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1.1 problem 6

Internal problem ID [4869]

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

Yxz+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: 11

e B

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

y(z) =y(0) (z +1)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 9

e

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

~—

y(x) = c1(x+1)



1.2 problem 7

Internal problem ID [4870)]

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

2zy +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 _y %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) = (? —z’ + 1)



1.3 problem 8

Internal problem ID [4871]

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

Yz —3y—k=0

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 + c12®



1.4 problem 9

Internal problem ID [4872]

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); |

(1 1,1 4 1l 1 5 6
y(z) = (1 5% 548 )y(O) + (:c 2"+ 155% D(y) (0) + O(z°)
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 2?
y(l‘)—)CQ(l—ZO—E'i‘IE) +cl(ﬂ_5+1)



1.5 problem 10

Internal problem ID [4873]

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'+xy=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 1 1
(g i@t L os teyis o4 15\ p 6
y(z) ( 6%~ 24° 120x)y(0)+(w+2w+6x 51" 3055) (y) (0)+O(z°)
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 23z
Lty I A A
y(z)—)cl( 120 24 6 + )+C2( 30 24+ 5 + 5 +x)



1.6 problem 11

Internal problem ID [4874]

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’+x2y=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;
dsolve(diff (y(x) ,x$2)-diff (y(x),x)+x"2*y(x)=0,y(x) ,type='series',x=0) ; J
1 1 1 1 1 1
(1 a2 e R S S A ) 6

y(z) ( 57 60x)y(0)+(x+2x + gttt o 24x> (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,O,S}] J

o ! o ozt 23 2P
2 _Z 41 2 42 47 4
y(w)—>cl< oo )+c2( 24+24+6+2+x)



1.7 problem 12

Internal problem ID [4875]

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]

(—z?+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

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

N J

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
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1.8 problem 13

Internal problem ID [4876]

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

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

N J

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}]

~—

5 8 zt  x?
NN i LT
y(@) C2< 24 6 +‘”)+Cl( 24”2 " )
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1.9 problem 14

Internal problem ID [4877]

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

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

N J

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)



1.10 problem 16

Internal problem ID [4878]

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]

d4y+y —1=0

With initial conditions

{y(O) = ?J

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

-

N\

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

(2) = — 128z° N 32z 3223
Y 15 3 3 4
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1.11 problem 17

Internal problem ID [4879]

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

‘0rder:=6; ‘
dsolve ([diff (y(x) ,x$2)+3*x*diff (y(x),x)+2*y(x)=0,y(0) = 1, D(y)(0) = 1],y(x),type%'serie3',x=

N\ J

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

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

r

LAsymptoticDSolveValue [{y'' [x]+3*xxy' [x]+2*y[x]==0,{y[0]==1,y' [0]==1}},y[x],{x,0, 5}}]
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1.12 problem 18

Internal problem ID [4880)]

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

(Order :=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) = 15{F1,y(x),type

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)*y' ' [x]-2*x*y' [x]+30*y[x]==0,{y[0]==0,y"' [0] ==1875/1p00}} ,y[x1,{

(@) = 63x° B 35x3 N 15z
y 8 4 8
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1.13 problem 19

Internal problem ID [4881]

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 —2y=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); J

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
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2.1 problem 2

Internal problem ID [4882]

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 +2+2)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: 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=0);

1 1 1 1 1
= 1 — 2 _ 3__ 5 _ = 2_ 3 5 D 6
y(z) < + g%+ 5% 5g® )y(0)+ (ﬂc 15~ 2% Tan® (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}]

x> 2 z? ¥ 3 x?
T S | Lo r
y(ac)—>cl< 480+48+ g + )+cz( +x>
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2.2 problem 3

Internal problem ID [4883]

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 +x2y=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

y(;p) =cC (1 — —.7}2 + ile + 9) (:L_ﬁ)) + 02(]. — %x2 + ix‘l + O (136))

T

6 120

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 42

e

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

~—

(@) = 3 x+1 te z? x2+1
C — — — — —_— — —
Y=l "7, 2\120 " 6
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2.3 problem 4

Internal problem ID [4884]

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); |

1 1 1 1 1
_ T o B S e S 6
y(z) clx( 58+ 5% ~ 12% T 2880° ~ 36400° + 0 (z°)
Lo 15 1 4 1 5 6
+02(ln(x)( T+ % = 527+ et = ot + 0 (z°)

3 7 35 101
1924 L3 20 a4, U 5 6
+'< i *36% " 128" T sean® +O @)
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 85
[AsymptoticDSolveValue [x*xy'' [x]+y[x]==0,y[x],{x,0,5}] J

144

x® 2t 3 P
+@<—————+———wm)

]_ _4 4 4 3_21 2 1 2 1 2
y(l')—>C1<—x(m3—12m2—|—72z—144) log(z)+ Tz* + 480z 176;(? + 1728z + 17 8)

2880 144 12 2
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2.4 problem 5

Internal problem ID [4885]

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"+ (14+22)y' +(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: 43

( N
‘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',x=0)

J

.
)

Y RS S B S S S 6

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

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

2  xt d 2P ozt 2 2P
Y A A AL A A A D
y(z) cl( 120+24 6+2 z + )-l-cz( 120—|-24 6+2 T+ >og(x)
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2.5 problem 6

Internal problem ID [4886]

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” +22°%y + (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',x=0)

.
b

~ 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_5L3_ 4 5 6
+( 3z 8%~ 216% T 100" + O (z°)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 83

~—

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

1 1
y(z) = a (2—16 (—z* —5162° — 1080z — 432z + 216) — 1—8x(7x3 — 122° — 36z — 36) log(x))

+c —97x5—E+$—3+x2+x
>\ 360 36 ' 3
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2.6 problem 7

Internal problem ID [4887]

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, 15 1 4, 15 1s 1 4.1 5 6
y(x)—(1+2x 6% oz ~ 3% yO0)+ (z+ =z '+ ——z° ) 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}] J

2 ozt L8 x> ot 23
N A LT Tty
y(x) 02<120 12+6+x)+61( 30+24 6+2+ )
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2.7 problem 8

Internal problem ID [4888]

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]

zy'+y +zy=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 (a;ﬁ)) + (Zﬁ _ ng4 L0 (xﬁ)) -

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

e

LAsymptoticDSolveValue [x*y'' [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 [4889]

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 (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: 26

e N

‘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',x=0w;

y(z) =ca1vz (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)
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2.9 problem 10

Internal problem ID [4890)]

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]]

2y’ +2y +4zy =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) = e (1 - §x2 + Ew‘l +0 (:1:6)) +
v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 40

-

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

~—

(z) = LN PP
—_— — c —_— e —
Y “\3 z) " P\ 15 3
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2.10 problem 11

Internal problem ID [4891]

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

( N
‘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',x=0)

J

.
)

27 67 247 120
N e (1422 + 2% + 22° + Z2* + 52° + 0 (29))

1 1 1 1
y(x) =1 (1 +z+2?+ -+t + 2+ 0 (xﬁ))

x
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 58
LAsymptoticDSolveValue [x*y' ' [x]+(2-2%x) *y' [x]+(x-2) *y [x]==0,y[x],{x,0,5}] J

@Woa(Z L T ) (BT T aia
)=l —+—+—+- ol=+—+—+=x
y W24 "3 T2 g 202476 T2
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2.11 problem 12

Internal problem ID [4892]

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]]

2’y +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"2xdiff (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°%)) x4 c2(1 — 222 + 22* + O (7))

y(z) = o
v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 38
[AsymptoticDSolveValue [x~2*y' ' [x]+6*x*y' [x]+(4*x~2+6)*y [x]==0,y[x],{x,0,5}] J

@ ool 2 2 1 2
)= —=+—-—— ol —+—=5-—-2
y W\# T3 )72\ 15 T2 3
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2.12 problem 13

Internal problem ID [4893]

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

( N
‘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',x=0)

.
)

J

1 1 1 1
— (1 1 .2, .3 4 5 6
y(z) (n(x)c2+c1)( ot ort et + o +12Ox)+0(x)

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

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

o ozt 2 2P x> ozt 2 2P
I AL 1 roLr 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 [4894]

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—2z)y" —(1+62)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

~N

‘0rder:=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',ﬁ=0);

5 5 35 105 1155 3003
_ S 99 o | VY. 3 4 5 6
y(z) clxz( tort g+ e+ oo+ e +0(z ))
12 2
+02<1—2x—8x2—16x3—?8x4—$x5+0(x6))

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

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

256z° 128z
y(x) = c (— 5330 - ix — 162°® — 82 — 2z + 1)

300325 1155z* 105z 352% 5z 3/2
¢ + +E S+l

256 + 128 16 8 2
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2.14 problem 16

Internal problem ID [4895]

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

~N

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

1. 1.5 1 1

o s 6
()—cl\/_<1+ 5%~ 0% " 560%° ~ 2688° ~ 8428” °+0 (z ))+Cz(1+4x+0(x )

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

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

5 .’13'4 173 .’13'2

(x)—)cl\/_<—m—m—%—4—o+2+l>+Cg(4:17+1)
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2.15 problem 17

Internal problem ID [4896]

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);

W

2 2 12 4
y(.’E) =z (1 — §.’E + 3_$2 . o6 3 5 4 096

_ 5 6
7t 7 " 365° tessas”  msmioas® T O )>

32, 256 , 512 4096
1— 94 o 290 3 4_ 5 6
+ 02( 85+ 50" — 135 % + 17s% ~ agrrs® T O (@)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 83

-

LAsymptoticDSolveValue [4xx*xy' ' [x]+y' [x]+8*y[x]==0,y[x],{x,0,5}] J

@) = ¢ 40962 | l20' 2560”322
y 2\ 7149175 T 1755~ 135 5
31 ( 409625  512z%  2562° 3222 8z )
+c

T7571025 | 65835 3465 | 77 7
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2.16 problem 18

Internal problem ID [4897]

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*(t“2-3*t+2)*diff(y(t),t$2)-2*diff(y(t),t)+y(t)=0,y(t),type='series',t=0)

.
b

1, 7., T3, 1037 .
=(1- =2 P t
y(t) (1 16 ~192° " 3073 " o1aa0’ ) YO

1, 5 47 643
t+ -2+ P+ ——t*+——t°) D t6
+( T35t T o6t * 15360 t 307200 ) PW (O +0()

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

~—

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

—+1 + o+t

) - 10375 73ttt  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 [4898]

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]]

2(62—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+ tt + t5) y(0)

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

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

~N

LAsymptoticDSolveValue [2%(£72-5%t+6) *y' ' [t]+(2*t-3) *y' [t]-8*y[t]==0,y[t],{t,0,5}] J

+ = +1 += +t

() - 923t° +299t4+ 132 ¢2 te 2627t° N 851t4 +37t3 t?
y “\ 34560 " 5184 ' 108 ' 3 2\ 92160 ' 13824 ' 288 ' 8
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2.18 problem 20

Internal problem ID [4899]

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

~N

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

y(t) =cit(14+0 (%)) + (%t +0 (tﬁ)) In (¢) 2

1 2, 7. 35, ol
1—t—t2 4+ 33— — 4+ — 54+ 0 (8
+< 3' 79" Ta1" "9’ Toot6 T (>)C2

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 43

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

1 1
y(t) = (ﬁg (—35¢* + 63t> — 162t + 243t + 729) + gtlog(t)) + cot



3.1
3.2
3.3
3.4
3.5
3.6

35

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

problem 2 . . . . ... e e 3061
problem 3 . . . . . L 37
problem 4 . . . ..
problem 6 . . . . ... 391
problem 7 . . . .. L e 40}

problem 8 . . . . . L e 4Tl
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3.1 problem 2

Internal problem ID [4900]

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 Equa-

tion page 195

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

49

4
2y + vz + <x ——)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: 35

‘0rder:=6; ‘
e='series',x=OP;
4
a7 (1 — 52 + st + 0 (29) + ¢ (1 — 552% + 1o552* + O (9))
y(z) = 2
€Tr7

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52
LAsymptoticDSolveValue [x~2xy' ' [x]+xxy' [x]+(x"2-4/49) *y [x]==0,y[x],{x,0,5}] J

y(z) = az

2/7(49x4 _ Ta? N 1) N c2<1920

4608 36
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3.2 problem 3

Internal problem ID [4901]

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 Equa-

tion page 195

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

CL'y”—FyI-I-%:O

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

e B

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

11 1 1 1
= (1 1— = a2 3 L 6
y(@) = (@) ez + 1) ( e ~mn® T iamase® ~ 1amaseoo® TO ))

1 3., 11, 25 , 137 . )
+(2x 61” T oo1a” ~ ssar3e” + aaasesoo0” TO@)) e

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

LAsymptoticDSolveValue [x*y'' [x]+y' [x]+1/4*y[x]==0,y[x],{x,0,5}] J
(@)= e - x5 N et 2P N =z 1) 4 1372°  25z* N 1123
Y "\ 14745600 ' 147456 2304 ' 64 4 2\ 442368000 884736 ' 6912

oy T N Y R SR
64 14745600 ~ 147456 2304 ' 64 4 B\ Ty
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3.3 problem 4

Internal problem ID [4902]

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 Equa-

tion 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

‘0rder:=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 4 1 227
Y T SO S I IS S B _ A sy la 22T 5\ 5 O (5
y(z) < 9% 3% ~156% T 1357 ) y( )+(a: 577 T 6% ~ 51307 ) (y) (0)+0(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}]

~—  /

(CL‘)—)C _2271‘5+.’L'_4_4_.’173+z +c .7,'_5_65.’134_1_:1;_3_@_{_1
y 2 2430 6 27 '\ 135 486 3 9
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3.4 problem 6

Internal problem ID [4903]

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 Equa-

tion 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

p
‘0rder:=6; ‘
Ldsolve(x‘2*diff(y(x),x$2)+1/4*(x+3/4)*y(x)=0,y(x),type='series',x=0); J

11 1 1 1
i1 o4 22 3 4_ 5 6
y(@) C“”4( 2°+ 51" ~ 0% * 10330”  3628800° T O ))

1 4 1 5 6
362880 wm&mx+o@))

+eozi(1 1x+ 1 z? 1 %+
2 6~ ' 120 5040

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 90

LAsymptoticDSolveValue [x~2xy' ' [x]+1/4%(x+3/4)*y [x]==0,y[x],{x,0,5}] J

x? x* 2 1z
— ez - - E LT Ty
y(@) CQV&E( 3628800 1 40320 720 24 2T )
T G
! 39916800 ' 362880 5040 ' 120 6
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3.5 problem 7

Internal problem ID [4904]

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 Equa-

tion page 195

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

(@ -1y _

1 0

w2y”+y’x+

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

e N
‘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='series',Xfp);

y(@) = az(l — 5;8% + et + 0 (29)) + e (1 — g2° + g52* + O (29))
- v
v Solution by Mathematica
Time used: 0.009 (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}]

~—

7/2

T 3/2 1 292 p5/2 Ny
y() _’cl<3zT4_T+ﬁ) “2(@—@* x)
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3.6 problem 8

Internal problem ID [4905]

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 Equa-

tion 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 = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘Order:=6; ‘
|dsolve((2xx+1)"2%diff (y(x),x$2)+2 (24x+1)*diff (y(x) , %) +16%x* (x+1) *y (x)=0,y (x) , type="'series' ,x

1 152 4 5 1 104
y(z) = (1 - gx?’ + §6m4 - f—5x5> y(0)+ (1‘ —z’ 4 §CE3 - §0x4 + %$5> D(y) (0)+0O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 61

‘ AsymptoticDSolveValue [ (2xx+1) "2xy' ' [x]+2% (2*x+1)*y' [x]+16%x* (x+1)*y[x]==0,y[x],{x

,0,5}]

15225 16z* 8z te 10425 B 10z* 423
2\ 15 3 3

— - 41 Y
y(w)—>cl( 15 + 3 3 + + °+x
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Chapter 5. Series Solutions of ODEs. Special
Functions. Problem set 5.5. Bessel Functions Y (x).
General Solution page 200

problem 1 . . . . . . .. (43l
problem 2 . . . . . L e e 45]
problem 3 . . . .. 46l
problem 4 . . . . L 47
problem 5 . . . ..o 48
problem 6 . . . . ... e e 49]
problem 7 . . . . . B0l
problem 8 . . . .. 531

problem 9 . . . .. 2]
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4.1 problem 1

Internal problem ID [4906]

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 Func-
tions Y(x). General Solution page 200

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

2y +yz+ (22 —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“2*diff(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 +

coxV® _ z? 1 1 z? z8
e (1 11av6" 3221 6) (1+6) ol )>
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 210

kAsymptoticDSolveValue [x~2*y' ' [x]+x*y' [x]+(x"2-6)*y[x]==0,y[x],{x,0,5}]

.’E4

(~4= B+ (1= V6) (2- V) (2= 6+ (3- V6) (4~ V)

$2

_ Vo
—4—«6+<1—¢6><2—¢6)“>

y(z) = e <

1.4

o AT T (T BT )

2

— ad +1) 26
—4+ 6+ (1+6) (2+V6) )
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4.2 problem 2

Internal problem ID [4907]

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 Func-
tions Y(x). General Solution page 200

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +5y +x2y=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; ‘
‘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— $52° + 552" + 0(2%)) + co(In (z) (92 4 O (29)) 4 (—144 — 362 4 O (29)))

4
v/ Solution by Mathematica
Time used: 0.008 (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 [4908]

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 Func-
tions 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='series',x=0);

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

Wl

x
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38

-

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

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

Internal problem ID [4909]

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 Func-
tions Y(x). General Solution page 200

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y' +zy=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+ 0"

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 [4910)]

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 Func-
tions 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);

11 1 1
_ I 3 a_ L 5 6
y(@) = (n(@) ez + 1) ( "t er® " 300° T se® ~ 1amaseoo” T O )
1 3., 11, 25 137 ;
+ (2”” 61° Too12® ~searas” T aaasesono” TO ) )@

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

-

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

u(£) = o1 (_ x5 N A +x_2_§+1) +02( 1372°  25z° +11x3

14745600 = 147456 2304 64 4 442368000 884736 6912

—3—x2+<— AN +x—2—£+1)10g(w)+£)
14745600 147456 2304 64 4 2

64
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4.6 problem 6
Internal problem ID [4911]

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 Func-
tions 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);

y(z) = (In(x) cy + c1) (1 — 36z + 3242 — 12962° + 29163* — %gmf +0 (xﬁ))

2 2
+ (72x — 9722” + 47522° — 12150z* + 3?225 "+ 0 (xﬁ)) c2

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 93

[AsymptoticDSolveValue [xxy' ' [x]+y' [x]+36*y[x]==0,y[x],{x,0,5}] J
104 5 ) 225
y(@) = (—%26”” +20162* — 12062 + 32427 — 362 + 1) +e <%§x — 121502*
10497625
+47522° — 97222 + (—%;6% +29162* — 12962° 432422 — 362 + 1) log(z) +72x)
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4.7 problem 7

Internal problem ID [4912]

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 Func-
tions 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

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

N\ J

k2t

v0) = (1= 55 )0 + (2 - 554 ) Do) 0 + O

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 [4913]

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 Func-
tions 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

‘0rder:=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) z + 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}]

~—

y(x) = oz + ¢
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4.9 problem 9

Internal problem ID [4914]

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 Func-
tions Y(x). General Solution page 200

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy’ =5y +zy=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) = c;2° (1 - 1i6x2 + %x‘l +0 (xﬁ)) + ¢ (—86400 — 1080022 — 13502* + O (%))

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 44

e

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
5.2 problem 12
5.3 problem 13
5.4 problem 14
5.5 problem 15
5.6 problem 16
5.7 problem 17
5.8 problem 18
5.9 problem 19
5.10 problem 20

93
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5.1 problem 11

Internal problem ID [4915]

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 —22% + §x4> y(0) + (w — gxg + %x5> 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 [4916]

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',x=OU;

1 1 1 1
= (1 1 T2 =3 4 5 6
y(z) (n(x)c2+c1)< ot et et e +—12Ox>+0(x)

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}]

| —

¥ ot 2 z? ¥ ot oz
SN (S 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 [4917]

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 —(@z—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',x=OP;

35 35 665 259
y(x) = <1 + =2+ =2+ —z* + —x5) y(0)

2 6 12 4
1, 35, 35, 49, ;
+(x g8 Tttt e D(y) (0) + O(=°)

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

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

(z) = 259x° N 665x* N 3513 N 3512 1) 4 491° N 35z% N 35z% g2
Y\ = al 7y 12 6 2 2\ 12 6 2
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5.4 problem 14

Internal problem ID [4918]

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 NP1
y(@) ( 3° T16° " 20as® 2567 ) VO

+ (- g5+ 55— porsa’) D) (0)+0(&")

327 T 327 T 2048”

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}]

~—

y >\ 2048 ' 32 32 "\256 2048 ' 16 32
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5.5 problem 15

Internal problem ID [4919]

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

~N

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

J

; 2_|_i 1 4+O(6)
“a+ 4B B2+ (VBo1)

cor? __ z? 1 1 z* z®
e (1 a5 B arvE arn)” O )>

y(z) = czV° (1 +




99

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

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

.’E4

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

$2

_ G
—3—«5+<1—¢5><2—¢5>“>

y(z) = e <

1.4

o AT T T BT )

2

— ad +1) 25
-3+v5+ (1+v5) (2+5) )
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5.6 problem 16

Internal problem ID [4920]

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]]

$2yll +2x3y/ + (wQ _ 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

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

N

(12 — 622 + §z* 4 O (29))
T

1
y(z) = ¢z’ (1 — §$2 + %x‘* +0 (mﬁ)) +

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 44

e

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

~—

y W8 "272) 72\ 56 " 2
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5.7 problem 17

Internal problem ID [4921]

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 B

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

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 66

-

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

| —

zt  xd 2P 2 o B,
N A 1 o r,r v
y(zx) C1<24+ 5 + 5 +x+ >+c2<360+60+12+ 3 +w>
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5.8 problem 18

Internal problem ID [4922]

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

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); J

y(x) =c (1 _ %x4 +0 (x6)> n 62(—2 + x;—i- @) (J;6))

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}]

zt 1z
y(z) —>cz<1 - g) -l-cl(; - 3)

\ >
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5.9 problem 19

Internal problem ID [4923]

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

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

11 1 1 1
— 1 _ = T 2 3 4 - .5 6
y(@) C”’( 3%+ 102 ~oa16” T 7372s0°  ssamacoo® T O >)
11 1 1 1
1 _ - 2 - .3 4 5 6
+ 02( B (=) ( 1“5 6% *3es6a”  aeaeran” T O )>

3 7 35 101
1— — 2 3 _ 4 5 O 6
+ < 61 *2301° ~ aao368” T ssamacoo® T O )

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 85

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

z(z3 — 48z% + 1152z — 9216) log(z)
y(@) = o ( 36864
N —47z* + 192023 — 34560z% + 110592z + 442368
442368

il z* x>z
* 02(737280 To216 T192 8 T ‘”)
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5.10 problem 20

Internal problem ID [4924]

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]]

zy'+y —zy=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
y(x) = (ln (.’IJ) Co + Cl) (1 + Z—le + 6_43:4 +0 (xﬁ)) + <_Zx2 _ 1_28(1;4 +0 (3;6)) Co
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}]

~—

) (R (A
y TR 2\ 7128 "1 " 621" 1 &
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6.1 problem 1

Internal problem ID [4925]

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‘]]

, | 26y 97sin (2¢) _

Y + 0

With initial conditions

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

-

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

| —

26t

_ 5cos (2t) 4 13sin (2t) + 5e75
4 4 4

y(t) =

v Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 31

‘ DSolve [{y' [t]+52/10*y[t]1==194/10%Sin[2*t],{y[0]==0}},y[t],t, IncludeSingularSolutibns -> Truel

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

Internal problem ID [4926]

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]

2u+y =0
With initial conditions
3
{y(o) = 5]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve( [diff (y(t),t)+2%y(£)=0,y(0) = 3/2],y(t), singsol=all) J
3 e—2t
) =
y(t) = —;

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 31

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

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

Internal problem ID [4927]

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”_yl_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), sing; 1=all)

y(t) = (10 + 1) e

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

-

LDSolve [{y''[t]-y' [t]1-6*y[t]==0,{y[0]==11,y' [0]==28}},y[t],¢t, IncludeSingularSolutgons -> True]

y(t) — e % + 10€*
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6.4 problem 4

Internal problem ID [4928]

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]]

y' + 9y —10e~t =0

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), singsol=a11\J)

y(t) = sin ?E3t) — cos (3t) + e~

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

LDSolve [{y'' [t]+9*y[t]==10%Exp[-t],{y[0]==0,y' [0]==0}},y[t],¢t, IncludeSingularSolutﬁons -> True

1
y(t) = e '+ 3 sin(3t) — cos(3t)
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6.5 problem 5

Internal problem ID [4929]

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 +6ez
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13

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

y(£) = 12cosh (%)
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6.6 problem 6

Internal problem ID [4930)]

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 —29cos (2t) =0

With initial conditions

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

Ldsolve([diff(y(t),t$2)-6*diff(y(t),t)+5*y(t)=29*cos(2*t),y(O) = 16/5, D(y)(0) = 3J1/5],y(t), s

cos (2t) 12sin(2t)

t:25t t
y(t) e’ +e + 5 5

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31

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

1
y(t) = e’ +2e* + g(cos(Zt) — 12sin(2t))
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6.7 problem 7

Internal problem ID [4931]

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]]

' + Ty +12y —21e¥ =0

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) = -JlO],y(t), si

(e +e' +5)e
2

y(t) =

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 28

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

y(t) — %Oe—‘“ (5¢’ (e + 31) — 128)
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6.8 problem 8

Internal problem ID [4932]

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],y(tP, singsol=a

3e2(—27 + 41t)
10

y(t) = —

v Solution by Mathematica
Time used: 0.003 (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, IncludeSingul\JarSolutions

y() = —f’—oe%(m _97)



74

6.9 problem 9

Internal problem ID [4933]

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=0

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

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

Ldsolve([diff(y(t),t$2)—4*diff(y(t),t)+3*y(t)=6*t—8,y(0) = 0, D(y)(0) = 0],y(¢), %ingsol=a11)

y(t) = e — e + 2t
v/ Solution by Mathematica
Time used: 0.003 (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, IncludeSingularSoJlutions -> T

y(t) = 2t + €' — e*
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6.10 problem 10

Internal problem ID [4934]

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]]

y

" _ v _
Y95 5 ="

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(¢), singsoJ1=all)

t2
t)=——2
y(t) =5 =25

v/ Solution by Mathematica
Time used: 0.003 (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, IncludeSingularFolutions ->

y(t) — %(ﬁ —50)
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6.11 problem 11

Internal problem ID [4935]

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'+zy—9t3—64:0

With initial conditions

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

dsolve ([diff (y(t),t$2)+3*diff (y(t),t)+225/100*y(t)=9*t~3+64,y(0) = 1, D(y)(0) = 6?/2],y(t), s

N\

y(t) = e % +e 2t 4 43 — 16> + 32t

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27

s

LDSolve [{y'' [t]1+3*y' [t]1+225/100*y [t]==9*t~3+64,{y[0]==1,y' [0]==315/10}},y[t],t, IncﬂludeSingular

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

Internal problem ID [4936]

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) = —3,4'(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(¢), s£ gsol=all)

y(t) — 2e4—t -5 e—12+3t

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

-

.
LDSolve {y'' [t]1-2*y' [t]-3*y[t]==0,{y[4]==-3,y' [4]==-17}},y[t],t, IncludeSingularSolJutions -> Tr

y(t) = 2e*t — 5e3(t=4)
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6.13 problem 13

Internal problem ID [4937]

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

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

Ldsolve([diff(y(t),t)—6*y(t)=0,y(—1) = 4],y(t), singsol=all)

~—

y(t) — 4e6t+6

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 14

-

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

| —

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

Internal problem ID [4938]

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 = 0

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

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

>

dsolve([diff (y(t),t$2)+2xdiff (y(t),t)+5xy(t)=50%t-100,y(2) = -4, D(y)(2) = 14],y(\Jt), singsol=

N

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

v/ Solution by Mathematica
Time used: 0.005 (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, IncludeSingquarSolutions

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

Internal problem ID [4939]

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 =0

With initial conditions

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

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)-4*y(t)=6*exp(2*t-3),y(3/2) = 4, D(y) (3/2) =J 5],y(t), si

y(t) = 3ei73 4 273

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 22

'DSolve[{y'' [t]+3xy' [t]-4xy[t]==6%Exp[2%t-3]1,{y[15/10]1==4,y' [15/10]1==5}},y[t],t,IncludeSingula

y(t) — 3el77 4 23
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7.1 problem 18

Internal problem ID [4940]

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) = 1],y(®), sing; 1=all)

y(t) =3es
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14

N
LDSolve [{9*y' ' [t]-6%y' [t]1+y[t]==0,{y[0]==3,y' [0]==1}},y[t],¢t, IncludeSingularSolutiJons -> True]

y(t) — 3et/3
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7.2 problem 19

Internal problem ID [4941]

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' +6y +8y—e e =0

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) ((;J) = 0],y(t),

(e —3e 2 +3et—1)e %
t) = —
y(t) 3

v Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 21

‘ DSolve[{y'' [t]1+6*y"' [t]1+8*y[t]==Exp[-3*t]-Exp[-5*t],{y[0]==0,y'[0]==0}},y[t],t, Incb.udeSingular

4 Loy
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7.3 problem 20

Internal problem ID [4942]

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> = 0

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) = —5J],y(t), sing

19
t) = 6t> — 5t + —
y(t) =6 5—!—12

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 16

s

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

19
y(t) = 16t —5)+ 15
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7.4 problem 21

Internal problem ID [4943]

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]]

Y 8sin(t) 0<t<m
Yy +9%— =0
0 <t

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) = 0, gyy)(O) = 4],

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

3

v Solution by Mathematica
Time used: 0.01 (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] ==4}J},y[t] »t,Inc

3 sin(3¢) t>7Vt<0

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

Internal problem ID [4944]

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<l
Yy +3y +2y— =0
8 1<t

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

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

\dsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=piecewise(0<t and t<1,4*t,t>1,8),y(0b = 0, D(y(

0 t<O0
y(t) = %A —e 2 _3+4et t<1
Je 22 _gettl _e 2 L 4447t 1<t

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 62

LDSolve [{y'' [t]+3%y' [t]+2%y[t]==Piecewise [{{4*t,0<t<1},{8,t>1}}],{y[01==0,y" [0] ==OJ}},y[t] ,t,In

0 t<0
y(t) = { e72%(—1+4e!) + 2t — 3 0<t<1
e 2 (—1+3e? — 4ef(—1+2¢)) +4  True
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7.6 problem 23

Internal problem ID [4945]

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 0<t<2rm
y//+y/_2y_ () () :0
3sin (2t) —cos(2t) 2w <t

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

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

‘dsolve([diff(y(t),t$2)+diff(y(t),t)—2*y(t)=piecewise(0<t and t<2*Pi,3*sin(t)—cos(k),t>2*Pi,3*

(2e3t+1)e—2t
3

y(t) = e! — sin (t) t<2m
e! —sin(t)cos(t) 2mr <t

t<0

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 55

-

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

e—Zt

2¢t
iy t<0
y(t) = | el —sin(t) 0<t<2rm
et — cos(t) sin(t) True
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7.7 problem 24

Internal problem ID [4946]

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
Yy +3y +2y— =0
0 1<t

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

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

-

dsolve ([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) \F 0, D(y) (0)

N\

0 t<0
1—2et4e2 t<1
Qe ttl _ e 242 _ 9ot L e72 1< ¢
y(t) = 5

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 57

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

0 t<0
y(t) = { le2(~1+et)? 0<t<l1

(-1+e)e (-1 —e+2¢) True
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7.8 problem 25

Internal problem ID [4947]

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 0<t<l
y +y-— =0
0 1<t

With initial conditions

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

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

Ldsolve([diff(y(t),t$2)+y(t)=piecewise(0<t and t<1,t,t>1,0),y(0) = 0, D(y)(0) = O]J,y(t), sings

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

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 45

[DSolve [{y'' [t]+y[t]==Piecewise[{{t,0<t<1},{0,t>1}}],{y[0]==0,y"' [0]==0}},y[t] ,t,II; ludeSingula

t — sin(t) 0<t<l1

t
vt > o (cos(1) —sin(1)) cos(t) + (—1 4 cos(1) +sin(1))sin(t) t>1
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7.9 problem 26

Internal problem ID [4948]

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
Y +2y + 5y — =0
0 2r <t

With initial conditions
[y(m) = 1,9/ (1) =2e7" — 2]

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

N
Ldsolve( [diff (y(t),t$2)+2xdiff (y(t),t)+5xy(t)=piecewise(0<t and t<2*Pi,10*sin(t) ,tJ>2*Pi ,0),y(P

e~ t(2cos(2t)—3sin(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 + &> 27 < ¢

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 94

LDSolve [{y'' [t]+2*y' [t]+b*y[t]==Piecewise [{{10#Sin[t],0<t<2%Pi},{0,t>2xPi}}],{y [Pi\J] ==1,y'[Pi]=

1e7(3sin(2t) — 2cos(2t)) t<0
yt) = { —cos(t) +2sin(t) + e tsin(2t) 0<t<2m
1e77((2 + €™) sin(2t) — 2" cos(2t)) True
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7.10 problem 27

Internal problem ID [4949]

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<b
Yy 44y — =0
0 5<t

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

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

0 t<O0
y(t) = 2t2 — 1 + cos (2t) t<b
49 cos (2t — 10) 4+ 10sin (2¢ — 10) + cos (2t) 5 <t

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 51

( N

LDSolve [{y'' [t]1+4*y[t]==Piecewise [{{8*t~2,0<t<5},{0,t>5}}],{y[1]1==1+Cos[2],y" [1]==J4—2*Sin [2]1}}

2t% + cos(2t) — 1 0<t<5b

y(t) = { 49 cos(2(t — 5)) + cos(2t) — 10sin(10 —2¢t) t>5
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8 Chapter 6. Laplace Transforms. Problem set 6.4,
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8.1 problem 3

Internal problem ID [4950)]

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]]

' +4y— (0(—m+1) =0

With initial conditions
[y(0) = 8,5'(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) = 01,y(t), sings01=a;p)

Heaviside (—7 + t) sin (2¢)
2

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

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

LDSolve [{y'' [t]+4*y[t]==DiracDelta[t-Pi],{y[0]==8,y' [0]==0}},y[t],t,IncludeSingularSolutions -

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

Internal problem ID [4951]

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)) =0

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(t), sing; 1=all)

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

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23

LDSolve [{y'' [t]+16%y[t]==4+DiracDelta[t-3+Pil,{y[0]==2,y' [01==0}},y[t],t,IncludeSingularSoluti

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

Internal problem ID [4952]

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]]

v +y—(0(—m+1t) +6(=21r+t) =0

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],y(t)], singsol=al

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

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

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

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

Internal problem ID [4953]

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]]

v +4y +5y—(6(t—1))=0

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) = 3],y(]t), singsol=

y(t) = 3e *sin (t) + Heaviside (¢t — 1) e 22 sin (t — 1)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 31

‘DSolve[{y''[t]+4*y' [t]+b*y[t]==DiracDelta[t-1],{y[0]==0,y' [0]==8}},y[t],t, IncludeSingularSolu

y(t) = e *(3sin(t) — €*(t — 1)sin(1 — t))



97

8.5 problem 7

Internal problem ID [4954]

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]]

4y + 24y + 37y — 17" — (6(15— 1)) =0

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

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

-

Ldsolve([ll*diff(y(t),t$2)+24*diff(y(t),t)+37*y(t)=17*exp(—t)+Dirac(t—1/2),y(O) = 1J, D(y) (0) =

4

e 3 (Heaviside (t—1) e3 sin (-2 +1%)+2e*+8sin (%))
2

y(t) =

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 63

-

DSolve [{4xy'' [t]+24xy' [t]1+27*y[t]==1T*Exp[-t]+DiracDelta[t-1/2],{y[0]==1,y' [0] ==£P>} ,y[t]l,t,In

N\

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 [4955]

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 (t) — 10(6(t — 1)) =0

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

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

-

Ldsolve([diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=10*(sin(t)+Dirac(t-1)),y(O) =1, D(y}) 0) = -11,y

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: 0.072 (sec). Leaf size: 45

-

DSolve[{y'' [t]1+3*y' [t]+2*y[t]==10*(Sin[t]+DiracDelta[t-1]),{y[0]==1,y' [0]==-1}}, 3;[1:] ,t,Includ

N

y(t) = e (10e(e’ — €) 6(t — 1) + 6€* + e*(sin(t) — 3cos(t)) — 2)
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8.7 problem 9

Internal problem ID [4956]

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’ + e (6(=10 +t)) =0

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—lO))*exp(t)-exp(lO)*ﬁﬁrao(t—lO),y

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

v/ Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 86

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

,{y[0]==0,y'

o€~ 2 (— cos(t) + €3 + 10e*°0(t — 10) sin(10 — ¢t) + 7sin(t)) ¢ <10

s-e72(— cos(t) + €3(cos(10 — t) + 7sin(10 — ¢)) 4 7sin(t)) True

y(t) > {



100

8.8 problem 10

Internal problem ID [4957]

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 — (5t~ g)) — cos (t) Heaviside (—7 + ) = 0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 79

e

Ldsolve( [diff (y(t),t$2)+56xdiff (y(t),t)+6*y(t)=Dirac(t-1/2*Pi)+Heaviside(t-Pi) *cos(}:) ,y(0) =0,

‘i de (— ~3t+3m
_st+2z 3 Heaviside ( 1(;7 +t)e

+ Heaviside (t — g) A

y(t) = — Heaviside (t - g) e

2 Heaviside (—7 + t) e~ 2t+2m
)
Heaviside (—m + t) (cos (¢) + sin (t))
" 10

v/ Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 79

LDSolve [{y''[t]+5*y' [t]+6*y[t]==DiracDeltal[t-1/2*Pi]+UnitStep[t-Pi]*Cos[t],{y[0] == ,y' [0]==0}}

y(t) — 1—106_3t ((0(m—t)—1) (—4e">" —€*(sin(t) +cos(t)) +3€>™) — 10e™ (e™% —e') O(2t —))
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8.9 problem 11

Internal problem ID [4958]

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(t — 2)) =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 68

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=Heaviside(t-1)+Dirac(t—2),y(O) = O,AP(y)(O) = 1]

_o; _3 Heaviside(t —1) Heaviside (t — 1) e~ 2*2
— + _
0 2
Heaviside (¢ — 1) e=3t+3
+ Heaviside (t — 2) e 2 + eaviside (3 )e

— Heaviside (t — 2) e 7316

v Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 71

LDSolve [{y'' [t]+5*y"' [t]+6*y[t]==UnitStep[t-1]+DiracDelta[t-2],{y[0]==0,y' [0]==1}} ,}y [t],t,Inclu

e 3 (-1 + €) t<1
te 3 (6et(—e* +€') O(t — 2) + €% — 3e'(—2 + €?) + 2¢3 — 6) True
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8.10 problem 12

Internal problem ID [4959]

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 — 25¢ + 100(6(—7 +¢)) =0

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, D(y)](O) = 51,y(t

y(t) = —50 Heaviside (— + t) sin (2t) " " + 5t — 2

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 29

‘ DSolve[{y'' [t]+2xy' [t]+5*y[t]==25%t-100*DiracDelta[t-Pi],{y[0]==-2,y' [0]==5}},y [ttl ,t,IncludeS

y(t) — —50e™*0(t — ) sin(2t) + 5t — 2
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