff(y(t),t$2)—3*diff(y(t),t)+2*y(t)=sqrt(1+t),y(O) = 0, D(y)(0) = O]}y(t), singsol=

y(t)z_\/ieﬂ\/gerf(x/i) +e;+ V27 erf (V2VEFT) %

8
yref (Vi+1) et i+l  ef(DetyT

- 2 Tttt ©

v/ Solution by Mathematica
Time used: 0.508 (sec). Leaf size: 116

'DSolve[{y''[t]-3+y' [t]+2+y[t]==Sqrt[1+t],{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularSolutions

y(t) — é<—4\/7_ret+1erf<\/t+—1> + \/27r62t+2erf<\/§\/t+—l) - \/ﬂerf<\/§> e2t+2
+ 4y/merf(1)et! — 8e' + 4e* + 4/t + 1>
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10.8 problem 8
Internal problem ID [1761]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' —y=f(t)

With initial conditions

[y(0) = 0,4'(0) = 0]

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 39

-

Ldsolve([diff(y(t),t$2)—y(t)=f(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all) J

y(t) = (f(: e_—ﬂf(_zzl) d_z]) et B <f(f e_z1f(_;1) d_z]) ot

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 103

‘ DSolve[{y'' [t]1-y[t]==f[t],{y[0]==0,y' [0]1==0}},y[t],t, IncludeSingularSolutions‘ -> True]

y(t) = et (—ezt /1 %e‘K[I] FR])AK]L] + € /1 t %e‘Km FRTAK] + /1 t

~5e KK - [ -3 (K 2)aK(2)
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10.9 problem 11
Internal problem ID [1762]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

t2
' + L = feos(t)

4
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 81
Ldsolve (diff (y(t),t$2)+(1/4*t~2) *y(t)=f*cos(t),y(t), singsol=all) J
y(t)
Vit (f7r (f V't Bessel] <L—i, %) cos (t) dt> BesselY (i, %) — fr <f /t BesselY (%, %) cos (t) dt> BesselJ

- 4

v/ Solution by Mathematica
Time used: 29.274 (sec). Leaf size: 250

LDSolve [y'' [t1+(1/4*t~2)*y[t]==f*Cos[t],y[t],t,IncludeSingularSolutions -> True]

t
y(t) — ParabolicCylinderD (—%, \4/—1t> ( /
1

if cos(K[1]) Parab
(—1)3/4 ParabolicCylinderD (—1, (—1)3/4K[1]) ParabolicCylinderD (3, v/—1K[1]) + ParabolicCylir
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10.10 problem 12

Internal problem ID [1763]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.4, The method of variation of parameters. Page 154
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2ty 2y
"o =t2 1
Pyl 41 0T

Y

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

\dsolve(diff(y(t),t$2)-2*t/(1+t“2)*diff(y(t),t)+2/(1+t*2)*y(t)=1+t“2,y(t), singsol=a11)

1 1
y(t) = et + 1t — ¢ + = + -t
2 6
v/ Solution by Mathematica

Time used: 0.047 (sec). Leaf size: 33

-

N
LDSolve [y'' [t]-2%t/(1+t72) *y' [t]1+2/(1+t72) *y [t]==1+t"2,y[t] ,t,IncludeSingularSjalutions -> Tru

1
y(t) — 5(t2 +3) t* + cot — c1 (¢ — 9)?
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11.1 problem 13
Internal problem ID [1764]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.6, Mechanical Vibrations. Page 171

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

my” + ey’ + ky = Fy cos (wt)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 126

Ldsolve (m*diff (y(t),t$2) +cxdiff (y(t) ,t)+k*y(t)=F__O*cos(omegax*t) ,y(t), singsolj=a11)

y(t)
(—c+v/eZ—akm)t (c+VeZ—akm)t
Fo(—mw? + k) cos (wt) + Fysin (wt) cw + (e om cote om cl) (m2w? + w? — 2km

m2wt + c2w? — 2kmw? + k2

v/ Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 112

LDSolve [m*y' ' [t]+cxy' [t]+kxy[t]==F0*Cos [\ [Omegal*t],y[t],t, IncludeSingularSoluj:ions -> Truel

1 —_— 2 02— m-+cC C2— m—c
y(t) — FO(cw sin(tw) + (k — mw?) cos(tw)) n 016_f(v ik +<) —|—c2et(v —_ )

c2w? + k2 — 2kmw? + m2wt
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12.1 problem 1
Internal problem ID [1765]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

y'+ty +y=0

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

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

‘0rder:=6;
dsolve(diff (y(t),t$2)+t*diff (y(t),t)+y(t)=0,y(t) ,type="'series',t=0);

N

y(t) = (1 — %tz + ét‘l) y(0) + (t — étf” + %ﬁ) D(y) (0) + O(t%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

LAsymptoticDSolveValue y'' [t1+t*y' [t]1+y[t]==0,y[t],{t,0,5}]

3 ¢
R - +1
y(t)—>02(15 3+t>+01<8 2+ )
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12.2 problem 2
Internal problem ID [1766]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y”—yt=0

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

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

p
‘0rder:=6;
Ldsolve(diff(y(t),t$2)—t*y(t)=0,y(t),type='series',t=0);

y(t) = (1 + ?) y(0) + (t + %t“) D(y) (0) + O(t%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

-

LAsymptoticDSolveValue [y'' [t]-t*y[t]==0,y[t],{t,0,5}]

-/

t t3
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12.3 problem 3
Internal problem ID [1767]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(+2)y" —ty —3y=0

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

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

‘Order:=6; ‘
dsolve((2+t‘2)*diff(y(t),t$2)—t*diff(y(t),t)—3*y(t)=0,y(t),type='series',t=0)#

J

N

y(t) = (1 + th + 3—?’2154) y(0) + (%t:” + t) D(y) (0) + O(t%)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

LAsymptoticDSolveValue [(2+t~2)*y"' ' [t]-t*y' [t]-3*y[t]==0,y[t],{t,0,5}]

3 3t 3t2
-~ bl ad |
y(t)—>02(3+t>+01<32+ 1 + )
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12.4 problem 4

Internal problem ID [1768]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y// —yt3 =0

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

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

§
‘0rder:=6;
Ldsolve(diff(y(t),t$2)—t‘3*y(t)=0,y(t),type='series',t=0);

) = (1+ 55 ) v0) +1D6) 0+ O(¢")

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20

LAsymptoticDSolveValue [y'' [t]1-t~3*y[t]==0,y[t],{t,0,5}]

t5
— +1
y(t)—)61(20+ ) + cot
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12.5 problem 5
Internal problem ID [1769]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

t(—t+2)y" —6(—1+t)y —4y=0

With initial conditions
[y(1) =1,4/(1) = 0]

With the expansion point for the power series method at ¢t = 1.

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

(Order:=6; \‘
‘dsolve([t*(2—t)*diff(y(t),t$2)—6*(t—1)*diff(y(t),t)—4*y(t)=0,y(1) =1, D(y)(l? = 0],y(t),tyr

y(t) =1+2(t -1 +3¢t-1)*"+0((t-1)%

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

‘ AsymptoticDSolveValue [{t*(2-t)*y'' [t]1-6*(t-1)*y' [t]-4xy[t]==0,{y[1]1==1,y' [1] =%0}} ,y[el,{¢t,1,

y(t) > 3(t—1)*+2(t—1)*+1
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12.6 problem 6
Internal problem ID [1770]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y”+yt2 =0

With initial conditions
[y(0) = 2,4/(0) = —1]

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

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

(0rder:=6; \‘
Ldsolve([diff (y(t),t$2)+t~2xy(t)=0,y(0) = 2, D(y) (0) = -1],y(t),type='series' ,j:=0);

1 1
Y S S 6
y(t) ¢ 6t-+20t—k0(t)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22

LAsymptoticDSolveValue [{y'' [t]+t"2xy[t]==0,{y[0]==2,y"' [0]==-1}},y[t],{t,0,5}] J

5 4

ot
)= — — — —t+2
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12.7 problem 7
Internal problem ID [1771]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y// —yt3 =0

With initial conditions
[y(0) = 0,7/(0) = —2]

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

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

(0rder:=6; \‘
Ldsolve([diff (y(t),t$2)-t"3*y(t)=0,y(0) = 0, D(y) (0) = -2],y(t),type='series' ,j:=0);

y(t) = (—2)t+ 0 (*°)

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

‘ AsymptoticDSolveValue [{y'' [t]-t"3*y[t]==0,{y[0]==0,y' [0]==-2}},y([t],{t,0,5}]

y(t) —> —2t
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12.8 problem 8
Internal problem ID [1772]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

'+ (B +2t+1)y — (4t+4)y=0

With initial conditions

With the expansion point for the power series method at ¢t = —1.

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

‘KOrder:=6; \‘
‘dsolve([di:ff(y(t),t$2)+(t“2+2*t+1)*diff(y(t),t)—(4+4*t)*y(t)=0,y(-1) =0, D(y? (-1) = 11,y()

Mﬂ=4h+n+i@+1f+o(@+nﬂ

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15

-

LAsymptoticDSolveValue [{y'' [t]1+(t"2+2%t+1) *y' [t]-(4+4xt)*xy[t]==0,{y[-1]==0,y" [}1] ==1}},y[t],{

1
yay+1a+1f+t+1
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12.9 problem 9
Internal problem ID [1773]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y' =2ty + Xy =0

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

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

‘0rder:=6;
dsolve(diff (y(t),t$2)-2xt*diff (y(t),t)+lambdaxy(t)=0,y(t) ,type='series',t=0);

N

J

y(t) = (1 - /\2t2 LA ;44) t4) y(0)

+ <t _ 0 _62) £,0=2 5;5 ) t5> D(y) (0) + O(t%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80

-

LAsymptoticDSolveValue [y'' [t]-2%t*y' [t]+\ [Lambda]*y [t]==0,y[t],{t,0,5}]

-/

y 2\720 " 15 710 6 3 !
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12.10 problem 10
Internal problem ID [1774]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(- +1)y" -2ty + a(a+1)y=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 101

‘0rder:=6; ‘
dsolve((l—t‘Q)*diff(y(t),t$2)—2*t*diff(y(t),t)+a1pha*(alpha+1)*y(t)=0,y(t),ty#e='series',t=0

N

a(l+a)t?  ala®+2a% —5a —6)t!
i) = (1- 20A O sl ieZOn) )
21 0 9)43 4 3 _ 12,2 _ 5
+(t_(a +Oé 2)t +(a + 2a 13{0;() 14a+24)t)D(y)(0)+O(t6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127

LAsymptoticDSolveValue [(1-t~2)*y' ' [t]-2*t*y' [t]+\[Alphal*(\[Alphal+1)*y[t]==0, }r t]l,{t,0,5}]

R RIS S 2 s_ L o s, 1 3
y(t)—)cz(ﬁo( o’ —a)t 120( o’—a) (a’+a)t 10(Oz+oz)t+5 6(a+a)t

+ﬁ+t +a l(a2+a)2t4—1(a2+a)t4—1(a2+a)t2+1
3 24 4 2
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12.11 problem 11
Internal problem ID [1775]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(-2 +1)y" —ty' + o’y =0

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

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

‘Order:=6;
dsolve ((1-t~2)*diff (y(t),t$2)-t*diff (y(t),t)+alpha~2*y(t)=0,y(t),type='series

o(t) = <1_a2t +oz (a2;4)t )y(O)

N (t_ (a®—1)83 N (a* — 1002 + 9) t°

',t=0);

N

- %) D) @+ 0

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 88

LAsymptoticDSolveValue [(1-t~2)*y' ' [t]-t*y' [t]1+\[Alphal ~2%y[t]1==0,y[t],{t,0, 5}]J

() = at? a2t5+3t5 a2t3+t3+t te ottt oPtt a2t2+ )
y 2\120 " 12 T40 6 " 6 "\ 24 " 6 2
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12.12 problem 12(a)
Internal problem ID [1776]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 12(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

yll + y/t3 + 3yt2 — 0

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

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

‘0rder:=6; ‘
|dsolve(diff (y(t),t$2)+t 3+diff (y(t),t)+3+t 24y (£)=0,y(t) ,type="'series',t=0);

w0 = (1-5) 50 + (¢~ 1) Do) © + 0(¢")

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

-

LAsymptoticDSolveValue [y'' [t1+t~3*y' [t]+3*xt~2*y[t]==0,y[t],{t,0,5}]

y(t)—)@(t—?) +c1(1—§)

-/
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12.13 problem 12(b)
Internal problem ID [1777]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 12(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

yll + y/t3 + 3yt2 — 0

With initial conditions
[y(0) = 0,%'(0) = 0]

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

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

Order:=6; ‘
‘dsolve([diff(y(t),t$2)+t‘3*diff(y(t),t)+3*t‘2*y(t)=0,y(0) = 0, D(y)(0) = O],ykt),type='serie

N J

y(t) =0

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 4

‘ AsymptoticDSolveValue [{y'' [t]+t~3xy' [t]+3*t~2xy[t]==0,{y[0]==0,y' [0]==0}},y [tl] ,{t,0,5}]

y(t) =0
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12.14 problem 13

Internal problem ID [1778]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(I-t)y"+ty'+y=0

With initial conditions
[y(0) = 1,%/(0) = 0]

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

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

(Order:=6; W
‘dsolve([(l—t)*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(0) =1, D(y () = 0],y(t?,type='series'

1, 1 1 7
— 12ty tay s 6
y(t) =1—5t° — ot* 4 bt + oot + O (t°

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33

LAsymptoticDSolveValue [{(1-t)*y' ' [t]+txy' [t1+y[t]==0,{y[0]==1,y' [0]1==0}},y[t] ,j[t,0,5}]

(t)—>7—t5+ﬁ—ﬁ—ﬁ+1
y 120 24 6 2
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12.15 problem 14

Internal problem ID [1779]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y//+y/+yt:0

With initial conditions
[y(0) = —1,4/(0) = 2

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘Order:=6; ‘
dsolve ([diff (y(t),t$2)+diff (y(t),t)+t*y(t)=0,y(0) = -1, D(y) (0) = 2] ,y(t),typ#='serieS',t=0)

N\

1 7 13
=142t -2+ t3— —t* 4+ —¢° 6
y(®) + 5t~ g5t gt TO )

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

e

kAsymptoticDSolveValue H{y' ' [t]+y' [t]+t*y[t]==0,{y[0]==-1,y"' [0]==2}},y[t],{t,0 ,\%3}]

13655 Tt 2,
-+ - 2t — 1
y(t)—>120 5g Tt T2
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12.16 problem 15
Internal problem ID [1780)]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

yll+ty/+yet=0

With initial conditions
[y(0) = 1,%/(0) = 0]

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

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

‘0rder:=6; ‘
dsolve([diff (y(t),t$2)+t*diff (y(t),t)+exp(t)*y(t)=0,y(0) = 1, D(y) (0) = O],y(#),type='series

N\

1 1 1 1
H=1—t?— 34+ 4 ¢ t6
u(®) 2t 6t Tt TO)
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 33

e

kAsymptoticDSolveValue [{y'' [t]+t*y' [t]1+Exp[t]1*y[t]1==0,{y[0]==1,y' [0]1==0}},y [t]\J, {t,0,5}]
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12.17 problem 16
Internal problem ID [1781]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

yll+yl+yet=0

With initial conditions
[y(0) = 0,7/(0) = —1]

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

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

‘0rder:=6; ‘
dsolve([diff (y(t),t$2)+diff (y(t),t)+exp(t)*y(t)=0,y(0) = 0, D(y)(0) = —1],y(t?,type='series'

J

N\

1 1 1
)= —t+ -2+ —t* — —¢° 6
y(®) 5t g5t~ gt TO )

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

e

kAsymptoticDSolveValue {y'' [t1+y' [t]1+Exp[t]*y[t]==0,{y[0]==0,y' [0]==-1}},y[t] ,\J(t ,0,5}]

1o ¢t
120 ' 24 ' 2
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12.18 problem 17
Internal problem ID [1782]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8, Series solutions. Page 195

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

yll+y/+e—t,y=0

With initial conditions
[y(0) = 3,%/(0) = 5]

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘0rder:=6; ‘
dsolve([diff (y(t),t$2)+diff (y(t),t)+exp(-t)*y(t)=0,y(0) = 3, D(y)(0) = 5],y(t?,type='series'

J

N\

1
y(t) 3Bt — 4 £ 4 oph —7t5+O(t6)
8 40
v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 30

e

kAsymptoticDSolveValue [{y'' [t]+y' [t]+Exp[-t]*y[t]==0,{y[0]==3,y' [0]==5}},y[t] ,\J(t ,0,5}]

17¢5 3t
y(t) — —4—0+?+t3—4t2+5t+3
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13 Section 2.8.1, Singular points, Euler equations.

Page 201
13.1 problem Example 2 . . . . . . . . ... L 155
13.2 problem 1 . . . . . . .. 156
13.3 problem 2 . . . . .. 157
134 problem 3 . . . . . ... 158
13.5 problem 4 . . . . . . 159
13.6 problem 5 . . . . . .. 160
13.7 problem 6 . . . . . ... 161l
13.8 problem 7 . . . . . ... 162
13.9 problem 9 . . . . . .. 163
13.10problem 10 . . . . . . . . L 164
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13.1 problem Example 2
Internal problem ID [1783]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: Example 2.

ODE order: 2.

ODE degree: 1.

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

t2y" — 5ty +9y =0

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

Ldsolve(t’?*diff (y(t),t$2) -5xt*diff (y (t) ,t)+9*y(t)=0,y(t), singsol=all) J

y(t) = t*(caIn (t) + c1)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 18

‘ DSolve [t~2xy' ' [t]-b*t*y' [t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> Truej]

y(t) = t3(3cy log(t) + c1)
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13.2 problem 1
Internal problem ID [1784]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

t2y" + 5ty —5y =0

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

Ldsolve(t’?*diff (y(t),t$2) +5xt*diff (y (t) ,t)-5*y(t)=0,y(t), singsol=all) J
62t6 +c
y(t) = 2

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

LDSolve [t~2xy' ' [t]+5*t*y' [t]-5*y[t]==0,y[t],t,IncludeSingularSolutions -> True}]

C
y(t) = t—; + et
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13.3 problem 2
Internal problem ID [1785]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2t%y" + 3ty —y =0

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

e

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

~—

3
62t2 +c

y(t) = —

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

e B
LDSolve [2xt~2xy' ' [t]+3*t*xy' [t]-y[t]==0,y[t],t,IncludeSingularSolutions -> True)j]

Czt3/2 +c

y(t) — ;
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13.4 problem 3
Internal problem ID [1786]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

(=14+t)°y" —2(-1+t)y +2y=0

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

N

dsolve ((t-1)"2xdiff (y(t),t$2)-2x(t-1)*diff (y(t),t)+2*y(t)=0,y(t), singsol=a11?

J

-

N

yt) =t —1)(ca(t —1) +c2)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 18

‘ DSolve [(t-1)"2*y'' [t]-2x(t-1)*y' [t]+2*y[t]==0,y[t],t, IncludeSingularSolutionsJ -> Truel

y(t) > t—1)(c2(t — 1)+ 1)
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13.5 problem 4
Internal problem ID [1787]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2y +3ty +y=0

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

e

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

~—

_ Co In (t) + C1

y(t) ,

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

LDSolve [t~2xy' ' [t]1+3*t*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

colog(t) + 1
y(t) » ————
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13.6 problem 5
Internal problem ID [1788]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

t2y"—ty’+y=0

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

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

y(t) =t(celn (t) + 1)

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

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

y(t) — t(colog(t) + c1)
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13.7 problem 6
Internal problem ID [1789]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

(t—2>2y" +5(t—2)y +4y =0

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

N

dsolve ((t-2) "2xdiff (y(t),t$2)+5x(t-2) *diff (y(t),t)+4*y(t)=0,y(t), singsol=a11?

J

-

N

_ca+cehn(t-2)
(-2

y(t)

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

‘DSolve[(t—2) “2xy ' ' [t]1+5% (t-2)*y' [t]+4xy[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) . 202 lO(gt(t_—2)22) +c
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13.8 problem 7
Internal problem ID [1790]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 7.

ODE order: 2.

ODE degree: 1.

(4

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

t2yll+tyl+y=0

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

e

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

~—

y(t) = c1sin (In (¢)) + c2 cos (In (2))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18

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

y(t) — c1 cos(log(t)) + co sin(log(t))
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13.9 problem 9
Internal problem ID [1791]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

2y —ty +2y=0

With initial conditions

[y(1) =0,4'(1) =1]

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

-

Ldsolve([t’"Z*diff(y(t),t$2)-t*diff(y(t),t)+2*y(t)=0,y(1) =0, D(y) () = 1],y(t}, singsol=all)

y(t) =sin(In (¢)) ¢

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 10

LDSOlve [{t~2*y' ' [t]-t*y' [t]+2xy[t]==0,{y[1]==0,y' [1]==1}},y([t],t, IncludeSingulﬂarSolutions ->

y(t) — tsin(log(t))

163



13.10 problem 10
Internal problem ID [1792]

Book: Differential equations and their applications, 3rd ed., M. Braun
Section: Section 2.8.1, Singular points, Euler equations. Page 201
Problem number: 10.

ODE order: 2.

ODE degree: 1.

(4

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

2y — 3ty +4y =0

With initial conditions

[y(1) = 1,4/(1) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 14

Ldsolve([t‘Z*diff(y(t),t$2)—3*t*diff(y(t),t)+4*y(t)=0,y(1) =1, D(y)) = OJ,yft), singsol=al

y(t) = (1 — 2In (1))

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 15

e

LDSolve [{t72*y"' ' [t]-3*t*xy' [t]+4xy[t]==0,{y[1]==1,y"' [1]1==0}},y[t],t, IncludeSingﬁ.llarSolutions -

y(t) — t*(1 - 2log(t))
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14.1 problem 1
Internal problem ID [1793]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

tt—2)>y" +ty +y=0

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 60

‘Order:=6; ‘
‘dsolve(t*(t-2)”2*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t),type='series',t=0)#

5 13 199 1123
H=ct|1—-t— —t>— 3 — t— 4+ 0 (18
y(t) = < 4 96 1152 92160 5529600 +0(t")

1 1 5 13 199
In(t) | —=t+ —t2+ —+¢3 tt o t6
+c2<n()( 4 +16 +384 +4608 +368640 +0( ))

1, 1, 5 . 79 , 6227 .
+ (1 117 8" * 300" T 13821’ T erisaoe’ T O )

v Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 87

‘ AsymptoticDSolveValue [t*(t-2) ~2*y'' [t]+t*y' [t]+y[t]==0,y[t],{t,0,5}]

(13t + 60t + 288t — 1152) log(t) N 98t* + 285t% + 432t? — 6912t + 6912)

£)
y(t) cl( 4608 6912
_loor 13t 58 ¢,
2\ 92160 1152 96 4
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14.2 problem 2
Internal problem ID [1794]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

tt—2)>y" +ty +y=0

With the expansion point for the power series method at ¢ = 2.

X Solution by Maple

e

B

Order:=6;
‘dsolve(t*(t—2)‘2*diff(y(t),t$2)+t*diff(y(t),t)+y(t)=0,y(t),type='series',t=2)#

No solution found

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 112

‘ AsymptoticDSolveValue [t*(t-2) ~2*y'' [t]1+t*y' [t]1+y[t]==0,y[t],{t,2,5}] ‘

1 (247853 s 4069 . 199 3 o B(t—2)
y(t) — coe 2( 540 (t—2)°+ 51 (t—2)*+ 5 (t—2)°+8(t—2)"+ 5 +1) (¢
641 25 7 1 2—-t
_ 2 _ _ 5 I Y ) B 7 T) A L) “(+ _ 2
2) +c1( —480(t 2) +48(t 2) 24(t 2) +4(t 2) + 5 +1)
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14.3 problem 3
Internal problem ID [1795]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

sin (t) y" + cos (t) y' + % =0

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

v Solution by Maple
Time used: 0.171 (sec). Leaf size: 45

‘0rder:=6; ‘
Ldsolve(sin(t)*diff(y(t),t$2)+cos(t)*diff(y(t),t)+1/t*y(t)=0,y(t),type='seriesf,t=0);

L 1 i), 1 217 \ , ]
ylt) = ext (1+ (48 16)t + <57600 57600)t +O(t ))
z. 1 i\, 1 27\, ]
+ cat (1+—(484—16>t *’(576m)+'5nm0)t +—O(t))

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 70

LAsymptoticDSolveValue[Sin[t]*y"[t]+Cos[t]*y'[t]+1/t*y[t]==0,y[t],{t,0,5}] J

1 i .
t t((22 + 65%)t* + (720 + 9604)¢% + (17280 — 5760i
y()+(19200+ 57600)61 ((22+ 650)¢t" + (720 + 9600)¢” + ( i))

L ’ —4 1\ #+4 42 )
_ <57600 + 19200> cot ((65 + 220)t" + (960 + 720¢)¢t (5760 172802))
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14.4 problem 4
Internal problem ID [1796]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

("=1)y" +ye'+y=0

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

v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 59

‘Order:=6; ‘
dsolve((exp(t)-1)*diff (y(t),t$2)+exp(t)*diff (y(t),t)+y(t)=0,y(t),type='series

J

',t=0);

N

= it Ll a1 s 6
y(t)—(Czln(t)+cl)(1 bt ot — ot 4 ot — o+ O ()

3 23, 3., 301, 13, ]

i e R P ¢
+(2 21t Tt “asso’ Tt TOW))e

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 113

‘ AsymptoticDSolveValue [(Exp[t]-1)*y'' [t]1+Exp[t]*y' [t]+y[t]==0,y[t],{t,0,5}]

tP B 2
_— =+ — —t+1
y(t)—)01< 120+24 6+2 t+ )

+c &ts_ﬁ+3_t3_£tz+ _i+ﬁ_ﬁ+ﬁ_t+1 lo (t)+§
2\576 ~ 2880 T 8 24 120 724" 6 " 2 & 2
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14.5 problem 5
Internal problem ID [1797]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

/

Y

—J -0
sn(t+1) Y

(—t2 + 1) y//+

With the expansion point for the power series method at ¢t = —1.

X Solution by Maple

‘0rder:=6; ‘
|dsolve((1-t"2)*diff (y(t),t$2)+1/sin(t+1)*diff (y(t),t)+y(£)=0,y(t) ,type='series',t=-1);

No solution found

v Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 111

‘ AsymptoticDSolveValue[(1-t~2)*y'' [t]+1/Sin[t+1]*y' [t]+y[t]==0,y[t],{t,-1,5}] ‘

() — ¢ T 516353141702117(¢ + 1)° + 53349163853 (¢ + 1)* N 58276991(t + 1)3
Y 2 33443020800 39813120 414720

21397(t + 1) 79(t+ 1) 7/4
1155 + =5 +1)(t+1)
53 25 2 1
S+ -+ D S+ - (t+ 1241
+q(5@+) m@+ )+3@+) %rr)+—)
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14.6 problem 6
Internal problem ID [1798]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

t’y" +sin (®)y' +yt =0

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

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 907

‘Order:=6; ‘
= ,y(t),type='series',t%o);

B a1 iVB+3 5, —ivV3-5 5 1 (iV3+45)(iV3+7),
y(t)_\/i<c2t <1 +82\/_+16 +48zx/_+96 * 381 (iv3+4) (z\/_+2)
1 (iV3+7) (ivV3+9) . 6 1, V343 ,
" 3840 (iv3 1 4) (iv312) rolt )>+clt (1__ FevEaiei
—v/3—5i 3 3iv3-8 , 1 (V3+T)(vV3+9) .
+48\/_+962 576i\/§—480t 3840 (v/3 + 4i) (\/§+2z')t tole >>>
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 886

kAsymptoticDSolveValue [t~3xy' ' [t]+Sin[t~3]*y' [t]1+t*y[t]==0,y[t],{t,0,5}] J

y(t)
. ( (=D (1-(=D)*%) (2= (=1*°) 8- (-1)*?) (4
1= (=131 = (=1)2) 1+ 1 = (=1)*7) (2= (=1)**)) A + (2 = (=1)*%) 3 = (=1)**)) (1 +
B ( )2/3 (1 _ ( 1)2/3) ( _ ( 1)2/3) (3 _ ( 1)2/3) t
1= (=131 = (=1)>3)) 1+ (L= (=1)*?) (2= (=1)*%)) (1 + (2 = (-=1)**) B = (-=1)*)) (1 +
( )2/3 ( ( 1)2/3) ( ( 1)2/3) 3
1= (=121 = (=1)7) A+ (L = (=1)*?) (2= (=1)*?)) (L + (2 — (1)) 3 — (-1)*/%))
( 1)2/3 (1 ( 1)2/3) 2
(1= (=131 = (=1)>%)) 1+ (1 = (=1)*?) (2 = (=1)*/?))
()t

= ()P (A= (D7)
+1> T (_ Y=1(1+ V=1) (2+ V=1) (3+ /-
1 (1+V=1(1+V=1)) (14 (1+V=1) 2+ V1)) (1+ 2+ V-1) 3+ V-1

+

+
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14.7 problem 7
Internal problem ID [1799]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

2t%y" + 3ty — (t+1)y =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

A\

:=6;
‘dsolve(2*t“2*diff(y(t),t$2)+3*t*diff(y(t),t)—(1+t)*y(t)=0,y(t),type='series',#=0);

y(?)
cat2 (1+ 5t + 76%" + 106t + smtent. + saosat T O (%) Hea(l —t — 5¢° — 5t° — F5t! — gt’ +O
B ¢
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86
LAsymptoticDSolveValue [2xt~2xy' ' [t]+3xtxy' [t]-(1+t)*y[t]==0,y[t],{t,0,5}] J
¢t et
R v 1
y(t) C“[<5405400 * 33160 "800 "0 "5 )
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14.8 problem 8
Internal problem ID [1800]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

2ty" + (1 —-2t)y —y =0

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

‘Order:=6; ‘
‘dsolve(2*t*diff(y(t),t$2)+(1—2*t)*diff(y(t),t)—y(t)=0,y(t),type='series',t=0)#

2 4 8 16 32
=caVt(1+Zt+ 2+ P+ —t*+ ———t°+0(¢°
y(t) le( T30t 105t tosst T 10305 T Ol ))

1 1 1 1
1 to Lt L, L5 6
+02< i ot ot ot ot +0O (¢t ))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81

e

LAsymptoticDSolveValue [2%t*y' ' [t]+(1-2%t)*y' [t]-y[t]==0,y[t],{t,0,5}]

~—

— +Z 41 b 4 t+1
a5 o T T s e T +oo =+t

32t5 16t*  8t3  4t2 2t N 1o R R >
45 105 ' 15 ' 3 212072476 " 2

y(t) = vt <
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14.9 problem 9
Internal problem ID [1801]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

2ty + (t+ 1)y —2y =0

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

‘Order:=6; ‘
‘dsolve(2*t*diff(y(t),t$2)+(1+t)*diff(y(t),t)—2*y(t)=0,y(t),type='series',t=0)#

1

4 5 6
t— sgromt TOU ))

11 1 1
=cVt(1+t+ —t*— 3
y(t) Cl‘[( T2t 0" T 180" T 40320

1
+ 02<1 + 2t + §tZ +0 (tﬁ))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 62

e

LAsymptoticDSolveValue [2%t*y' ' [t]+(1+t)*y' [t]-2xy[t]==0,y[t],{t,0,5}]

~—

+ 4+ +1

887040 T 20320 1680 T 40 T 2

t2 to tt t3 2t
y(t)—>02(§+2t+1)+61\/1_§( >
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14.10 problem 10
Internal problem ID [1802]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2%y" —ty' + (t+ 1)y =0

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

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

e

A\

Order:=6;
‘dsolve(2*t“2*diff(y(t),t$2)—t*diff(y(t),t)+(1+t)*y(t)=0,y(t),type='series',t=¢);

_ 5 6
6" ~o0 Tam0" ~ 1i3a00’ TO )>

1,1 1 1 1
+c2t(1 —ct+ P — -t} + t4

1 1 1 1
y(t) = a1Vt (1—t+—t2— — 3+ ¢4

_ 5 6
3 30 630 22680 1247400t +0 (t ))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84

e

kAsymptoticDSolveValue [2xt~2xy' ' [t]-txy' [t]+(1+t) *y[t]==0,y[t],{t,0,5}]

L

et b 4 L _C Tt
v "\ T 1247400 T 22680 ~ 630 ' 30 3
Vi t° ¢ Bt
1 - LA A |
Te ( 113400 2520 90 ' 6 ' >
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14.11 problem 11

Internal problem ID [1803]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

4ty + 3y — 3y =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

p
‘0rder:=6;
Ldsolve(4*t*diff(y(t),t$2)+3*diff(y(t),t)—3*y(t)=0,y(t),type='series',t=0);

1 1
y(t) = c (1+3t+—t2+ Ly 3y 3

t5
5 10 130 8840 309400 +0( ))
+c2(1+t+3t2+ Sy S gy Y

5 6
14 154 3080 292600t +O( ))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81

p
LAsymptoticDSolveValue [4xtxy' ' [t]1+3*y' [t]-3*y[t]==0,y[t],{t,0,5}]

-/

()—>c1\f( 3¢ 3754+i+ﬁ+3t+1)
300400 © 8840 T 130 T 10 ' 5
- ( o +3t4+3—t3+32+t+1>
292600 ' 3080 ' 154 ' 14

177



14.12 problem 12
Internal problem ID [1804]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2%+ (P —t)y +y=0

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

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

‘Order:=6; ‘
dsolve(2*t‘2*diff(y(t),t$2)+(t“2—t)*diff(y(t),t)+y(t)=0,y(t),type='series',t=@);

N

1, 1 1 1 1
=cVt(1l—t+-t2— P4t — to
y(t) cl‘[( 2t st ~ 1t T3’ 3sa0t TOF)
1

1 1 1 1
tHl1—t4+ -2 — —34+ —tt— —¢° t6
to ( 3 + 15 105 + 945 10395 +0(#)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86

 AsymptoticDSolveValue [2+t~2+y' ' [£]+(t"2-t)*y' [t]+y[t]==0,y[t],{t,0,5}] |

(t) = it — A S S W - (S A
y Y\ 10395 945 105 ' 15 3 2 3840 ' 384 48 ' 8 2
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14.13 problem 13
Internal problem ID [1805]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

9
t3y//_ty/_ (t2+1) y=0

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

X Solution by Maple

‘Order:=6; ‘
‘dsolve(t“3*diff(y(t),t$2)—t*diff(y(t),t)—(t”2+5/4)*y(t)=0,y(t),type='series',#=0);

No solution found

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 97

-

LAsymptoticDSolveValue [t~3xy' ' [t]1-t*y' [t]-(t~2+5/4)*xy[t]==0,y[t],{t,0,5}]

\ J

() = coe _239684276027155 N 1648577803t* _ 3127415¢3 + 26113¢2 1w
y 2 8388608 524288 8192 512 16

7849575 152693t* 7649t3 312 45t
- - - -2+t

C1 (

8388608 524288 8192 512
13/4
- 1> $13/4 4 o
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14.14 problem 14
Internal problem ID [1806]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

Yy + (—t*+t)y —y=0

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

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

‘0rder:=6; ‘
dsolve(t‘2*diff(y(t),t$2)+(t—t‘2)*diff(y(t),t)—y(t)=0,y(t),type='series',t=0)#

J

N

1, 1 1 1 1
=ct|{l4+t+ 2+ B+t + ——t54+0 (¢
y(t) cl(+3+12 t 60" 360" Tamant TO W)

1 1 1
N co(—2—2t — 12 — 313 — Lt — L8+ O (t9))
t

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 64

-

LAsymptoticDSolveValue [t~2xy' ' [t]+(t-t"2)*y' [t]-y[t]1==0,y[t],{t,0,5}]

-/

(t) —c t3+t2+t+1+1 +c 755+t4+t3+1’a+t
y W24 T27% 2\360 760 T12 " 3
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14.15 problem 15
Internal problem ID [1807]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

ty' — (2 +2)y +yt=0

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

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

‘0rder:=6; ‘
|dsolve (t*diff(y(t),t$2)-(£72+2)*diff (y(t) ,t)+t*y(£)=0,y(t) ,type='series',t=0);

szqﬁ<r+%ﬁ+%#+0@%)+@(m+ﬁﬂ+g#+0@%)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 44

LAsymptoticDSolveValue [exy' ' [t]-(t"2+2) *y' [t]+t*y[t]==0,y[t],{t,0,5}] J

tt 2 ot
t)—veal=-+=+1 —+—+t
y(t) 61(8+2+)+02<35+5+ )
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14.16 problem 16
Internal problem ID [1808]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

'y 4+ (—t*+3t)y —yt =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6; ‘
dsolve(t“z*diff(y(t),t$2)+(3*t—t*2)*diff(y(t),t)—t*y(t)=0,y(t),type='series',#=0);

J

N

1, 1., 1 1 1
H=c|(1+-t+ 2+ 3+ "4+ —t°4+0(t°
y(t) cl( T3ttt Teot taset "m0t TO®)

co(—2—2t — 12 — 3t — 5t — &Lt° + O (¢9))
12

+

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 60

-

LAsymptoticDSolveValue [t~2xy' ' [t]+(3*t-t"2) *y' [t]-t*y[t]==0,y([t],{t,0,5}]

-/

(t) = c ﬁ+l+f+1+1 +c i+ﬁ+ﬁ+£+1
y N2« 2Tt 2 2\360 T60 T12 " 3
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14.17 problem 17
Internal problem ID [1809]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

t°y" +tt+1)y —y=0

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

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

( N

Order:=6;
‘dsolve(t‘2*diff(y(t),t$2)+t*(t+1)*diff(y(t),t)—y(t)=0,y(t),type='series',t=0)#

1,1 1 1 1
_ 1-— = 42 443, - 44— 4B 6
y(t) clt( 3t 120 el T 3eat 2520t +0O(t ))

N co(—2+ 2t — 8% + 383 — Lt 4+ 515+ O (¢9))
t

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 64

LAsymptoticDSolveValue [t™2xy' ' [t]+tx(t+1) *y' [t]-y[t]==0,y[t],{t,0,5}] J

() > 3 t2+t+1 D 4o to t4+t3 t2+t
C — — — J— —_— — —_— — —— — — —
y ! 2\360 60 " 12 3
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14.18 problem 18
Internal problem ID [1810)]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

ty' —y'(t+4)+2y=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

‘Order:=6;
‘dsolve(t*diff(y(t),t$2)—(4+t)*diff(y(t),t)+2*y(t)=0,y(t),type='series',t=0);

1, 1 5 5 1
y(t) = ert® <1 +t+ P+ =t + th +

5 6
2t 7" + 168’ T 100" t1azo’ T O )>
+ (2880 + 1440¢ + 240t* + 4¢° + O (t°))

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 56

LAsymptoticDSolveValue [exy' ' [£]-(4+t) *y' [t]+2xy[t]==0,y[t],{t,0,5}]

t) —c ﬁ+£+1 +c 5t9+5—t8+i+ﬁ+t5
y 1272 2\1008 T168 T 7 " 2
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14.19 problem 19

Internal problem ID [1811]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

2y + (£ —3t)y' +3y=0

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 61

‘Order:=6; ‘
dsolve(t“2*diff(y(t),t$2)+(t‘2—3*t)*diff(y(t),t)+3*y(t)=0,y(t),type='series',#=0);

J

N

1 1 1 1
H=(ct?(1—-t+=t2— 34+ —tt— —¢° t6
y(t) (cl ( tot —6t ot Tt 1O

+ ¢ (ln (t) (2752 —2t% +¢* — %t"’ +0 (tﬁ))

+ (—2—2t+3t2—t3+%t5+0(t6))>)t

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 76

 AsymptoticDSolveValue [t~2+y' ' [£]+(t72-3%t)*y' [£]+3+y[t]==0,y[t],{t,0,5}]

1 1 A &
y(t) = ¢ (Zt(t4 — 4+ 4t +4) — §t3 (£ —2t+2) log(t)) +c (ﬂ —st3 - tt+ t3)
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14.20 problem 20
Internal problem ID [1812]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

t?y" +ty' —(t+1)y=0

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

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

e

A\

Order:=6;
‘dsolve(t‘2*diff(y(t),t$2)+t*diff(y(t),t)-(1+t)*y(t)=0,y(t),type='series',t=0)#

y(t)
_at? (143t + 55t + 565t° + et + st + O (%) + ca(In (8) (82 + 58% + o5t* + 555t° + 0 (1)) + (
- t
v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 83
LAsymptoticDSolveValue [t~2*y' ' [t]+t*y' [t]-(1+t)*y[t]==0,y[t],{t,0,5}] J
31t + 176t + 1442 — 576t + 576 1
y(t) = ( + +576t + - 4—8t(t2 + 8t + 24) log(t)>

to tt B t?
— 4 — 4+ — 4t
+C2(8640+360+24+ 3 + )
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14.21 problem 21
Internal problem ID [1813]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

ty" +ty +2y=0

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

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

‘0rder:=6;
dsolve (t*diff (y(t),t$2)+t*diff (y(t),t)+2xy(t)=0,y(t) ,type='series',t=0);

N

1
y@)=c¢(1—§t+ﬁ—~iﬁ+~¢*—¥L§+4)@%)

2 127 8 240
1
+cz<ln(t) ((—2)t+3t2—2t3+gt4—1t5+0(t6))
5, 49, 23
1—t—224+ 2 — —tt4+ 10 to
+< +ot — gt g + 0 (%)

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 83

LAsymptoticDSolveValue [t*y' ' [t]+t*y' [t]+2*y [t]==0,y[t],{t,0,5}]

1 1
y@y+q(#@ﬁ—1ﬁﬂﬂ&—1@bgw+gaem#+1mﬁ—1wﬁ+3&+3®)

t5 5t 3t?
e o ARy
+62(8 12+ 2 +)
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14.22 problem 22
Internal problem ID [1814]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

ty' + (—t°+ 1)y +4yt =0

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

‘Order:=6; ‘
dsolve(t*diff(y(t)’t$2)+(1_t*2)*diff(y(t),t)+4*t*y(t)=0,y(t),type=|series',t=¢);

N

y(t) = (c2In (t) + ¢1) (1 —t? + ét“ +0 (t6)> + (th — ;—21&4 +0 (tﬁ)) c

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56

LAsymptoticDSolveValue [txy' ' [£]+(1-t"~2)*y' [t]+4xt*y[t]==0,y[t],{t,0,5}]

tt ot*  5t2 tt
y(t) — c1(§ -t + 1) +02<—3—2 ++ <§ -t + 1) log(t))
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14.23 problem 23

Internal problem ID [1815]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

t2y” + ty' + yt2 =0

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

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

p
‘0rder:=6;

N

Ldsolve(t‘2*diff (y(£) ,t$2) +t*diff (y(t) ,t)+t~2*y(£)=0,y(t) ,type='series',t=0); J

1 1 1 3
y(t) = (c2In (t) + 1) (1 - +et O (tﬁ)) + (th — 55t O (tﬁ)) ¢

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60

-

LAsymptoticDSolveValue [t™2xy' ' [t]+t*y' [t]+t~ 2%y [t]==0,y[t],{t,0,5}]

-/

2 3ttt 2
- - 41 —_ 4 - — 411
y(t)—)cl<64 it )+02( 128+4+<64 Yl ) og(t))
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14.24 problem 24

Internal problem ID [1816]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

Yy +ty + (B —0v*)y=0

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

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

‘0rder:=6; ‘
|dsolve(t~2+diff (y(t),t$2)+t*diff (y(t),£)+(t72-v"2)*y(£)=0,y(t) ,type="'series',t=0);

(14t 1 1 4 6
y(t) = at <1+—4+4vt +32(v—2)(v—1)t + O (¢ ))
vfq _ 1 i 1 4 6
+ et (1 4v—|—4t +32(v—|—2)(v—|—1)t +O (¢ >)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 160

kAsymptoticDSolveValue [t~2xy' ' [t]1+t*y' [t]+(t"2-v"2)*xy[t]==0,y[t],{t,0,5}]

t a
y()_)62((—1)2—v+(1—v)(2—v)+2)(—02—v+(3—”)(4_v)+4)
t2 —v
B —vz—v+(1—v)(2_v)+2+1>t
t4
+Cl((—v2+'v+(U+1)(’U+2)+2)(_”2+”+(v+3)(v+4)+4)

t2
o )
—v2+v+(v+1)(v+2)+2
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14.25 problem 25
Internal problem ID [1817]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

ty"+(1-t)y' + Ay =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 309

‘Order:=6; ‘
Ldsolve(t*diff(y(t),t$2)+(1—t)*diff(y(t),t)+1ambda*y(t)=0,y(t),type='series',FfO);

1.1 3 2, 1. 1 11
— 2 1 - I V- 2 _Ty2 il i 3 3
y(t) ((/\+ )t+(4/\+4 4A)t +< % +27A+18+—108A)t
7 167 11 2
B CI I S W . O T -
* (192 3456 192" T 96 3456 )

719 61 137 1 37 1
PR % 2 A — M4 —— |2+ 0 (¢
+(86400 21600 T 432000° T 1500”4320 +600> + U) <
1 1 1
1-Xt+-(-1 2__—_(A=2)(-1 S —(\— —2) (-1 4
+< )\t+4( +A) At 36()\ ) (=1+X) X +576(A 3) (A—=2) (—14+X) At
1

~ g P~ DA =3 (A= 2 (-1 VM +0 (tﬁ)) (eI (t) + 1)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 415

-

kAsymptoticDSolveValue [txy'' [t]+(1-t)*y' [t]+\[Lambda]l*y[t]==0,y[t],{t,0,5}]

~

J

A=A =3)A=2)A—1M> 1 )
- 14400 + 576 A=3)A=2)(A-1)At

y(t) — c1<

1 3 1 2
—3g(A =2 = DA+ (A= M — Xt + 1)
A=A =3)A=2)A=1 (A—4)A—=3)(A—2)At5
+ Cz( 14400 + 14400
A=A =3)A=DA A—4DA—=2)A— 1A
+ 14400 + 14400
137A—4)A=3)(A=2) A= DA® (A —3)(A—2)(A— 1)At®
. + 4320(10 + . 14400
- %(?A— 3);&- 2);\/\— 1);‘; - 5—76(A —3) (A —2)At* — %(,\ —3)(A =)t
25(A—=3)(A—=2)(A— DAt 1 ., 1 5
1— 3%?6 —%(1—2)(A—1))\i +%()\—§)(>\—1)t
+ %(A2—2))\t3+m(>\—2)()\— 1)At3+%()\—51))\t3— Z(A— 1)t? — Z(A— DA
—~ % + (— A=HA- 31)205 A= DM 5—;6@ —3)(A=2)(A — DAt

—~ %(,\ —2)(A— DA + i()\ — DA — Xt + 1) log(t) + 2t + t)
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14.26 problem 27

Internal problem ID [1818]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

2sin()y"+(1—¢t)y —2y=0

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

v/ Solution by Maple
Time used: 0.265 (sec). Leaf size: 44

(Order:=6; ‘
Ldsolve(2*sin(t)*diff(y(t),t$2)+(1-t)*diff(y(t),t)—2*y(t)=0,y(t),type='series'}t=0);
17 89

5 941 14989
t _ t 1 —t —t2 t3 t4 t5 O t6
y(t) = vt ( T T o0t T 1200t T ass60" T 2aaso0’ T O ))

4 1 101
1 9 2 3 4 5 6
+02< 20 St Tt et +0(t ))
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1303

kAsymptoticDSolveValue [2*sin(t)*y' ' [t]1+(1-t)*y' [t]1-2*y[t]==0,y[t],{t,0,5}] J

y(t)
(2sin—1 + L) Jzsslyg g\ ZEnslye g
4sin sin 2sin sin 2sin sin
(@sin—1) (3557 +1) | 25T+l 2sin—1 2sin—1 2o 12 ((2sin—1 2sin—1
( 2sin + 2sin ( 2sin + 1) ( 2sin +2) + 2sin ( 2sin +2) ( 2sin +3> +
(2sin—1 + L) s DR W s+ rus S T W A v s
4 sin’ sin 2sin sin 2sin sin 2sin
(@sin—1D)(2557741) | 255 +1) (r2sin-1 2sin —1 2yem+2) ((2sin-1 2sin—1
( 2sin + 2sin ( 2sin + 1) ( 2sin +2) + 2sin ( 2sin +2) ( 2sin +3) +-
(2sin—1+i) s e SR I s . R 3
n 4sin? sin 2sin sin 2sin sin
(2sin—1)(255+1) | 255241 (r2sin—1 2sin—1 2y t2) ((2sin-1 25in —1
( 2sin + 2sin ( 2sin + ]‘) ( 2sin +2) + 2sin ( 2sin + 2) ( 2sin +3) +-
(25111-1 +L) Emelyl g £2
4 sin? sin 2sin sin
C(sin-n(3gErien) | 25t 2sin—1 | 1) (2sin=1 4 o) 4 “Bom +2
2sin + 2sin ( 2sin + ) ( 2sin + )+ 2sin
2sin —1 1
( 4sin + sin) t 2sin —1

- —— — —'— ]_ Clt 2sin
Csin—D) (Pt | Tt
2sin

2sin
N 45¢5
(2+g) (6+55) (12+ &) (20 + 55;) sin*
N 15t N 6t3 N 3t2 +or
(2+g) 6+55) (12+F)sin® 2+ ) (6+55;)sin®  (2+ ;) sin

+1> Co
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14.27 problem 29
Internal problem ID [1819]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.2, Regular singular points, the method of Frobenius. Page 214
Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

t?y" +ty +(t+1)y=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

e

A\

Order:=6;
‘dsolve(t‘2*diff(y(t),t$2)+t*diff(y(t),t)+(1+t)*y(t)=0,y(t),type='series',t=0)#

R 1 2 1 30 3 i\ 3
v) = ot (H( 5 5)”( 40+40)t +<520 1560)t
1 g 4 9 i 5 6
* ( 2496 12480) b (603200 * 361920) B0t ))
i 12 1 3\, (3 T\,
+Czt(1+( 5+5)t+( 40 40)t+<520+1560)t

1 i\ L 9 . ]
+< 2496 12480)t +(60320() 361920)t +O(t ))
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v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 90

e

kAsymptoticDSolveValue [t2*y' ' [t]+t*y' [t]+(1+t) *y[t]==0,y[t],{t,0,5}]

~—

1 Z —i (44 N\ ,3 N\ 42 .
~ron T 5rca “(at® — 1 — (1056 — 2
y(t) — ( 15480 + 5 496) cot " (1t* — (8 + 164)¢> + (168 + 964)t* — (1056 — 288i)t

1
2496 + 12480

+ (480 — 24007)) — ( ) at'(t* — (16 + 8i)t> + (96 + 168:)¢°

+ (288 — 1056)¢ — (2400 — 4804))
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15 Section 2.8.3, The method of Frobenius. Equal
roots, and roots differering by an integer. Page

223
15.1 problem 1 . . . . . . . e 199
15.2 problem 2 . . . . . ... 200
153 problem 3 . . . . . .
154 problem 4 . . . . ... 202
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15.1 problem 1
Internal problem ID [1820]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an
integer. Page 223

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

ty//+y/_4y=0

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

)
‘Order:=6;
|dsolve (t*diff(y(t),t$2)+diff(y(t),t)-4+y(£)=0,y(t) ,type='series',t=0);

9 9 225

176 50 1096
—8)t —12t2 — — 3 — Tt — P t6
+'(( ® o7t~ ot gm0l )>‘”

y(t) = (c2In (t) + c1) (1 tatrar+ Bp g A + 0500 (tG))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 105

AsymptoticDSolveValue[txy'' [t]+y' [t]-4*y[t]==0,y[t],{t,0,5}]

N

—12¢2

3375 27 27

1685 4t*  16t3
4 4 T A+ 4+ 1 ) log(t) — 8t
+<225+9+9+ + +)0g() )

16> 4t* 1623 1096t>  50t*  176¢t°
y(t)—)cl(2—25+?+7+4t2+4t+1>+Cz(— —
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15.2 problem 2
Internal problem ID [1821]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an
integer. Page 223

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

t?y" —tt+1)y' +y=0

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

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

‘0rder:=6; ‘
Ldsolve(t‘Q*diff (y(£) ,t$2) -t* (1+t) *diff (y(t) ,t)+y(£)=0,y(t) ,type='series' ,t=0>};

- lp e 1, 1 6
y(t) = ((Czln(t)+cl) (1+t+2t + 5t ot + 5t O (1)

3, 11, 25, 137
—t— -ttt + O (¢° t
+ ( 2" "3t st manet TOF) ) e

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 112

-

LAsymptoticDSolveValue [t72*y' ' [t]-t*x(1+t) *y' [t]1+y[t]==0,y[t],{t,0,5}]

~—

tP B ¢
4 — 1
y(t)—)clt(120+24+ 5 + 5 +t+ )

pofef BT 28 1B 32 N (B E i) e ()
2 7200 288 36 4 120 2476 " 2 &
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15.3 problem 3
Internal problem ID [1822]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an
integer. Page 223

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessel]

Yy +ty+ (P —1)y=0

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

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

‘Order:=6; ‘
|dsolve(t~2xdiff (y(t),t$2)+t*diff (y(t),t)+(£72-1)*y(£)=0,y(t) ,type="'series',t=0);

y(t) = cit? (1 — gt° + 155t + O (t°)) + co(In (2) (2 — §5¢* + O (t°)) + (=2 + 5t* + O (t°)))
t

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 58

LAsymptoticDSolveValue [t~2%y' ' [t]+t*y' [t]+(t~2-1)*y[t]1==0,y[t],{t,0,5}] J

5 1,5 5t — 16t — 64
- _ il —8)1 -
y(t) —>02<192 3 +t> +cl<16t(t 8) log(t) o1l )
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15.4 problem 4
Internal problem ID [1823]

Book: Differential equations and their applications, 3rd ed., M. Braun

Section: Section 2.8.3, The method of Frobenius. Equal roots, and roots differering by an
integer. Page 223

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

ty" +3y —3y=0

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

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 62

‘0rder:=6; ‘
|dsolve (t*diff (y(t),t$2)+3+diff (y(t),t)-3*y(£)=0,y(t) ,type='series',t=0); |

y(?)
a4 32+ 515+ S5t + maget” + O (%)) 2 + co(In (2) (982 + 983 + Ze* 4 2745 + O (1)) + (—2-
= >
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 78
AsymptoticDSolveValue [t*y'' [t]+3*y' [t]-3*y[t]==0,y[t],{t,0,5}]
3t 3t 3t
) e o+ 41
y(t) 02(320+4O+ Tt )
279t* + 5283 + 144t — 192t +64 9
+ 1 ( i +64t2 LA 6 (3t + 8t +8) log(t))
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