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1.1 problem 6

Internal problem ID [5623]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y(14+z)—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

e

Order:=6;
|dsolve((1+x)*diff (y(x),x)=y(x),y(x),type='series',x=0);

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

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 9

e

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

~—

y(x) = c1(x+1)



1.2 problem 7

Internal problem ID [5624]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2uz+y' =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

‘0rder:=6;
‘dsolve(diff(y(x),x)=—2*x*y(x),y(x),type='series',x=0);

y(z) = (1 _ 4 %x‘*) y(0) + O (°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 20

e

kAsymptoticDSolveValue [y' [x]==-2%x*y[x],y[x],{x,0,5}]

~—

7
y(x) = (E —z’ + 1)



1.3 problem 8

Internal problem ID [5625]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

—3y+yz==k

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

‘0rder:=6;
‘dsolve(x*diff(y(x),x)—3*y(x)=k,y(x),type='series',x=0);

y(z) =1z’ (1+ 0 (2%)) + <_§ +0 (x6)>

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 15

e

kAsymptoticDSolveValue [x*y' [x]-3*y[x]==k,y[x],{x,0,5}]

~—

y(x) — —g + ci2®



1.4 problem 9

Internal problem ID [5626]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

‘0rder:=6;
'dsolve(diff (y(x),x$2)+y(x)=0,y(x) ,type="'series',x=0);

y(z) = (1 - %x2 + iﬁ) y(0) + (:c ey —x5) D(y) (0) + O(c*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

e

kAsymptoticDSolveValue [y'' [x]+y[x]==0,y[x],{x,0,5}]

~—

2z zt x?
y(l‘)—)CQ(l—ZO—E'i‘IE) +cl(ﬂ_5+1)



1.5 problem 10

Internal problem ID [5627]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y"—y'+y:c=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

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

1, 1, 1

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

e

kAsymptoticDSolveValue [y'' [x]-y' [x]+x*y[x]==0,y[x],{x,0,5}]

~—

2 ozt 2B ¥ ozt 23 z?
Lty I A
y(z)—)cl( 120 24 6 + )+C2( 30 24+ 5 + 5 +x)



1.6 problem 11

Internal problem ID [5628]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y"—y'+yw2=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

‘0rder:=6;
Ldsolve(diff(y(x),x$2)—diff(y(x),x)+x‘2*y(x)=0,y(x),type='series',x=0);

1 1

y(z) = (1 ——t- iaﬁ) y(0) + (x + %xQ + éx?’ + ﬁx‘l — ﬂaﬁ) D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56

LAsymptoticDSolveValue [y'' [x]-y' [x]+x~2*y[x]==0,y[x],{x,0,5}]

o ! o ozt 23 2P
2 _Z 41 2 42 47 47
y(w)—>cl< oo )+c2( 24+24+6+2+x)



1.7 problem 12

Internal problem ID [5629]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2z?+1)y" — 2z +2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

‘Order:=6; ‘
dsolve((l—x‘Q)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=¢);

N

y(z) = (1 —z? - %w‘l) y(0) + D(y) (0) z + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 25

e

LAsymptoticDSolveValue [(1-x"2)*y' ' [x]-2%x*y' [x]+2*y [x]==0,y[x],{x,0,5}]

~—

7
y(z) = (_3 — %+ 1) + cox



1.8 problem 13

Internal problem ID [5630]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y"+y(m2+1) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

‘Order:=6;
dsolve (diff (y(x) ,x$2)+(1+x72) *y(x)=0,y(x) ,type='series' ,x=0);

N

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

e

LAsymptoticDSolveValue [y'' [x]+(1+x"2)*y[x]==0,y[x],{x,0,5}]

~—

3 zt  x?
rr T
y(x)_)c2< 24" 6 +‘”)+Cl( 242" )

10



1.9 problem 14

Internal problem ID [5631]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y' —4y'z+ (42 - 2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘Order:=6; ‘
dsolve(diff (y(x),x$2)-a*x*diff (y(x),x)+(4*x"2-2)*y(x)=0,y(x) ,type='series',x=0);

N

y(z) = (1 + 2% + %z‘*) y(0) + (w +z* + %x5> D(y) (0) + O(=?)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

e

LAsymptoticDSolveValue [y'' [x]-4*x*y' [x]+(4*x"2-2) *y[x]==0,y[x],{x,0,5}]

~—

z° zt
y(x) —>02(5—|—:c3+x) +cl(§—|—x2+1)

11



1.10 problem 16

Internal problem ID [5632]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

dy+y =1

With initial conditions

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘Order:=6;
‘dsolve([diff(y(x),x)+4*y(x)=1,y(0) = 5/4] ,y(x) ,type="'series',x=0);

) 32 32 128
y(z) = Z—4x+8x2— §x3+§x4—1—5x

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 36

AsymptoticDSolveValue [{y' [x]+4*y[x]==1,{y[0]==125/100}},y[x],{x,0,5}]

N\ J

(2) = — 128z° N 32z 3223
Y 15 3 3 4

12



1.11 problem 17

Internal problem ID [5633]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y' +3yz+2y=0

With initial conditions
[y(0) = 1,4'(0) = 1]

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘Order:=6; ‘
dsolve ([diff (y(x),x$2)+3*x*diff (y(x),x)+2xy(x)=0,y(0) = 1, D(y)(0) = 1],y(x),#ype='series',x

N\

) 2 11
g g2_ 23 2 a s 6
y(z)=1+z—x g8 T3t gt + O (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32

r

LAsymptoticDSolveValue [{y'' [x]+3*x*y' [x]+2*y [x]==0,{y[0]==1,y' [0]==1}},y[x], {x\ 0,5}]

13



1.12 problem 18

Internal problem ID [5634]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—z*+1)y" —2y/z+30y =0

With initial conditions

15

y(0) =0,4'(0) = 5

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

(0rder:=6; \‘
Ldsolve([(1—x"2)*diff(y(x),x$2)—2*x*diff(y(x),x)+30*y(x)=0,y(0) = 0, D(y) (0) =J 15/8]1,7(x) , tyE

15 35, 63, ]
y(z)—8x 15 TRt + O (2%

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 23

‘ AsymptoticDSolveValue [{(1-x"2)xy' ' [x]-2*x*y' [x]+30*y[x]==0,{y[0]==0,y"' [0] ==18?5/1000}} ,y[x]1,

(@) = 63x° B 35x3 N 15z
y 8 4 8

14



1.13 problem 19

Internal problem ID [5635]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.1. page 174
Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(z—-2)y —yz=0

With initial conditions

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

‘Order:=6; ‘
|dsolve([(x-2)*diff (y(x),x)=x*y(x),y(0) = 4],y(x),type='series',x=0);

1 1
y(z) =4 —2° — §x3 + %af + O (2%

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 24

AsymptoticDSolveValue [{(x-2)*y' [x]==x*y[x],{y[0]==4}},y[x],{x,0,5}]

N\ J

15
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2.1 problem 2

Internal problem ID [5636]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

(-2 +(@z+2)y —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6; ‘
‘dsolve((x_2)~2*diff(y(x),x$2)+(x+2)*diff(y(x),x)-y(x)=0,y(x),type='series',X=P);

y(z) = (1 + éxz - %xfﬂ - ﬁﬁ) y(0) + <:v Y B - fo’) D(y) (0)+O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56

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

PR R R N
AT T T | s T
y(ac)—>cl< 480+48+ g + )+cz( +x>

17



2.2 problem 3

Internal problem ID [5637]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +2y +yx =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

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

1 1
y(.’l?) =C (1 - axz + m$4 + 0] (xﬁ)) +

e (1= 32? + 5zt + O (2°))
z

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42

e

LAsymptoticDSolveValue [xky ' ' [x]+2%y ' [x]+x*y[x]==0,y[x],{x,0,5}]

A >

()_> .’173 x_i_l +c .’D_4_1,'_2+1
Y=l "7, 2\120 " 6

18



2.3 problem 4
Internal problem ID [5638]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

zy’"+y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 58

.
‘Order:=6; ‘
dsolve (x*diff (y(x) ,x$2)+y(x)=0,y(x) ,type="'series',x=0);

N J

1 1, 1, 1 . ]
2°+t 2% " 122® Toss” ~seano® TO ))
+ ¢ (ln () (—x + Lo Lo + L L +0 (J:G))
2” T 12" T 144" T 2880
3, 7 35

101
1.3 o3 4 5 6
+< 1% +36x Tork +86400x + O (z°)

19



v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85

kAsymptoticDSolveValue [x*y'' [x]+y[x]==0,y[x],{x,0,5}]

1
y(z) = a <mx(z3 —122% + 72z — 144) log(z)
N —47z* + 480z — 216022 + 1728z + 1728> . ( © ozt 2 a2? )
2

1728 0880 144 12 2 t%

20



2.4 problem 5

Internal problem ID [5639]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

zy'+(1+22)y +(1+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

‘0rder:=6; ‘
‘dsolve(x*diff(y(x),x$2)+(2*x+1)*diff(y(x),x)+(x+1)*y(x)=0,y(x),type='series',#=0);

Y RS S B S S S 6

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 78

kAsymptoticDSolveValue [x*y' ' [x]+(2%x+1) *y' [x]+(x+1) *y [x]==0,y[x],{x,0,5}] J

2 ozt 23 2 ¥ xt 3
A T S ST LT T el
y(x)—)cl< 120+24 6-|-2 T+ )-|-02( 120+24 6+2 z+ >og(x)

21



2.5 problem 6

Internal problem ID [5640)]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

zy’ +2y'z* + (2 —2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

{Order:=6; ‘
‘dsolve(x*diff(y(x),x$2)+2*x“3*diff(y(x),x)+(x“2-2)*y(x)=0,y(x),type='series',*=0);

~ 1, 7., 97, 51T . ]
y(z) —clx<1+x+ 3%~ 36% " 360% ~ 5200° + O (z°)
97

2 7
2, 2,3 _ 4 5 6
+02<111(£L‘) (2x+2x +37° =~ 5%~ 150” +0(z ))

31 85 4067
1_3g2_9t 3 90 4 2007 5 6
+( 3z 5% ~ 516° +5400:1: + 0 (z°)

22



v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 83

LAsymptoticDSolveValue [oky ' ' [x]+2%x”~3*y ' [x]+(x72-2) *y [x]==0,y[x],{x,0,5}]

J

1
y(z) = a1 (ﬁ (—z* — 5162° — 10802” — 432z + 216)

18

1 3 2
— —z(72° — 122° — 36z — 36) log(x)) +co 360 " 36 3

23



2.6 problem 7

Internal problem ID [5641]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

v +(z—-1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘0rder:=6;
‘dsolve(diff(y(x),x$2)+(x—1)*y(x)=0,y(x),type='series',x=0);

1 1 1 1
14ttt 15
y(x) ( +2w i —|—24x 3Ox>y(0)

13_l4 LS 6
+ (x+6x 5%+ 120x)D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

kAsymptoticDSolveValue [y'' [x]+(x-1)*y[x]==0,y[x],{x,0,5}]

2 ozt 8 2 ozt 23 z?
N A LT Tty
y(:v) 02<120 12+6+$)+C1( 30+24 6+2+ )
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2.7 problem 8

Internal problem ID [5642]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

vy’ +y' +yr=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

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

1 1 1 3
y(r) = (In(z) c2 + c1) (1 — sz + ax‘l +0 (q;ﬁ)) + (Zﬁ _ ng4 L0 (xﬁ)) -

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60

-

LAsymptoticDSolveValue [xxy'' [x]+y"' [x]+x*y[x]==0,y[x],{x,0,5}] J

(x) = ¢ x_4 x_2+1 +c 3_x4+x_2+ x_4_x_2+1 log(z)
y 64~ 4 2\7128 74 T \6a 4 &
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2.8 problem 9

Internal problem ID [5643]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobil

2¢(z—1)y" —y(1+2)+y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

N

p
‘0rder:=6; ‘
Ldsolve(2*x*(x—1)*diff(y(x),x$2)—(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',#=0);

y(z) =c1vz (1+ 0 (2°%) + e2(1 + 2+ O (2%))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

AsymptoticDSolveValue [2*%x* (x-1)*y'' [x]-(x+1)*y' [x]+y[x]==0,y[x],{x,0,5}]

N\ J

y(@) = ave + ez +1)

26



2.9 problem 10

Internal problem ID [5644]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

zy" + 2y +4yx =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘Order:=6;
‘dsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+4*x*y(x)=0,y(x),type='series',x=0);

c2(1—22% 4 2z* + O (29))
z

2 2
y(z) = c1 (1 - §x2 + Ew‘l +0 (:1:6)) +

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 40

-

LAsymptoticDSolveValue [x*y' ' [x]+2*y" [x]+4*xxy [x]==0,y[x],{x,0,5}]

(z) = 223 o + 1 N 2z 2z? +1
—_— — — c — — ——
A O T B O TR

27

-/



2.10 problem 11

Internal problem ID [5645]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

zy' +(2-2z)y' +(z-2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘0rder:=6; ‘
‘dsolve(x*diff(y(x),x$2)+(2—2*x)*diff(y(x),x)+(x—2)*y(x)=0,y(x),type='series',#=0);

2 6 24 120
N c2(1+ 2z + 322 + 223 4+ Za* 4+ £2° 4+ O (29))

1 1 1 1
y(z) =1 (1 +z+ 2P+ -+t + 2"+ 0 (xﬁ))

x
v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 58
LAsymptoticDSolveValue [x*y' ' [x]+(2-2%x) *y' [x]+(x-2) *y [x]==0,y[x],{x,0,5}] J

(z) — 53”3+2x2+3‘76+1+2 + x4+x3+x2+z+1
R [ R — c JE— JE— JE—
YW=l T3 Ty T, 202476 T2
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2.11 problem 12

Internal problem ID [5646]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2y +6y'r+ (42° +6)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘Order:=6; ‘

‘dsolve(x“2*diff(y(x),x$2)+6*x*diff(y(x),x)+(4*x“2+6)*y(x)=0,y(x),type='series',x=0);

a(1— 2224+ 22* + 0 (2%)) ¢ 4 c2(1 — 222 + 22* + O (29))
3

y(z) =

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 38

-

LAsymptoticDSolveValue [x~2*y' ' [x]+6*x*y' [x]+(4*x~2+6)*y [x]==0,y[x],{x,0,5}] J

@ oL 2, 2 1 2
z)—=>eal =+——— —+ = -
y W\# T3 )72\ 15 T2 3
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2.12 problem 13

Internal problem ID [5647]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

zy'+(—2z+ 1)y +(z-1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

‘0rder:=6; ‘
‘dsolve(x*diff(y(x),x$2)+(1—2*x)*diff(y(x),x)+(x—1)*y(x)=0,y(x),type='series',#=0);

1 1 1 1
_ 1 1o, 13 4 5 6
y(z) (ln(x)cz+cl)( o4+l o +12Ox)+0(x)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 74

kAsymptoticDSolveValue [oky ' ' [x]+(1-2%x) *y ' [x]+(x-1) *y[x]==0,y[x],{x,0,5}] J

2 xt 2 P 2 ozt 2 2P
N AL 1 v T 1)1
y(x) 01(120+24-I- 5 + 5 +z+ )+62(120+24+ 5 + 5 +z+ > og(z)
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2.13 problem 15

Internal problem ID [5648]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

2e(1—2)y" —(1+6z2)y —2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6; ‘
| dsolve (2%x* (1-x)*diff (y(x) ,x$2) - (1+6%x)*diff (y(x) ,x)-2*y (x)=0,y(x) ,type='series',x=0);

o

y(z) = oz 27T g 16 128 256

12 2
+ ¢y <1 — 2z — 822 — 1623 — —8x4 — E.’f + 0 (m6)>

1 11
(1 + §m + §m2 + Em‘q' + ﬁx‘l + %x‘r’ +0 (1‘6))

5 7

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 79

 AsymptoticDSolveValue [2xx* (1-x)*y' ' [x]-(1+6%x)*y' [x]-2%y[x]1==0,y[x],{x,0,5}]1

256x°5  1282%
y(x) = co (— 53:0 - ix —162% — 82% — 2z + 1)
. 3003z° N 115524 N 10523 N 3522 LB e
'\ 256 128 16 8 2
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2.14 problem 16

Internal problem ID [5649]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobil

1
z(l—xz)y" + (54—23:) Yy —2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

‘0rder:=6; ‘
Ldsolve(x*(i—x)*diff(y(x),x$2)+(1/2+2*x)*diff(y(x),x)-2*y(x)=0,y(x),type='seri#s',x=0);

1, 1 1 1
()_C”/_<1+ Ta0" %x3_2688x4_8448x5+0(xG))+CZ(1+4x+O(m6))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 55

LAsymptoticDSolveValue [x* (1-x) *y' ' [x]+(1/2+2*x) *y' [x]-2*y [x]==0,y[x],{x,0,5}] J

5 .’13'4 173 .’13'2

(x)_)01\/_<_@_m_ﬁ_4_0+2+1>+C2(4x+1)
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2.15 problem 17

Internal problem ID [5650]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

dzy" +y +8y =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6;
‘dsolve(4*x*diff(y(x),x$2)+diff(y(x),x)+8*y(x)=0,y(x),type='series',x=0);

LS

y(e) = az

_ 5 6
75T ™ T 365" T 65835° 7571025 | (“’)>

( 32 256 5 512 , 4096
+c Tar

2 2 12 4
(1_§x+3_x2_ 5 o, 512 , 4096

1— 22 _ 5 6
B0t 57— 135% * 1mms” 1aoris” T O ))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83

‘ AsymptoticDSolveValue [4xx*y'' [x]+y' [x]+8*y[x]==0,y[x],{x,0,5}]

y(z) = o3 (_ 4096x° + 512z _ 25623 " 3272 8+ 1)
149175 =~ 1755 135 )
g2 (_ 40962° N 512z  2562° N 32z% 8z )
7571025 = 65835 3465 7 7
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2.16 problem 18

Internal problem ID [5651]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

47 -3t+2)y" -2y +y=0

With the expansion point for the power series method at ¢ = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

‘Order:=6; ‘
|dsolve (4% (£™2-3%t+2) *diff (y(t),t$2)-2xdiff (y(t),t)+y(t)=0,y(t) ,type='series’,t=0);

1 7 73 1037
)= (1- =t — —t3— —— ' — 4"
y(t) ( 160 ~192° " 3073 " o1aa0’ ) YO

4
+ (t—i- Loy Sy AT g, 083 t5) D(y) (0) + O(t°)

8 96 1536 30720

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70

LAsymptoticDSolveValue [4% (t72-3*%t+2) *y' ' [t]-2%y' [t]+y[t]==0,y[t],{t,0,5}] J

—+1 + o+t

) - 10375 73tr TE t? te 643t° N 47t 53 2
y “\ 761440 3072 192 16 2\30720 " 1536 " 96 " 8
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2.17 problem 19

Internal problem ID [5652]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

262 —5t+6)y" + (2t —3)y' —8y =0

With the expansion point for the power series method at ¢ = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 54

{Order:=6; ‘
| dsolve (2% (£™2-5xt+6) *diff (y(t) ,t$2)+(2%t-3)*diff (y(t),t)-8%y(t)=0,y(t) ,type='series',t=0);

3° 108" ' 5184 ' 34560
1, 37, 81 , 2627
F(t+ o2+ o+ th+

1 13 299 923
y(t) = (1 + P+ 3+ th + t5) y(0)

5 6
8" T 288" T 13824 92160t)D () (0) +O(¥)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 70

LAsymptoticDSolveValue [2%(t72-5*t+6) xy' ' [t]+(2*t-3)*y' [t]1-8*y[t]==0,y[t],{t, O,%]’]

() - 923t° N 299¢4 N 13¢3 N t? 1) 4o 2627t° N 851t4 N 37t3 N ﬁ e
y “\ 34560 " 5184 ' 108 ' 3 2\ 92160 ' 13824 ' 288 ' 8
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2.18 problem 20

Internal problem ID [5653]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.3. Extended
Power Series Method: Frobenius Method page 186

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

tt+1)y" +ty —y=0

With the expansion point for the power series method at ¢ = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

‘0rder:=6; ‘
|dsolve (3xt*(1+t)*diff (y(t),t$2)+t+diff (y(t),t)-y(£)=0,y(t) ,type='series',t=0);

mw:quHMf»+(%+O@%)m@@

1 2, 7. 35, ol
1—t—t2 4+ 33— 4+ — 54+ 0 (8
+ < 3t =9t tart ot taorst TO))e

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 43

kAsymptoticDSolveValue [3*xtx(1+t)*y' ' [t]+t*y' [t]-y[t]==0,y[t],{t,0,5}] J

1 1
y@yﬁq(ﬁﬁgam++%ﬁ—1&R+2%rwm®+§ﬂ%@0+mﬂ
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3.1
3.2
3.3
3.4
3.5
3.6

Chapter 5. Series Solutions of ODEs. Special
Functions. Problem set 5.4. Bessels Equation

page 195

problem 2
problem 3
problem 4
problem 6
problem 7
problem 8

37



3.1 problem 2

Internal problem ID [5654]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels
Equation page 195

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

4
:B2y”—|-y$+<$ _E)yzo

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

‘Order:=6; ‘
'Lx=0);

J

czxé(l——x + ozt + 0 (2%) + 1 (1 — 522 + o552t + O (29))

T

y(z) =

NN

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x"2-4/49)*y[x]==0,y[x],{x,0,5}] J

49x* Tx? C2 ( 1920
i A |
y(@) > x| es " 36 T
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3.2 problem 3

Internal problem ID [5655]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels
Equation page 195

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

wy”+y'+%=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 59

‘Order:=6;
‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)+1/4*y(x)=0,y(x),type='series',x=0);

y(z) = (In(z) co +c1) <1 — lx—l— ixQ 1

P > 6
1"t 64 " 2304° t1amase® ~ 1amaseoo® TO ))
11 25

1 3, , ) 137 ]
L iy 0
+ <2x 61 T oo ~ ssare” + aazsesoo0” TO@))e

1 1
34 4

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 117

 AsymptoticDSolveValue [xxy' ' [x]+y' [x]+1/4%y[x]==0,y[x],{x,0,5}]

x° z x3 2 x 13725 25z4
ylz) = e (‘ 14745600 © 147456 2304 64 4 1) T <442368000 " 884736
n 1123 B 3_;1;2 N (_ 0 N zt B z3 N x_z = N 1) log(x) N E)

6912~ 64 14745600 ' 147456 2304 ' 64 4 2
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3.3 problem 4

Internal problem ID [5656]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels
Equation page 195

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

1
" -2z
S =0
Y +(e g)y

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘Order:=6; ‘
dsolve(diff (y(x),x$2)+(exp(-2*x)-1/9) *y(x)=0,y(x) ,type="'series',x=0);

N\ J

4, 1, 65 1
— 1— 2= 2 ot e = .5 0
y(@) ( 0¥ 3% T 16" T135” ) y(0)

4, 1, 207 . ]
L S P A
+ (az 570 + % 243035) (y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

e

LAsymptoticDSolveValue [y'' [x]+(Exp[-2%x]-1/9)*y[x]==0,y[x],{x,0,5}]

~—

(@) = c 227x° N xt  4g8 ta) e z® 65zt N 3 4z 41
1: — —_— — — — — —_— — ——
y 2 2430 6 27 ! 135 486 3 9
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3.4 problem 6

Internal problem ID [5657]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels
Equation page 195

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

With the expansion point for the power series method at x = 0.
v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 47

‘Order:=6;
‘dsolve(x‘2*diff(y(x),x$2)+1/4*(x+3/4)*y(x)=0,y(x),type='series',x=0);

. 1 1213 5 6
y(x)"cﬂv4(1 2°+ 21" ~ 720" * 10320° ~ 36ass00” T O (@)

11 1 1 1
1—Z= T 2 3 4 5 O 6
< 6°* 120° ~5010° * 362830° ~ 39016800° + O (%)

1, 1

LS

+ cox

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 90

 AsymptoticDSolveValue [x™2%y' ' [x]+1/4x (x+3/4)*y[x]1==0,y[x],{x,0,5}]

z° xt 2 2 =z
vz ( - T LT T
y(x)'_’c2”ﬁg( 3628800 ' 40320 720 24 2 )
! 39916800 © 362880 5040 120 _ 6
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3.5 problem 7

Internal problem ID [5658]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels
Equation page 195

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

ach”er’er

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

N

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+1/4*(x“2—1)*y(x)=0,y(x),type='seriegf,x=0);

y(@) = az(l — 558° + et + 0 (29)) + 2 (1 — g2° + g52* + O (29))
= NG
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58

LAsymptoticDSolveValue[x‘2*y"[x]+x*y'[x]+1/4*(x“2—1)*y[x]==0,y[x],{x,0,5}] J

7/2

T 23/2 1 292 25/2 Y
y() _’cl<3zT4_T+ﬁ) +C2(M‘ﬂ+ x)
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3.6 problem 8

Internal problem ID [5659]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.4. Bessels
Equation page 195

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

(1422)°y" +2(1422)y +16z(1+2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘Order:=6; ‘
|dsolve((2x+1) "2+diff (y(x),x$2)+2# (2#x+1) *diff (y(x) , %) +16%x* (x+1)*y (x)=0,y(x) , type='series',

8 16 152
— 1__3 V4 TYeb
o) = (1- 30+ Pot = 202) )
4, 10, 104

+ (x -z + 3% — 3 + 1—5x5) D(y) (0) + O(=°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 61

‘ AsymptoticDSolveValue [ (2%x+1) “2%y' ' [x]+2% (2*%x+1)*y' [x]+16%x* (x+1)*y [x] ==0,y[xﬂ ,{x,0,5}]

(2) = ¢ _152x5+16w4_8_x3+1 te 1O4z5_10z4+4_m3_x2+x
4 "\ 15 3 3 2\ 715 3 3
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4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Chapter 5. Series Solutions of ODEs. Special
Functions. Problem set 5.5. Bessel Functions

Y (x). General Solution page 200

problem 1
problem 2
problem 3
problem 4
problem 5
problem 6
problem 7
problem 8
problem 9
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4.1 problem 1

Internal problem ID [5660]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

m2y"—|—y'x—|— (x2—6)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 97

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

; 2_|_i 1 4+O(6)
"4t 46 32 (-2 ++/6) (—1+\/6)x ’

y(z) = c1z7 V0 (1 +

oV .t z? 1 1 z? z8
e (1 s1av6" 3221 6) (1+6) ol )>

45



v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210

kAsymptoticDSolveValue [x"2xy' ' [x]+x*y' [x]+(x"2-6)*y[x]==0,y[x],{x,0,5}] J
@) g
x) = c
Y "\ (—4—v6+ (1-6) (2—6)) (—2— 6+ (3—/6) (4—V0))

V6

 —4—6+ (1—6) (2—\/5)+1>x

1.4

o AT T (T BT )

.’172

- +1)2v6
—4+6+ (1+V6) (2+6) )
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4.2 problem 2

Internal problem ID [5661]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy" + 5y +yr =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

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

y(@)
_azt(1— 2% + 552" + 0(2%)) + co(In (z) (92 4 O (29)) 4 (—144 — 362 4 O (29)))

4
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 47

-

LAsymptoticDSolveValue[x*y"[x]+5*y'[x]+x*y[x]== ,y[x1,{x,0,5}]

-/

zt a2 (z2+8)°  log(x)
M@%@Gﬁ_ﬁ+0+q(6%4_ 16
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4.3 problem 3

Internal problem ID [5662]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

9z°y" + 9y'z + (363" — 16) y = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

‘Order:=6; ‘
‘dsolve(9*x“2*diff(y(x),x$2)+9*x*diff(y(x),x)+(36*x”4-16)*y(x)=0,y(x),type='se#ies',x=0);

y(z) = crs(1— 22+ 0 (2%)) + ¢ (1 — 22* + O (2°))

e

x
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38

-

N
LAsymptoticDSolveValue [9*xx~2xy' ' [x]+9*x*y' [x]+(36*x~4-16)*y[x]==0,y[x],{x,0, 5}}]

3zt C2 (1 - %)
y(z) = ¢ <1 — 2—0> A M A
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4.4 problem 4

Internal problem ID [5663]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

yv' +yr =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

)
‘Order:=6; ‘
|dsolve(diff (y(x),x$2)+x+y(x)=0,y(x) ,type='series',x=0); |

v = (1= )50 + (- 1) D6) 0+ O(«")

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

e

LAsymptoticDSolveValue [y'' [x]+x*y[x]==0,y[x],{x,0,5}]

o) > en(- ) v (1-2)

~—
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4.5 problem 5

Internal problem ID [5664]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

dzy’ + 4y +y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

‘Order:=6;
‘dsolve(4*x*diff(y(x),x$2)+4*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y(z) = (In(z) co +c1) <1 — lx—l— ixQ 1

P > 6
1"t 64 " 2304° t1amase® ~ 1amaseoo® TO ))
11 25

1 3, , ) 137 ]
+ <2x 61 T oo ~ ssare” + aazsesoo0” TO@))e

1 1
34 4

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 117

‘ AsymptoticDSolveValue [4*xxy'' [x]+4xy' [x]+y[x]==0,y[x],{x,0,5}]

x° z x3 2 x 13725 25z4
ylz) = e (‘ 14745600 © 147456 2304 64 4 1) T <442368000 " 884736
n 1123 B 3_;1;2 N (_ 0 N zt B z3 N x_z = N 1) log(x) N E)

6912~ 64 14745600 ' 147456 2304 ' 64 4 2
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4.6 problem 6

Internal problem ID [5665]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

zy" +y +36y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

{Order:=6;
dsolve (x*diff (y(x) ,x$2)+diff (y(x),x)+36*y(x)=0,y(x),type="'series',x=0);

N J

y(z) = (In(x) cy + c1) (1 — 36z + 3242 — 12962° + 2916* — %gmf +0 (wﬁ))

2 2
+ (72x — 9722” + 47522° — 12150z* + 32225 "+ 0 (xﬁ)) c2
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 93

LAsymptoticDSolveValue [xxy'' [x]+y' [x]1+36*y[x]==0,y[x],{x,0,5}]

10497625
y(z) — 1 (—%;6“’ +2916x* — 12962> + 324z — 36z + 1>

239695225

+ ¢ (%ﬁx — 121502* + 4752z% — 97222
( 1049762°

+ —_—

o T 2916x* — 12962> + 324z* — 36z + 1) log(z) + 72x)
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4.7 problem 7

Internal problem ID [5666]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

yll + k2w2y — O

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘Order:=6; ‘
dsolve (diff (y(x) ,x$2)+k~2*x"2*y(x)=0,y(x) ,type='series',x=0);

N\ J

k2t

y(z) = (1 - ) y(0) + (x - %sz) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

e

kAsymptoticDSolveValue [y'' [x]+k~2*x~2*y[x]==0,y[x],{x,0,5}]

k2x® k2z*
y(fL’) —)CQ<$— W) +Cl(1— T)

~—
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4.8 problem 8

Internal problem ID [5667]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y// + x4k2y — 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

‘Order:=6;
dsolve (diff (y(x) ,x$2)+k~2*x"4*y(x)=0,y(x) ,type='series',x=0);

N\ J

y(z) = y(0) + D(y) (0) = + O(z°)
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 10

LAsymptoticDSolveValue [y' ' [x]+k~2*x"4*y[x]==0,y[x],{x,0,5}] J

y(x) = oz +

54




4.9 problem 9

Internal problem ID [5668]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. Special Functions. Problem set 5.5. Bessel
Functions Y(x). General Solution page 200

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy' =5y +yr=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

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

y(z) = c1° (1 - 1—16x2 + 67109[;4 +0 (xG)) + ¢5(—86400 — 10800z% — 1350z* + O (%))

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 44

-

LAsymptoticDSolveValue [xxy' ' [x]-5*y' [x]+x*y[x]==0,y[x],{x,0,5}] J

%)



5 Chapter 5. Series Solutions of ODEs. REVIEW
QUESTIONS. page 201

5.1 problem 11 . . . . . . . L BTl
5.2 problem 12 . . . . .. Ha]
5.3 problem 13 . . . . ... Hol
54 problem 14 . . . . ... 601
5.5 problem 15 . . . ... 611
5.6 problem 16 . . . . . ... 631
5.7 problem 17 . . . . . . . .. e 64}
5.8 problem 18 . . . . . .. 651
5.9 problem 19 . . . . ... 606!
5.10 problem 20 . . . . ... 6]
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5.1 problem 11

Internal problem ID [5669]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y'+4y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=6;
|dsolve(diff (y(x),x$2)+4*y(x)=0,y(x) ,type='series',x=0);

y(z) = (1 — 222 + §x4> y(0) + (w - gwg + 135355> D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

e

kAsymptoticDSolveValue [y'' [x]+4*y[x]==0,y[x],{x,0,5}]

~—

2% 223 2z
y(fL’) _)CQ<E — ?+$) +Cl(? —2flf2+1)
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5.2 problem 12

Internal problem ID [5670]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

zy"+ (-2z4+ 1)y +(z—1)y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

e B

Order:=6;
‘dsolve(x*diff(y(x),x$2)+(1-2*x)*diff(y(x),x)+(x-1)*y(x)=0,y(x),type='series',#=0);

— ]‘ 2 ]' 3 1 4 1 5 6
y(z) = (In(z) c2 + 1) <1+x+2x + 670+ gt + e? +0(z°)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74

-

LAsymptoticDSolveValue [x*y' ' [x]+(1-2%x) *y' [x]+(x-1) *y [x]==0,y[x],{x,0,5}]

| —

2 ot 2 z? ¥ ot oz
SN (A A 1 ror, v, 1)1
y(x) 01(120+24+ 6 + 5 +z+ )+C2(120+24+ 5 + 5 +z+ ) og(z)
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5.3 problem 13

Internal problem ID [5671]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

-1y —(@—1)y —35y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘Order:=6; ‘
‘dsolve((x-l)“Q*diff(y(x),x$2)-(x-1)*diff(y(x),x)-35*y(x)=0,y(x),type='series'Lx=0);

/. 35, 35, 665, 250,
y(z)—<1+2w+6x+12x+4x y(0)
1, 35, 35, 49, .
+(x 58 e et D(y) (0) + O(=°)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 70

LAsymptoticDSolveValue [(x-1)~"2xy"'' [x]-(x-1)*y' [x]-36%y[x]==0,y[x],{x,0,5}] ‘

(z) = 25925 N 665x* N 35z° N 3512 1) 4o 491° N 354 N 35z% 2
Y\ —al 7y 12 6 2 2\ 74 12 6 2
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5.4 problem 14

Internal problem ID [5672]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

16(1+2)*y" +3y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6;
‘dsolve(16*(x+1)“2*diff(y(x),x$2)+3*y(x)=0,y(x),type='series',x=0);

3 1 93 9
— 1— — 2 — 3 Yy 4 ;1
y(@) ( 3° T16° " 20as® 2567 ) VO
( 1, 1, 57
+lr— 2"+ 27 —

39 3 Mﬂﬁ‘r’) D(y) (0) +O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

LAsymptoticDSolveValue [16*(x+1)~2*y' ' [x]+3*y[x]==0,y[x],{x,0,5}]

(@) = 57x5+x4 w3+m te 9x5_93x4+x_3_3_x2+1
Y\ =2\ To048 T 32 T 32 1\ 256 ~ 2048 " 16 32
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5.5 problem 15

Internal problem ID [5673]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessel]

x2y”+y’x+ (:1:2—5)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 97

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

_ -5 1 72 i 1 ot 25
y(z) = c1z <1+_4+4\/5 +32(_2+\/3) V5= 1) +0( ))
cx‘/g —;xz i 1 .'E4 .'EG
e (1 a5t T RErvE (e Ol )>
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210

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

VB

 —3—v6+ (1—/5) (2—\/5)+1>x

1.4

o AT T T BT )

.’172

- +1]2v5
—3+v5+ (1+V5) (2+V5) )
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5.6 problem 16

Internal problem ID [5674]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

.’I;2y” +2y/$3 + ($2 _ 2) y= 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

‘Order:=6; ‘
dsolve(x~2*diff (y(x),x$2)+2*x"3*diff (y(x) ,x)+(x72-2) *y(x)=0,y(x) ,type="'series

N J

',x=0);

2 96

(mﬁ)) N (12 — 622 + §z* + O (29))

1 9
y(z) = 12 (1 — 22+ —2*+0
v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 44

e B

LAsymptoticDSolveValue [x~2*y' ' [x]+2*x"3*y ' [x]+(x"2-2) *y [x]==0,y[x] ,{x,0,5}] J

y W8 "272) 72\ 5 " 2
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5.7 problem 17

Internal problem ID [5675]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy' —y'(1+2)+y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

e

Order:=6;
‘dsolve(x*diff(y(x),x$2)—(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 66

-

LAsymptoticDSolveValue [x*y' ' [x]-(x+1)*y' [x]+y[x]==0,y[x],{x,0,5}]

zt  xd o? 2 B,
Sall T 1 o r,r v
y(z) C1<24+ 5 + 5 +x+ >+c2<360+60+12+ 3 +w>

64
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5.8 problem 18

Internal problem ID [5676]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

zy” + 3y +4y2® =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

N

p
‘0rder:=6; ‘
‘dsolve(x*diff(y(x),x$2)+3*diff(y(x),x)+4*x“3*y(x)=0,y(x),type='series',x=0);

ca(—2+ z* + O (z°))
)

v =a(1- ot +0 ) ) +

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

-

LAsymptoticDSolveValue [x*xy'' [x]+3*y' [x]+4*x"3*y[x]==0,y[x],{x,0,5}]

z? 1z
y(x) —>02<1 - g) -l-cl(; - 3)

| —
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5.9 problem 19

Internal problem ID [5677]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

‘0rder:=6; ‘
‘dsolve(diff(y(x),x$2)+1/(4*x)*y(x)=0,y(x),type='series',x=0);

11 1 1 1
_ 1 1 L 2 = 3 4 _ 5 O 6
y(z) Cﬂ( 8%t 102% ~ o216% T 737as0”  searseoo® T O (%)
11 1 1 1
- 02( n (@) ( 1“7 3% " 7s% T 36s61” ~ 2oaerz0® T O &)

3 7 35 101
1— — 2 3 4 5 0 6
* < 61 * 2304 ~ aa2368” T ssamacoo® T O (%)
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v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 85

kAsymptoticDSolveValue [y'' [x]+1/(4*x)*y[x]==0,y[x],{x,0,5}]

z(z3 — 48z% + 1152z — 9216) log(x)
y(@) e < 36864
n —47x* + 19202 — 3456022 + 110592z + 442368)

442368

Il x? x>z
* 02(737280 To216 192 8 T x)
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5.10 problem 20

Internal problem ID [5678]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 5. Series Solutions of ODEs. REVIEW QUESTIONS. page 201
Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

ey +y —yz =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

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

1 1 1 3
y(z) = (In(z) ez + 1) (1 + 1952 + 6—4334 +0 (xG)) + <—Zx2 — 1—28934 +0 (xﬁ)) Ca

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60

e

kAsymptoticDSolveValue [xxy' ' [x]+y' [x]-x*y[x]==0,y[x],{x,0,5}]

~—

) a2 (A
y 621 2\ 7128 "1 " 621" 1 &
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6 Chapter 6. Laplace Transforms. Problem set 6.2,

page 216
6.1 problem 1 . . . . . . .. 701
6.2 problem 2 . . . . ... e [71l
6.3 problem 3 . . . . . .. e 2]
6.4 problem 4 . . . . ... 73]
6.5 problem 5 . . . ... [74
6.6 problem 6 . . . . . ... 751
6.7 problem 7 . . . ... 76l
6.8 problem 8 . . . . ... L 77
6.9 problem 9 . . . . ... 78]
6.10 problem 10 . . . . . . . .. [79]
6.11 problem 11 . . . . . . . . . e 801
6.12 problem 12 . . . . . . . L 811
6.13 problem 13 . . . . . . ... e 821
6.14 problem 14 . . . . . .. 83|
6.15 problem 15 . . . . . .. 84
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6.1 problem 1

Internal problem ID [5679]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

J+ 26y _ 97sin (2¢)

With initial conditions

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

e B

Ldsolve([diff(y(t),t)+52/10*y(t)=194/10*sin(2*t),y(O) = 0],y(t), singsol=all) J

26t

_ 5cos (2t) + 13sin (2t) + 5e7 5
4 4 4

y(t) =

v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 31

' DSolve[{y' [t]+52/10%y[t]1==194/10%Sin[2%t],{y[0]1==0}},y[t],t, IncludeSingularSolutions -> True

1
y(t) — 1 (56_26t/5 + 13sin(2t) — 5 cos(2t))
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6.2 problem 2

Internal problem ID [5680)]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2y+y =0

With initial conditions

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

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

3 e—2t
2

y(t) =

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 31

LDSolve [{y' [t]1+52/10*y[t]==194/10%Sin[2*t] ,{y[0]==15/10}},y[t],t, IncludeSingulﬂarSolutions ->

1
y(t) — 1 (11e726%/5 4 13 sin(2t) — 5 cos(2t))
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6.3 problem 3

Internal problem ID [5681]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y' —y —6y=0

With initial conditions

[y(0) = 11,4/(0) = 28]

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

Ldsolve([diff(y(t),t$2)—diff(y(t),t)—6*y(t)=0,y(0) = 11, D(y)(0) = 28],y(t), sjingsol=all)

y(t) = (10 +1) e~

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

-

LDSolve [{y''[t]-y' [t]-6*xy[t]==0,{y[0]==11,y' [0]==28}},y[t],t, IncludeSingularSojLutions -> True

y(t) — e % + 10€*
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6.4 problem 4

Internal problem ID [5682]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

Yy’ +9y=10e"

With initial conditions
[y(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+9*y(t)=10*exp(—t),y(O) = 0, D(y)(0) = 0],y(t), singso;fall)

y(t) = sin ?E3t) — cos (3t) + e~

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 25

‘ DSolve[{y'' [t]+9*y[t]==10%Exp[-t],{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSingularS#lutions -> Tru

y(t) — e+ %sin(3t) — cos(3t)
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6.5 problem 5

Internal problem ID [5683]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

With initial conditions
[y(0) = 12,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)—1/4*y(t)=0,y(0) = 12, D(y)(0) = 0],y(t), singsol=all) J

y(t) = 6e2 +6e?
v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 19

LDSolve [{y''[t]-1/4*y[t]==0,{y[0]==12,y' [0]==0}},y[t],t, IncludeSingularSolutiojls -> True]

y(t) = 6e7/2(e' +1)
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6.6 problem 6

Internal problem ID [5684]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y" — 6y’ + 5y = 29 cos (2t)

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 25

e B

Ldsolve([diff (y(t),t$2)-6+diff (y(t),t)+b*y(t)=29*cos(2*t) ,y(0) = 16/5, D(y) (O)J = 31/5],y(t),

cos (2t)  12sin (2¢)
5 3

y(t) =2€" +e' +

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 32

LDSolve [{y' ' [t]-6%y' [t]+5%y [t]==29%Cos [2*t] , {y [01==32/10,y' [0]1==62/10}},y[t] ,tJ, IncludeSinguls

12 1
y(t) = e’ +2e% — 5 sin(2t) + 5 cos(2t)
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6.7 problem 7

Internal problem ID [5685]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

Y+ 7y + 12y = 21€*

With initial conditions

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

Ldsolve([diff(y(t),t$2)+7*diff(y(t),t)+12*y(t)=21*exp(3*t),y(O) = 7/2, D(y) (0)J= -101,y(t), s

(e +e' +5)e
2

y(t) =

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 28

LDSolve [{y'' [t1+7*y' [t]1+12xy[t]==21*Exp[3*t],{y[0]==32/10,y' [0]==62/10}},y[t],t,IncludeSingul

1
y(t) — 1—06_4t(1556t + 5e" — 128)

76



6.8 problem 8

Internal problem ID [5686]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' =4y +4y =0

With initial conditions

81 39
y(0) = 0V (0) = 10

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

Ldsolve([diff(y(t),t$2)—4*diff(y(t),t)+4*y(t)=0,y(0) = 81/10, D(y)(0) = 39/10]J,y(t), singsol-

3e2(—27 + 41t)
10

y(t) = —

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

LDSolve [{y'' [t]-4*y' [t]1+4*y[t]==0,{y[0]==81/10,y' [0]==39/10}},y[t],t,IncludeSingularSolutions

y(t) = —f’—oe%(m _97)

7



6.9 problem 9

Internal problem ID [5687]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y'— 4y +3y=6t—8

With initial conditions

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

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

[dsolve([diff(y(t),t$2)—4*diff(y(t),t)+3*y(t)=6*t—8,y(0) = 0, D(y(0) = 0],y(t}), singsol=all)

y(t) = e' — e + 2t

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 19

-

.
LDSolve [{y'' [t]1-4*y' [t]+3*y[t]==6%t-8,{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSinguljarSolutions ->

y(t) = 2t + €' — e*
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6.10 problem 10

Internal problem ID [5688]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

v,y _
Yt 95~ 50

With initial conditions
[y(0) = —25,%(0) = 0]

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

Ldsolve([diff(y(t),t$2)+4/100*y(t)=2/100*t"2,y(O) = -25, D(y)(0) = 01,y(+), si%xgsol=all)

t2
t)=——2
y(t) =5 =25

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 14

LDSolve [{y'' [t]1+4/100*y[t]==2/100%t"2,{y[0]==-25,y' [0]==0}},y([t],t, IncludeSingj.llarSolutions -

y(t) — %(ﬁ —50)

79



6.11 problem 11

Internal problem ID [5689]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011
Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 11.
ODE order: 2.
ODE degree: 1.

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

9
Y/ +3y + = = 9"+ 64

With initial conditions

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

N\

dsolve ([diff (y(t),t$2)+3xdiff (y(t),t)+225/100%y(t)=9*t~3+64,y(0) = 1, D(y) (0) = 63/2],y(t),

y(t) = e % +e 2t 4 43 — 16> + 32t

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 28

-

LDSolve [{y' ' [t]+3*y' [t]+225/100%y [t]==9%t~3+64, {y [0]==

,y' [01==315/10}},y[t] ,tJ, IncludeSingula

y(t) — 4t (t* — 4t +8) + e 32t + 1)
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6.12 problem 12

Internal problem ID [5690]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y' -2y —3y=0

With initial conditions
[y(4) = =3,y (4) = —17]

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

Ldsolve([diff(y(t),t$2)—2*diff(y(t),t)—3*y(t)=0,y(4) = -3, D(y)(4) = —17],y(t)J, singsol=all)

y(t) — 2e4—t _ 5 e—12+3t

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

( N
LDSolve {y'' [t]1-2*y' [t]1-3*y[t]==0,{y[4]==-3,y' [4]==-17}},y[t],t,IncludeSingularSolutions -> T

y(t) = 2t — 53t

81



6.13 problem 13

Internal problem ID [5691]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —6y=0
With initial conditions
[y(=1) = 4]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12
Ldsolve( [diff(y(t),t)-6%y(t)=0,y(-1) = 41,y(t), singsol=all) J

y(t) — 4e6t+6

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14

e B

LDSolve [{y' [t]1-6xy[t]1==0,{y[-1]1==4}},y[t],t,IncludeSingularSolutions -> True] J

y(t) N 4e6t+6
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6.14 problem 14

Internal problem ID [5692]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y" + 2y’ + 5y = 50t — 100

With initial conditions
[y(2) = —4,9/(2) = 14]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 37

>

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=50*t—100,y(2) = -4, D(y)(2) = 14§1,y(t), singsol

y(t) = 2sin (2t) cos (4) e™"? — 2cos (2t) sin (4) e "% 4 10t — 24

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 25

-

.
LDSolve [{y'' [t]+2*y' [t]1+5*y[t]==50*t-100,{y[2]==-4,y' [2]==14}},y[t],¢t, IncludeSjingularSolution

y(t) — 10t — 2e*"sin(4 — 2t) — 24
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6.15 problem 15

Internal problem ID [5693]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.2, page 216

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y// + 3y/ _ 4y — 6€2t_3

With initial conditions

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

]dsolve([diff(y(t),t$2)+3*diff(y(t),t)—4*y(t)=6*exp(2*t—3),y(3/2) = 4, D(y)(3/?) = 8],y(t), =

y(t) = 3ei73 4 273

v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 22

! DSolve[{y'' [t]+3*y"' [t]-4*y[t]==6*%Exp[2*t-3],{y[15/10]==4,y' [15/10]==5}},y[t] ,*: ,IncludeSingul

y(t) — 3el77 4 23
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7 Chapter 6. Laplace Transforms. Problem set 6.3,

page 224
7.1 problem 18 . . . . . . 80
7.2 problem 19 . . . . .. 87
7.3 problem 20 . . . . ... e 88|
74 oproblem 21 . . . ... 89
7.5 problem 22 . . . ... OT]
7.6 problem 23 . . . ... 93]
7.7 problem 24 . . . . .. e 951
7.8 problem 25 . . . ... e e 97,
7.9 problem 26 . . . . ... O8]
7.10 problem 27 . . . ... e e 100

85



7.1 problem 18

Internal problem ID [5694]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

9y" -6y +y=0

With initial conditions
[y(0) = 3,4'(0) = 1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

Ldsolve([g*diff(y(t),t$2)—6*diff(y(t),t)+y(t)=0,y(0) = 3, D(y)(0) = 11,y(t), sjings01=a11)

y(t) =3es
v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 14

LDSolve [{9*y' ' [t]-6*y' [t]1+y[t]==0,{y[0]==3,y' [0]==1}},y([t],t, IncludeSingularSojLutions -> True

y(t) — 3et/3
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7.2 problem 19

Internal problem ID [5695]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y// + Gy, + 8y — e—3t _ e—5t

With initial conditions
[y(0) = 0,4'(0) = 0]

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

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+8*y(t)=exp(—3*t)—exp(—S*t),y(O) =0, D(y) (0) = 0],y(t)

(e —3e 2 +3et—1)e %
t) = —
y(t) 3

v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 21

‘ DSolve [{y'' [t]+6*y' [t]+8*y[t]==Exp[-3*t]-Exp[-5*t],{y[0]==0,y' [0]==0}},y([t],t L IncludeSingula

4 Loy
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7.3 problem 20

Internal problem ID [5696]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y" + 10y + 24y = 144¢>

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

ldsolve([diff(y(t),t$2)+10*diff(y(t),t)+24*y(t)=144*t"2,y(0) = 19/12, D(y) (0) f -51,y(t), sin

19
t) = 6t — 5t + —
y(t) =6 5—!—12

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

-

.
LDSolve [{y'' [t]1+10*y' [t]+24*y[t]==144%t"2,{y[0]==19/12,y' [0]==-5}},y[t],t, Inclj.ldeSingularSolu

19
t 2 — b5t + —
y(t) > 6 5—|—12
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7.4 problem 21

Internal problem ID [5697]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

8sin(t) O0<t<m
0 <t

y'+ 9 =

With initial conditions
[y(0) = 0,7'(0) = 4]

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 35

Ldsolve([diff(y(t),t$2)+9*y(t)=piecewise(O<t and t<Pi,8*sin(t),t>Pi,0),y(0) = ?, D(y) (0) = 4]

sin§3t) t<0
y(t) =4 sin (t)cos (t)> t<m
sin(3t) <t

3
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v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 30

LDSolve [{y'' [t]+9*y[t]==Piecewise [{{8*Sin[t],0<t<Pi},{0,t>Pi}}],{y[0]==0,y"' [0]j==4}},y[t] ,t,In

3 sin(3¢) t>7Vt<0

v = o sin(t) + sin(3t) True
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7.5 problem 22

Internal problem ID [5698]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

4 0<t<l1
8 1<t

y'+3y +2y =

With initial conditions
[y(0) = 0,%'(0) = 0]

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 62

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(0<t and t<1,4*t,t>1,8)J,y(O) = 0, D(y)

0 t<0
y(t) = 2t —e -3+ 4et t<1
3e—2t+2 _ Se—t-i-l _ e—2t _|_4 _|_4e—t 1 S t
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v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 70

LDSolve [{y'' [t]1+3*y' [t]+2*y[t]==Piecewise [{{4*t,0<t<1},{8,t>1}}],{y[0]==0,y" [0}] ==0}},y[t],t,1

0 t<0
y(t) = { 2% —e 2+ 4et —3 0<t<1
e 2 (=1 + 3e? + 4e’ + 4e?* — 8e'™l)  True
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7.6 problem 23

Internal problem ID [5699]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

3sin () —cos(t) O0<t<2m

y'+y -2y = ,
3sin (2t) —cos (2t) 2w <t

With initial conditions
[y(0) = 1,7/(0) = 0]

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 48

Ldsolve( [diff (y(t),t$2)+diff (y(t),t)-2%y(t)=piecewise(0<t and t<2%Pi ,3*sin(t)-}:os(t) ,E>2#Pi , 3

(2 e3t-|;1)e—2* t<0

y(t) = e’ — sin (¢) t<2m
e’ —sin(t)cos(t) 2m <t
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v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 55

LDSolve [{y'' [t]+y' [t]-2*y[t]==Piecewise [{{3*Sin[t]-Cos[t],0<t<2*Pi},{3*Sin [2*@] -Cos [2*%t] , t>2%

e—2t 2et
Tty t<0
y(t) = | el —sin(t) 0<t<2rm
e! — cos(t) sin(t) True
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7.7 problem 24

Internal problem ID [5700]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

1 0<t<1
0 1<t

y'+3y +2y =

With initial conditions
[y(0) = 0,%'(0) = 0]

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 56

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(0<t and t<1,1,t>1,0),y}0) = 0, D(y)(C

0 t<0
1—2et4e2 t<1
9 e—t+1 _ e—2t+2 _ 2e—t + e—2t 1 S t
y(t) = 5
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v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 57

LDSolve [{y'' [t]+3*y' [t]1+2*y[t]==Piecewise[{{1,0<t<1},{0,t>1}}],{y[0]==0,y" [O] =j=0}},y[t] ,t,Inc

0 t<0
y(t) = { le=2(—1+¢t)” 0<t<1
i(-l1+ee*(—1—e+2e")  True
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7.8 problem 25

Internal problem ID [5701]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

t O0<t<1
0 1<t

y' +y=

With initial conditions
[y(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 34

{dsolve([diff(y(t),t$2)+y(t)=piecewise(0<t and t<1,t,t>1,0),y(0) = 0, D(y)(0) } 0],y(t), sing

0 t<0
y(t) = —sin (¢) +¢ t<1
—sin(t)+cos(t—1)+sin(t—1) 1<t

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 44

e

kDSolve [{y'' [t1+y[t]==Piecewise[{{t,0<t<1},{0,t>1}}]1,{y[0]==0,y' [0]==0}},y[t], | ,IncludeSingul

t — sin(t) 0<t<l1

y(t) = { cos(1 — t) —sin(1 — ) —sin()  ¢> 1
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7.9 problem 26

Internal problem ID [5702]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

10sin(t) 0<t<2m
0 2r <t

y'+2y +5y=

With initial conditions

v/ Solution by Maple
Time used: 0.594 (sec). Leaf size: 102

Ldsolve( [diff (y(t),t$2)+2+diff (y(t),t)+5*y(t)=piecewise (0<t and t<2Pi, 10*sin(j;) ,£>2%Pi,0) ,y(

_ei(2 cos(2t2)—3 sin(2t)) t<0

y(t) = 2 cos (t) et sin (t) — cos (t) + 2sin (t) t<2m
2cos (t) e *sin (£) — 2 cos (t)? €™ + sin (t) cos (t) 2™t + &> 21 < ¢
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v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 94

LDSolve [{y'' [t]+2xy' [t]+5*y[t]==Piecewise [{{10%Sin[t],0<t<2*Pi},{0,t>2*Pi}}] ,{}r [Pil==1,y' [Pi]

1e7*(3sin(2t) — 2 cos(2t)) t<0
y(t) = { — cos(t) + 2sin(t) + e *sin(2¢) 0<t<2om
1e7%((2 + €°) sin(2t) — 2€" cos(2t)) True
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7.10 problem 27

Internal problem ID [5703]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.3, page 224

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

82 0<t<5
0 <t

y' +4y =

With initial conditions

[y(1) =1+ cos(2),y'(1) =4 — 2sin (2)]

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 47

r

N
Ldsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<t and t<5,8*t~2,t>5,0),y(1) = 1+cos(2), D(y) (1) =

0 t<0
y(t) = 2t> — 1 + cos (2t) t<b
49 cos (2t — 10) + 10sin (2¢ — 10) +cos (2t) 5 <t

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 51

e

kDSolve [{y'' [t]1+4*y[t]==Piecewise [{{8*t~2,0<t<5},{0,t>5}}],{y[1]1==1+Cos[2],y"' [Jl] ==4-2%Sin[2]}

2t? + cos(2t) — 1 0<t<5

y(t) = o 49 cos(2(t — 5)) + cos(2t) — 10sin(10 — 2t) ¢ >5
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8.1 problem 3

Internal problem ID [5704]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

Y +4y=06(—7+1)

With initial conditions
[y(0) = 8,%'(0) = 0]

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

-

Ldsolve([diff(y(t),t$2)+4*y(t)=Dirac(t—Pi),y(O) =8, D(y)(0) = 0],y(t), singso}[=a11)

Heaviside (—7 + t) sin (2¢)
2

y(t) = 8cos (2t) +

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

‘ DSolve[{y'' [t]+4xy[t]==DiracDelta[t-Pi],{y[0]==8,y' [0]1==0}},y[t],t, IncludeSinéularSolutions

y(t) = 0(t — 7) sin(¢) cos(t) + 8 cos(2t)
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8.2 problem 4

Internal problem ID [5705]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y" + 16y = 4(6(t — 37))

With initial conditions
[y(0) = 2,'(0) = 0]

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

-

Ldsolve([diff(y(t),t$2)+16*y(t)=4*Dirac(t-S*Pi),y(O) = 2, D(y)(0) = 0],y(¢), s}lngsol=all)

y(t) = 2 cos (4t) + Heaviside (t — 3) sin (4t)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23

LDSolve [{y'' [t]1+16%xy[t]==4*DiracDelta[t-3*Pi] ,{y[0]==2,y' [0]==0}},y([t],t, IncluﬂieSingularSolut

y(t) = 0(t — 3m) sin(4t) + 2 cos(4t)
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8.3 problem 5

Internal problem ID [5706]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' +y=0(—m+1t)— (6(—2m + 1))

With initial conditions
[y(0) = 0,'(0) = 1]

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

-

Ldsolve([diff(y(t),t$2)+y(t)=Dirac(t—Pi)-Dirac(t-Z*Pi),y(O) =0, D(y(0) = 1] ,}z(t), singsol=az

y(t) = —sin (t) (Heaviside (—m + t) + Heaviside (—27 +t) — 1)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 23

LDSolve [{y'' [t]+y[t]l==DiracDelta[t-Pi]-DiracDelta[t-2*Pi],{y[0]==0,y' [0]==1}} ,}' [t],t,IncludeS

y(t) = —((0(t — 27) + 6(t — ) — 1) sin(t))
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8.4 problem 6

Internal problem ID [5707]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y' + 4y +5y =6(t—1)

With initial conditions
[y(0) = 0,(0) = 3]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

-

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=Dirac(t—1),y(O) = 0, D(y(0) = éj],y(t), singsol

y(t) = 3e *sin (t) + Heaviside (¢t — 1) e **?sin (t — 1)

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 31

‘ DSolve[{y'' [t]+4xy' [t]1+5*y[t]==DiracDelta[t-1],{y[0]==0,y' [0]==3}},y[t],t, Inc?.udeSingularSol

y(t) = e > (3sin(t) — e*0(t — 1)sin(1 — t))
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8.5 problem 7

Internal problem ID [5708]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

1
4y + 24y + 37y =17e " + 5(t — 5)

With initial conditions
[y(0) = 1,4'(0) = 1]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

-

Ldsolve( [4xdiff (y(t),t$2)+24*diff (y(t),t)+37*y(t)=17*exp(-t)+Dirac(t-1/2) ,y(O)} =1, D(y)(0) =

e 3t (Heaviside (t—1)ersin (=14 %) +2€* 4 8sin (%))
2

y(t) =

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 63

-

DSolve [{4xy'' [t]+24x*y' [t]+27*y[t]==17*Exp[-t]+DiracDeltal[t-1/2],{y[0]==1,y" [oj ==1}},y[t],t,I

N\ J

y(t) = 8—14e—9t/2 (7e*4 (e — €%/%) (2t — 1) + 12(=T€* + 172 - 3))
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8.6 problem 8

Internal problem ID [5709]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

Y’ + 3y + 2y = 10sin (¢) + 10(6(¢ — 1))

With initial conditions
[y(0) = 1,%/(0) = —1]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

e N

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=10*(sin(t)+Dirac(t-1)),y(O) = 1,JD(y) ) = -11,

y(t) = —10 Heaviside (¢ — 1) e 2*? 4+ 10 Heaviside (t — 1) e "'
—3cos(t) +sin(t) —2e % +6e"

v/ Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 46

-

DSolve[{y'' [t]1+3*y' [t]+2*y[t]==10*(Sin[t]+DiracDelta[t-1]),{y[0]==1,y' [0] ==—1\}} ,y[t],t,Inclu

N

y(t) — 10" (e —e) O(t — 1) — 2e™* + 6e~" + sin(t) — 3 cos(t)
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8.7 problem 9

Internal problem ID [5710)]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y" + 4y’ + 5y = (1 — Heaviside (—10 + t)) " — e°(6(—10 + t))

With initial conditions
[y(0) =0,7'(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 49

e

Ldsolve ([diff (y(t),t$2)+4*diff (y(t),t)+5*y(t)=(1-Heaviside(t-10))*exp(t) -exp(l\ﬂD) *Dirac(t-10),

y(t) =
e 2t ((—e* cos (t — 10) + 7e* sin (¢t — 10) + €*) Heaviside (t — 10) + cos (t) — 7 sin (t) — *)
10

v/ Solution by Mathematica
Time used: 0.571 (sec). Leaf size: 94

‘ DSolve [{y'' [t]+4*y' [t]+b*y[t]==(1-UnitStep[t-10])*Exp[t]-Exp[10]*DiracDelta [t+10] ,{y[0]==0,y

y(t) — %e‘ﬂ (10e*°6(t—10) sin(10—¢) +6(10—t) (€*+3€e* sin(10—t) —e* cos(10—t))
— 3e*sin(10 — ¢) + 7sin(t) + €* cos(10 — t) — cos(t))
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8.8 problem 10

Internal problem ID [5711]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y"' + 5y + 6y = 5<t - g) + cos (t) Heaviside (—m + t)

With initial conditions

[y(0) = 0,4'(0) = 0]
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 79

|dsolve([diff (y(t),t$2)+5xdiff (y(t),t)+6*y(t)=Dirac(t-1/2+Pi)+Heaviside (t-Pi)*cos(t),y(0) = C

_3p3r 3 Heaviside (—m + t) e 3137

10
2 Heaviside (—57r +t) e 2tt2m + Heaviside <t B g ) o2t
Heaviside (—m + t) (cos (t) + sin (¢))
- 10

y(t) = — Heaviside (t - g) e

v Solution by Mathematica
Time used: 0.511 (sec). Leaf size: 85

-

DSolve[{y'' [t]+5*y' [t]1+6*y[t]==DiracDelta[t-1/2*Pi]+UnitStep[t-Pi]l*Cos[t],{y [\{D] ==0,y' [0]==0]}

N\

y(t) — 1—1()6_3t((9(7r — 1) — 1) (—4e"™" — e sin(t) — ¥ cos(t) + 3¢°")
— 10e™ (e™? — e*) 6(2t — )
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8.9 problem 11

Internal problem ID [5712]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y" + 5y + 6y = Heaviside (¢t — 1) + 6(—2 + t)

With initial conditions
[y(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 68

dsolve ([diff (y(t),t$2)+5*diff (y(t),t)+6xy(t)=Heaviside(t-1)+Dirac(t-2),y(0) = 0, D(y)(0) = 1

N

y(t) = e 2 — e 4 Heavisicée (t—1) B Heaviside (152 —1)e2t+2
Heaviside (t — 1) 7313

3

+ Heaviside (t — 2) e 2" +- — Heaviside (t — 2) e73!*6

v Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 80

‘ DSolve[{y'' [t]+5*y' [t]+6*y[t]==UnitStep[t-1]+DiracDelta[t-2],{y[0]==0,y"' [0] ==#}} ,y[t],t,Incl

y(t) — ée_?’t (664 (e —€?)f(t—2) — ((et + 2¢) (e — et)2 6(1 — t)) + 6e’ + €% — 3e't?

+ 2e3 — 6>
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8.10 problem 12

Internal problem ID [5713]

Book: ADVANCED ENGINEERING MATHEMATICS. ERWIN KREYSZIG, HERBERT
KREYSZIG, EDWARD J. NORMINTON. 10th edition. John Wiley USA. 2011

Section: Chapter 6. Laplace Transforms. Problem set 6.4, page 230

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

Y’ + 2y + 5y = 25t — 100(6(—7 + t))

With initial conditions
[y(0) = —2,%(0) = 5]

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

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=25*t—100*Dirac(t-Pi),y(O) = -2, i)(y) (0) = 51,¢

y(t) = —50 Heaviside (— + t) sin (2t) " " + 5t — 2

v/ Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 29

! DSolve[{y'' [t]+2xy' [t]+b*y[t]==25*t-100*DiracDelta[t-Pi],{y[0]==-2,y' [0]==5}} Ly [t],t,Include

y(t) — —50e™*0(t — ) sin(2t) + 5t — 2
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