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1.1 problem 7.2.1

Internal problem ID [4749]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.1.

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 = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

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

y@ﬁzoffx;”-+@;:)>MU+(}—1—(w;D'+@&;)>D@“D+O@ﬂ

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 51

‘ AsymptoticDSolveValuel[y'' [x]+y[x]==0,y[x],{x,1,5}]

y(z) = e (i(x _1yio %(w —12 4 1) 4 02(510(.75 _1y - é(a: 1P 4z 1)



1.2 problem 7.2.2

Internal problem ID [4750]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.2.

ODE order: 2.

ODE degree: 1.

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

y' +4xy =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)+4*x*y(x)=0,y(x),type='series',x=0);

223

y(z) = (1 - ?> y(0) + (x - %x“) D(y) (0) + O(*)

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

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

y(w)—>62(x—%4) +c1(1—2%33)



1.3 problem 7.2.3

Internal problem ID [4751]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.3.

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 = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

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

(&) = <1+(x—21) MG e );,(1)

+<x—1+(x_61) +(xI21) +(x1—201) )D(y)(1)+0(m6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

-

AsymptoticDSolveValuel[y'' [x]-x*y[x]==0,y[x],{x,1,5}]

N\




1.4 problem 7.2.4

Internal problem ID [4752]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.4.

ODE order: 2.

ODE degree: 1.

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

yll+x2y=0

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

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

y(z) = (1 - f-;) y(0) + (:p - 2—10x5> D(y) (0) + O(a")

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

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

z° zt
y(x) — cz(ac— %) -l—cl(l - E)



1.5 problem 7.2.5

Internal problem ID [4753]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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: 21

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

y(z) = (1 + %xQ + %x‘l) y(0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22

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




1.6 problem 7.2.6

Internal problem ID [4754]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.6.

ODE order: 2.

ODE degree: 1.

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

(—z*+1)y" —yz+p’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: 71

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

y(z) = <1 - p2;2 + p2(p22;4) x4) y(0)

+ (o= ELPE L EAPEIT) ) 0)+ o)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88

-

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

~—

4,5 2.5 2.3 5 .3 4,4 2.4 2.2

p'z®  p’x® p'x® 3z° «z p'z*  p’z*  p’x
— - - = 42 - - 1
y(z) 02<120 12 s T % —i—a:)—i—q( 2 5 5 T )



1.7 problem 7.2.7

Internal problem ID [4755]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.7.

ODE order: 2.

ODE degree: 1.

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

(+1)y" —2¢z+2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

p
‘0rder:=6;

N

Ldsolve((1+x“2)*diff (y(x) ,x$2) -2*x*diff (y(x) ,x)+2*y(x)=0,y(x) ,type="'series',x=0); J

y(z) =y(0) + D(y) (0)  — 2”y(0)
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 18

r

LAsymptoticDSolveValue [(1+x72)*y' ' [x]-2*x*y' [x]+2*y [x]==0,y[x],{x,0,5}]

| —

y(z) > (1 —2%) + oz



1.8 problem 7.2.8 part(a)

Internal problem ID [4756]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290

Problem number: 7.2.8 part(a)
ODE order: 2.
ODE degree: 1.

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

(z®+1)y"+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: 34

10

e

Order:=6;

|dsolve((x~2+1)*diff (y(x),x$2)+y(x)=0,y(x) ,type="'series',x=0);

1 1
— 1__ 2 ~ 4
y(z) ( 5% +8x

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

42

-

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

| —

y(z) — 02(

Txd 28 x
S R

120 6



1.9 problem 7.2.8 part(b)

Internal problem ID [4757]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.8 part(b).

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 = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

11

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

y(x):<1_(x—21) +(x—61) _(x;41) +(x6—01) >y(1)

1 <x—1— (x_ﬁl) s 121) e ;41) >D(y) (1) + O(a®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

-

AsymptoticDSolveValue [x*y'' [x]+y[x]==0,y[x],{x,1,5}]

N\

y(z) = o (i(x N i(w —1)t g %(x _1p— %(m 1) 4 1)

SIS N LV P [ S
+62( 24(:c 1)+12(x 1) 6(:c 1)+ 1)



1.10 problem 7.2.101

Internal problem ID [4758]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.101.

ODE order: 2.

ODE degree: 1.

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

y// + 2y1,3 =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

12

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

5

y(z) = (1 - f—o) y(0) + D(y) (0)z + O(a°)

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

‘ AsymptoticDSolveValuel[y'' [x]+2*x~3*y[x]==0,y[x],{x,0,5}]

5
y(x) = (1 - 316—0) + cox
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1.11 problem 7.2.102

Internal problem ID [4759]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.102.

ODE order: 2.

ODE degree: 1.

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

1
y' —zy— =0
l1—2x

With initial conditions
[y(0) = 0,4'(0) = 0]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

‘0rder:=6; ‘
‘dsolve([diff(y(x),x$2)—x*y(x)=1/(1—x),y(O) =0, D(y)(0) = O],y(x),type='series',X%O);

1, 1, 1 3
y(z) = 5o + o' + '+ 527+ 0 ()

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 56

-

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

~—

(x)_>3x5+x4+c x4+$ +x3+c x3+1 +:c2
y 20 12 T2\ 12 6 6 2



1.12 problem 7.2.103

Internal problem ID [4760)]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.2.1 Exercises. page 290
Problem number: 7.2.103.

ODE order: 2.

ODE degree: 1.

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

x2y/1_y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

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

y(z) =z <x_§cl + acé@) + O(z°)

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

-

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

| —

10

y(x) = c1z? (1-v5)

1
+ 62.172
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2.1 problem 7.3.3

Internal problem ID [4761]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.3.

ODE order: 2.

ODE degree: 1.

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

2y +yz+(x+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: 69

e B

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

(z)=caz |1+ SR U G Y A D (I S
=4 5 5 4040 520 1560 2496 " 12480
9 i . ) . 1 2 1 3%\,
(] 1 _ = - -
* (603200+ 361920) 2 +0( >) Tor ( + < 5T 5)x+ ( 40 40) v
3T\ 1 i\ 4 9 i . )
+ <520 + 1560) v ( 2496 12480) S <603200 361920) 7 +0 (2"
v Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 90

r

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

| —

1 ) ,
y(z) — (m + 24296) cox ™t (iz* — (8 + 16i)z® + (168 + 961)z* — (1056 — 288i)z

1 n ?
2496 = 12480

+ (480 — 24001)) — ( ) az'(z* — (16 + 8i)z® + (96 + 168:)z”

+ (288 — 10563)z — (2400 — 4804))
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2.2 problem 7.3.4

Internal problem ID [4762]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.4.

ODE order: 2.

ODE degree: 1.

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

xzy//_y:O

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

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

V5 V5

y(z) = vz <x_701 + xTcz> + O(z°)

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

LAsymptoticDSolveValue [x~2xy'' [x]-y[x]==0,y[x],{x,0,5}] J

y(z) — clz%(Hﬁ) + CQx%(l_\/g>
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2.3 problem 7.3.5

Internal problem ID [4763]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.5.

ODE order: 2.

ODE degree: 1.

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

/

Y

y'+= —azy=0
x

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

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

m@=aqu+q)0+%ﬁ+0@ﬂ>+(—%ﬁ+o@ﬂ>@

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 39

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

y(@) = o (%3 + 1) + 02((%3 + 1) log(z) — 22_9673)
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2.4 problem 7.3.6

Internal problem ID [4764]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.6.

ODE order: 2.

ODE degree: 1.

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

2xy”+y' _ x2y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

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

@) =ans (14510 +0) ) (14 152 40 69))

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 33

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

z3 z3
y(z) — clﬁ(ﬁ + 1) +c (1—5 + 1)
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2.5 problem 7.3.7

Internal problem ID [4765]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.7.

ODE order: 2.

ODE degree: 1.

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

x2y"—y'x—y:O

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

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

y(z) = x(w‘ﬁcl + xﬁcz) + O(z°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 30

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

y(z) = a2 + et V2
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2.6 problem 7.3.8 (a)

Internal problem ID [4766]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.8 (a).

ODE order: 2.

ODE degree: 1.

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

2 (z®+ 1)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: 58

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

11 11 83 4 _ 2557 5 +0(2%)
2¥ T 12" T 144" T 28807 T 86400"
1, 1, 11 83

_ Lo
+02(ln(x)( x—l—za: 5%~ 1 +2880x +0(z ))

3, 13 25 8743
1242, 29,3, 20 4 O 5 6
+'< 1® *36% * s ~sea0® +O @)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 87

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

y(z) =

157z* + 768z% — 2160z + 1728x + 1728
1728

= L:lc(llac +120° — 72z + 144) log(:v)) + 02(

83x5 11z* 2 22
144

2880 144 12 2



22

2.7 problem 7.3.8 (b)

Internal problem ID [4767]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.8 (b).

ODE order: 2.

ODE degree: 1.

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

562y"+y'+y=0

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

X Solution by Maple

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

No solution found

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 84

[AsymptoticDSolveValue [x~2xy' ' [x]+y' [x]+y[x]==0,y[x],{x,0,5}] J
1592412  1911z*  91z® 2122 9
y(z) = cre= 10 + 5 + 5 + 5 +3z+1)z

+c _&ﬁ+7_x4_x_3+x_2_x+1
40 8 2 ' 2
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2.8 problem 7.3.8 (c)

Internal problem ID [4768]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.8 (c).

ODE order: 2.

ODE degree: 1.

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

:cy"+w3y'+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

‘0rder:=6;
Ldsolve (xxdiff (y(x) ,x$2)+x"3*diff (y(x) ,x)+y(x)=0,y(x) ,type="'series',x=0); J
1 1 13 157 877
_ 1— = 1 9 Lo 5 1ol 4 Ol 5 6
y(@) Clx( 2* T 2% ~1ad® T ass0” ~ seaon” T O )>

1 1 13 157
] 22 L3 1oy 107 s 6
+c2(n(x)< TH5% — 5% 1% ~ 9880° +O(:c))

3, 7 25 6377
1—-2= 2 3 4 5 6
( 1 T3 T 1rs” Tseane” TOW )>)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 87

kAsymptoticDSolveValue [xky ' ' [x]+x73xy' [x]+y[x]==0,y[x],{x,0,5}] J

1
y(z) = a (mx(13m3 — 122% 4 72z — 144) log(z)

N —131z* + 48023 — 216022 + 1728z + 1728 . 1572° 132 N @ 2P .
1728 2\ 2880 144 12 2
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2.9 problem 7.3.8 (d)

Internal problem ID [4769]
Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.

page 300

Problem number: 7.3.8 (d).
ODE order: 2.

ODE degree: 1.

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

zy' +y'z—e"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: 54

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

1 1 7 29
_ 1410 3 1 5 6
y(z) cla:( + 6%+ 58+ 58+ 10g00° +0(z ))

1 1 7
1 13 4 5 6
+02(n(w) <x+6x + 752"+ 1g5® +0(z ))

2 11
1og_2p3_ 22 a1 5 6
+( z=5% ~ g62% ~ 100" +0(z )))

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 70

e

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

~—

() > ¢ 7—x5+x—4+x—3+x
y 2\180 "2 " 6

1 1
+ e (@ (—23z* — 3362° — 1728z + 864) + ﬁm(af*’ + 12z + 72) log(w))
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2.10 problem 7.3.8 (e)

Internal problem ID [4770)]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.8 (e).

ODE order: 2.

ODE degree: 1.

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

J?Zy” +a: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: 44

~N

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

N

S I S N Ll L 1os 6
y(x)_<1 5% t g% 120x)y(0)+(w 5% + 5%~ 155% D(y) (0) + O(z°)

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

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

ozt 2P 2 23z
SN LA A
y(zx) 02< 120—!-24 5 —i—w) +C1< 120—!— 6 2 + )
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2.11 problem 7.3.101 (a)

Internal problem ID [4771]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises
page 300

Problem number: 7.3.101 (a).

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: 0.015 (sec). Leaf size: 34

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

y(z) = (ix“ - %xQ + 1) y(0) + (:c - éx?’ + 1;—055’) D(y) (0) + O(=°)

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)
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2.12 problem 7.3.101 (b)

Internal problem ID [4772]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.101 (b).

ODE order: 2.

ODE degree: 1.

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

2y’ +(z+1)y=0

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

X Solution by Maple

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

No solution found
v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 222

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

_2% g 520667425699057iz%/2  21896102683iz7/2  191009914x°/2
y(x) = cre” Vox — +
131941395333120 21474836480 41943040
_ 3367iz/2 _ 1942089497857482612° n 5189376335871z _ 84681060123 n 20538722
8192 21110623253299200 2748779069440 1342177280 524288
2z 13iyE
512 16

2 g 520667425699057i2%/2 21896102683iz7/2 19100991:iz%% 3367ix3/2 19420894
+1 ) +cevex — + - + - ,
131941395333120 21474836480 41943040 8192 211106
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2.13 problem 7.3.101 (c)

Internal problem ID [4773]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.101 (c).

ODE order: 2.

ODE degree: 1.

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

xy"—l—y'a:5+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

‘0rder:=6;
Ldsolve(x*diff(y(x),x$2)+x“5*diff(y(x),x)+y(x)=0,y(x),type='series',x=0); J
1 1 1 1 2881
_ 1- = 4+ o L 5 L 4 2031 5 6
y(@) Clx( 2* T % ~1a® T ams0” seano” TO L )>

1 1 1 1
1 _ T2 =3 P St O 6
+c2(n(x)< T+ % = " et = et (z ))

3 7 35 101
1-= 2 3 _ 4 5 O 6
* ( 1 *36" " 1r2s® T seano® TOE )>)

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 85

kAsymptoticDSolveValue [xxy' ' [x]+x76xy' [x]+y[x]==0,y[x],{x,0,5}] J

1
y(x) = (mx (z° —122%+ 72z —144) log(z) +

x5 zt  x3 z?
+c?(2880_m+ﬁ_?+$)

—47x* + 48023 — 2160z2 + 1728z + 1728
1728
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2.14 problem 7.3.101 (d)

Internal problem ID [4774]
Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.

page 300

Problem number: 7.3.101 (d).
ODE order: 2.

ODE degree: 1.

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

sin(z)y" —y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.219 (sec). Leaf size: 58

s

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

11 1 1 37
— 1 - T2 3 - 4 R > 6
y(z) c1x< + 5T+ 5T+ 25T+ 1557+ Geone T +0 (z ))

1 1 1 1
1 =2 3 4 5 6
+c2<n(:c) (x+2x + 5%+ 5% T 1557 + 0 (2°)

3 1 5 257
13,2 _Las O 4 297 5 6
+< 1© " 6% " 15% ~ 22300° +0(z )))

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

-

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

| —

1 1
y(z) = 1 <£z(x3 + 42” + 24z + 48) log(z) + 6l (—3z* — 162° — 802® — 64z + 64))

ot o 2
+CQ(1—92+E+E+?+$)
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2.15 problem 7.3.101 (e)

Internal problem ID [4775]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises
page 300

Problem number: 7.3.101 (e).

ODE order: 2.

ODE degree: 1.

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

cos (z)y" — ysin(z) =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

s

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

y(z) = (1 + %xS + %:ﬁ) y(0) + (x + 1—12x4) D(y) (0) + O(=°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

-

LAsymptoticDSolveValue [Cos[x]*y'' [x]-Sin[x]*y[x]==0,y[x],{x,0,5}]

| —
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2.16 problem 7.3.102

Internal problem ID [4776]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.102.

ODE order: 2.

ODE degree: 1.

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

xzy//_y:O

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

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

V5 V5

y(z) = vz <x_701 + xTcz> + O(z°)

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

LAsymptoticDSolveValue [x~2xy'' [x]-y[x]==0,y[x],{x,0,5}] J

y(z) — clz%(Hﬁ) + CQx%(l_\/g>
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2.17 problem 7.3.103

Internal problem ID [4777]

Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.

Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.
page 300

Problem number: 7.3.103.

ODE order: 2.

ODE degree: 1.

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

3
xzy"+(x—z>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: 65

‘0rder:=6; ‘

‘dsolve(x‘2*diff(y(x),x$2)+(x—3/4)*y(x)=0,y(x),type='series',x=0); J

y(x)

_ az®(1— 3z + 5;8° — 5550° + g% — 302552 + O (2%)) + 2 (In (2) (22 — 323 + 2 — g452° + O (2°)
NZ7

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 101

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

P12 2972

ylz) = C2<8640 360 24 3

31z* — 17623 + 14422 + 576 + 576 1
n x3/2> n C1< z L 576\/31% x — 4_8303/2 (z* — 8z +24) log(x))




2.18 problem 7.3.104 (d)

Internal problem ID [4778]
Book: Notes on Diffy Qs. Differential Equations for Engineers. By by Jiri Lebl, 2013.
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Section: Chapter 7. POWER SERIES METHODS. 7.3.2 The method of Frobenius. Exercises.

page 300

Problem number: 7.3.104 (d).
ODE order: 2.

ODE degree: 1.

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

x2y//_y/x+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: 25

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

y(@) = a(ln (z) c; + 1) + O (2

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 14

e

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

~—

y(x) = a1z + cox log(x)
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