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1.1 problem 15 (x=0)

Internal problem ID [4779]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 15 (x=0).

ODE order: 2.

ODE degree: 1.

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

(22 —25)y" + 2z +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

‘Order:=6; ‘
‘dsolve((x“2-25)*diff(y(x),x$2)+2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

_ 1o, T 4 1s, 1B 5 6
mm_(L+mx+1mmz)mm+(m+mx+2mmx D(y) (0) + O(z°)

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

~—

LAsymptoticDSolveValue[(x‘2—25)*y"[x]+2*x*y'[x]+y[x]==0,y[x],{x,0,5}]

(x) > c 132° +$—3+x +c T +a:_2+1
y 2\ 25000 ' 50 '\ 15000 " 50



1.2 problem 15 (x=1)

Internal problem ID [4780)]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 15 (x=1).

ODE order: 2.

ODE degree: 1.

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

(22 —25)y" + 2z +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: 54

‘Order:=6;
‘dsolve((x“2-25)*diff(y(x),x$2)+2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=1);

(z—1)?2 (z-1° (z-1*" 29z-1)°
y(z) = (1 s T e T e T ardr2o ) y(1)
+ <w -1+ ;11) + 5(362;61) + 17(6?9I21) + 415'38;01 ) > Dly) (1) +0(z")

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

e

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

~—  /

29z —17 (z—1* 1 , 1 ,
y(x)_’cl( aa720 T 128 T TV FglEo AL

A@—17° 17(z—1)* 5 , 1 ,
02( 5800 T eo1z 216 Yt e el




1.3 problem 16 (x=0)

Internal problem ID [4781]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 16 (x=0).

ODE order: 2.

ODE degree: 1.

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

(22 —22+10)y" +yz —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: 49

‘Order:=6; ‘
‘dsolve((x“2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0b;

1, 1 1 13
— 1 T2 =3 - 4 Y5
y(@) ( 5T T T " mmooo” ) YO

1 4 1, 13 5 6
e B SR )
+ (w-l— 50° * 200° ~ 20000° ) (y) (0) + O(=z°)

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

~—

LAsymptoticDSolveValue [(x"2-2*x+10) *y"' ' [x] +x*y' [x]-4*y[x]==0,y[x],{x,0,5}]

(z) = 13x5+x4+x3+ N 13x5+x4+x3+x2+1
YE =2 50000 T200 T20 %) T\ " 75000 T 750 T 75 " 5



1.4 problem 16 (x=1)

Internal problem ID [4782]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 16 (x=1).

ODE order: 2.

ODE degree: 1.

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

(22 —22+10)y" +yz —4y =0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘Order:=6; ‘
‘dsolve((x“2-2*x+10)*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=1b;

20z —1)7? 2z-17° (z-1)" 22z-1)°
y(e) = (1 T T T a3 T m T oans ) y(1)
(z—1)7° 14(x—-1)° 7@x-1" 154(z—1)° .
+ ("’ B T R VT ST 7 R VT ) Dly) (1) +0(=")

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

e

LAsymptoticDSolveValue [(x"2-2*x+10) *y' ' [x]+x*y' [x]-4*y[x]==0,y[x],{x,1,5}]

~—  /

2@ —1F (z—1)" 2 , 2 ,
y(m)_’cl( osais T agra a3 @D Fglr- D4l

154(z — 1)°  7(z—1)* 14 , 1 ,
+C2(_ osais  agra TV T glE-biAe—l




1.5 problem 17

Internal problem ID [4783]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 17.

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: 0.016 (sec). Leaf size: 24

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

y@y:(L+§)mm+(m+%ﬂ)D@ﬂm+O@%

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

e

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

~—

zt z3
y(z) — CZ(E +m> +01<E +1>



1.6 problem 18

Internal problem ID [4784]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y”+w2y= 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

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

N\ J

y(z) = (1 - f—é) y(0) + (x — 2%965> D(y) (0) +O(z°)

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

e

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

z® zt
y(x) —>cz(x— %) +cl(1— E)

~—




1.7 problem 19

Internal problem ID [4785]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

y' =2z +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

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

y(z) = (1 - %xQ — éx“) y(0) + (w + éx?’ + iﬁ) D(y) (0) + O(=?)

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

e

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

z® xt  z?
y(x)—>62<ﬂ+g+x) +Cl(_§_5+1>
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1.8 problem 20

Internal problem ID [4786]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Hermite]

v' —vy'r+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: 29

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

y(z) = (—2* + 1) y(0) + (a: — éx?’ - Eloxs) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33

e

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

»
y(z) = a1(1 — 2°) +CQ(—EO % +m>
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1.9 problem 21

Internal problem ID [4787]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

yl/+x2y/+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

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

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

-

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

o) > en(o- ) v (1-2)
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1.10 problem 22

Internal problem ID [4788]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

yv' +2yz+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: 34

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

y@):(1—x?+%ﬁ)ymy+(x—§ﬁ+f%ﬁ)Lmnmy+o@%

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

-

LAsymptoticDSolveValue[y"[x]+2*x*y'[x]+2*y[x]== ,y[x1,{x,0,5}]

~—
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1.11 problem 23

Internal problem ID [4789]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

(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

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

VD) =y(O)+ (24 30 + 32 + a4 12 ) D) (0)+ O

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 39

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

x> ozt 2 2P
y(z)—>cz(3+z+§+3+x>+cl
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1.12 problem 24

Internal problem ID [4790]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

2+a)y" +yz—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: 29

‘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(z) = (1 + ixQ — ix:* + 4—;0335) y(0) + D(y) (0) z + O(z°)

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

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

2 2 2?
y(flf)-)cl(@—ﬂ-l-z-l-l)‘l-szlf
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1.13 problem 25

Internal problem ID [4791]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

YV —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: 54

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

1, 1, 1 1 1, 1, 1, 3
Y T ST B ST 2,4t 3,1 4 5) D 6
y(z) ( +5at+ ot r ot o )y(0)+(x+2x +oet T +—2Ox) (y) (0)+0O(z°)

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

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

(x) = c x_5+x_4+x_3+x_2+1 +c 3_x5+x_4+x_3+x_2+x
4 1576 "6 "2 2\0 "4 T2 g
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1.14 problem 26

Internal problem ID [4792]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

(z2+1)y"—6y=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

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

y(z) = (z* +32” + 1) y(0) + (z* + z) D(y) (0) + O(=?)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 25

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

y(z) = (2’ +z) + a1 (z* + 322 + 1)
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1.15 problem 27

Internal problem ID [4793]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

(£®+2)y"+3yz—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

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

y(z) = (1 + ixz — %z‘*) y(0) + (x — éx?’ + %ﬁ) D(y) (0) + O(=°)

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

~—

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

(x) = ¢ 7—x5—x—3+x +c _7_x4+x_2+1
y 2\120 " 6 "\T96 " 1
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1.16 problem 28

Internal problem ID [4794]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

(®-1)y" +yz—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: 24

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

1 1

y(z) = (1 — §x2 — §x4) y(0) + D(y) (0) z + O(x6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27

~—

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

A
yx) = (_§ Y 1) + cox
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1.17 problem 29

Internal problem ID [4795]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

(z-1y" —yz+y=0

With initial conditions

[y(0) = —2,4/(0) = 6]

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; W
dsolve([(x-1)*diff (y(x) ,x$2)-x*diff (y(x),x)+y(x)=0,y(0) = -2, D(y) (0) = 6],y(x),t&pe='series'

N\

1 1 1
y(x) = -2+ 61 — 2° — §x3 - Ex‘* - %xﬁ‘ + O (z°

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

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




20

1.18 problem 30

Internal problem ID [4796]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

(z+1)y" —(-z+2)y +y=0

With initial conditions

[y(0) = 2,y/(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; W
dsolve ([(x+1)*diff (y(x) ,x$2)-(2-x) *diff (y(x),x)+y(x)=0,y(0) = 2, D(y)(0) = —1],y(#),type='ser

N\

1 1 1
y(x)=2—x—2x2—§x3+§x4—%xg‘-i-O(xG)

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

LAsymptoticDSolveValue [{(x+1)*y" ' [x]-(2-x) *y' [x]+y[x]==0,{y[0]==2,y' [0]==-1}},y [X]J, {x,0,5}]
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1.19 problem 31

Internal problem ID [4797]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y' —2y'r+8y=0

With initial conditions

[y(0) = 3,/(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: 14

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)-2*x*diff(y(x),x)+8*y(x)=0,y(0) = 3, D(y(0) = O],y(x),type}'series',x=

y(z) = 3 —122° + 4z* + O (2°)

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

-

AsymptoticDSolveValue [{y'' [x]-2*x*y'' [x]+8*y[x]==0,{y[0]==3,y' [0]==0}},y[x],{x,0 ,\F}]

N\
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1.20 problem 32

Internal problem ID [4798]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

(22 +1)y"+2y/z=0

With initial conditions

[y(0) = 0,/(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: 14

‘Order:=6; ‘
Ldsolve([(x“2+1)*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 1],y(x),ty3%='series',x

1 1
y(z) =1 — §w3 + 5x5 + 0 (2%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

e

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

5 JJ3

y(m)—)E—E—I—x
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1.21 problem 33

Internal problem ID [4799]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

Yy’ +ysin(z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

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

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

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

z* 2 2 )
_> [ — —_—
y(@) Cz(x 12) +61(120 6 " )
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1.22 problem 34

Internal problem ID [4800)]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

y//+ea;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: 49

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

= 1o Ls 1 5 1o 1y 1,01 5 6
y(x)-(l-l— - -z x)y(O)—I—(m 5% T6% ~54% t130” D(y) (0)+0O(z°)

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

-

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

~—

x®  xd z? 2  xt o x?
T TS | L L
y(x)—)cl( 20 6 T2t >+02(120 YR 2—|—x)
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1.23 problem 39

Internal problem ID [4801]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.1.2 page
230

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

y' +yz+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

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

y(z) = (1 - %xQ + éz‘*) y(0) + (x — -+ —w5> D(y) (0) + O(=?)

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

-

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

z® L xt  z?
Lt S |
y(x)—>62(15 3+m>+61(8 2—|— )

~—
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2.1 problem 1

Internal problem ID [4802]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

:E3y” +4x2y' + 3y =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)+4*x“2*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 282

kAsymptoticDSolveValue [x~3xy' ' [x]+4*x"2*y' [x]+3*y[x]==0,y[x],{x,0,5}] J
y(z)
c 6—22'/? _14315125825iz9/2 + 8083075i27/2 __ 15015iv/325/2 + 3854+/323/2 + 930483178625¢° _ 509233725z* 4 425425
1 8796093022208v/3 ' 4294967296+/3 8388608 8192 844424930131968 549755813888 ' 2684354
— r5/4
e ezf}? 14315125825iz%/2  8083075ix"/2 + 15015iv/3z%/2  385iy/3x3/2 + 930483178625z° 509233725z + 4254253
2 8796093022208+/3  4294967296+/3 8388608 8192 844424930131968 549755813888 ' 26843545¢

5/4
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2.2 problem 2

Internal problem ID [4803]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

z(z+3)°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: 58

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

1 11 277 12539 893821
y(x) =z (1 + - —a*+ 3 4

— 5 6
8% " 913" T 101976 ~ T8395680" T 5101s3ze00” T O )>
1, 277 , 12539

11
1 - 2 ATy b 6
+ CQ(H(@ <9x T 162% " gras® T oaarsa® ~ Trooeriz” TO >)

5 167 13583 1327279
1— —2? 3 4 5 6
+ ( 108% *ogoaa® ~ T1337408” T 5101833600° T O )>)

v Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 87

‘ AsymptoticDSolveValue [x*(x+3) ~2*y'' [x]-y[x]==0,y[x],{x,0,5}]

u(@) = o (:c(277x3 — 1188z2 + 5832z + 104976) log(x)
944784
" 3037z + 864x3 — 174960z + 6298560z + 11337408)
11337408

+otZ

B 1253925 N 277zt B 1123 22
2 18895680 = 104976 972 18



29

2.3 problem 3

Internal problem ID [4804]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

(22— 9)"y + (@ +3)y +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: 54

‘Order:=6; ‘
Ldsolve((x“2-9)“2*diff(y(x),x$2)+(x+3)*diff(y(x),x)+2*y(x)=0,y(x),type='series',Xfp);

1 1 289 304
= (1= g2 3 _ 4, 9VF 5
y(@) ( s1” tose1°  7osses” T 23o1asas” ) VO

'+@_1 , 13 , 131 waﬁD@M®+O@%

547 T 21877 T 236196 1594323

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

~—

LAsymptoticDSolveValue [(x"2-9) ~2*y' ' [x]+(x+3)*y"' [x]+2*y[x]==0,y[x],{x,0,5}]

(2)—c 304x° 3 28914 N x3 _x_2+1 ol — 596x° B 131z* _13x3_:c_2+x
y ! 23914845 708588 6561 &1 2 1594323 236196 2187 54
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2.4 problem 4

Internal problem ID [4805]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

T (@—1)P

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 52

N

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

1 1 49 423
—eg?( 14 2g2 4 2B 4 5 6
y(z) = 1z ( —|—8x —|—5x +192x —|—1400z + O (z°)

1 1 4 4
+ca (ln (z) (—x2 — §x4 - 5x5 +0 (m6)> + (—2 —2z° — 3—2@'4 - 3—51:5 +0 (a:6)>)
v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 71

-

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

1 4928 2%
192 5 8

1
y(x) = <16 (z*+8) 2 log(x)+a(—5x4+64x3—4009:2+64)) +co <——|———|——+x2
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2.5 problem 5

Internal problem ID [4806]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

(2 +4z)y" — 2y'z+ 6y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 60

‘0rder:=6; ‘
dsolve ((x~3+4*x)*diff (y(x) ,x$2) -2*x*diff (y(x) ,x)+6%y(x)=0,y(x) ,type="'series',x=0);

N J

1 1 1 1 )
_ ot e bs b4 9 s 6
y(z) cla:( 5%+ 5% T 5%~ 351% ~ 2302° + 0 (z°)

3 3 1 1 1
+ Co (ln (l‘) (—517 + Z$2 — EI?) — 3—2.’134 + ﬁxf’ + O (wG))

1 7, 31, 1 67
1 T 02 3 4 5 6
( 2* 1% tog” T2a® “am® TOE@ )>)

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 85

e

LAsymptoticDSolveValue [(x"3+4*x) *y' ' [x]-2*x*y' [x]+6*y[x]==0,y[x],{x,0,5}] J

1 1
y(z) = 1 (% (72t + 372 — 2405 + 192z + 96) — =z (a® + 22° — 24z + 48) log(x)>

32
22 ot oz z?
“2(‘@*@*%—5”)
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2.6 problem 6

Internal problem ID [4807]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_ symmetries]]

2 (x —5)y" + 4z + (22 —25)y=0

With the expansion point for the power series method at x = 0.
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 1179

‘0rder:=6; ‘
‘dsolve(x‘2*(x—5)“2*diff(y(x),x$2)+4*x*diff(y(x),x)+(x“2—25)*y(x)=0,y(x),type='serﬁes',x=0);

(z) = o V2941 1 —1166 — 4+/2941 oo 9 87942941 — 79709 22
Y —3125 4 125v/2941 15625 (—25 + 1/2941) (=50 + /2941)
15291084+/2941 _ 906742764

+ 1953125 1953125 CE3
(—25 + v/2041) (=50 + v/2941) (—75 + /2941
12 —122814219551 + 2200649681/2941 )

244140625 (—25 + /2041) (=50 + v/2941) (=75 + 1/2941) (—100 + /2041) v

_10008934775328384 + 181292058002304+v/2941
152587890625 152587890625

_|_
(—25 + v/2941) (—50 4 v/2941) (=75 + v/2941) (—100 + +/2941) (—125 + v/2941
$O() ) 4o B (14 OO 4VIHL L TR
12512941 + 3125 (/2941 + 25) (50 + +/2941)

15291084+/2941 + 906742764
1953125 1953125 3

" (v/2941 + 25) (50 + v/2941) (v/2941 + 75) ’

1473770634612 + 26407796172/2941
+ 244140625 244140625

V2941 + 25) (50 + v/2941) (v/2941 + 75) (100 + /2941

10008934775328384 + 181292058002304/2941
+ 152587890625 152587890625

V2941 + 25) (50 + v/2941) (v/2941 + 75) (100 + v/2941) (125 + /2941

+O(m6)>>

N

7

N

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 5384

LAsymptoticDSolveValue [x~2%(x-5) "2xy' ' [x]+4*x*y' [x]+(x~2-25)*y[x]==0,y[x],{x,0, 5}]J

Too large to display
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2.7 problem 7

Internal problem ID [4808]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

(Z+z-6)y" +(z+3)y+(z—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: 54

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

N J

',x=0);

1 1 17 7
(1t 3 a5
y(@) ( 6° 108" ~ 2592° ~ 2160" )y(o)

1, 1., 23, 13 . ]
P L R NN
+(a:+4x + 362 T 561 + Tam® (y) (0) + O(z°)

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

e B

LAsymptoticDSolveValue [(x"2+x-6) *y' ' [x]+(x+3)*y' [x]+(x-2) *y[x]==0,y[x],{x,0,5}] J

(:I?)—)C _7_',1;5_%_'%_3_1:_2_{_1 +c 13.’L’5+23.’It4+$_3+.’17_2+w
y ! 2160 2592 108 6 2\ 1440 864 36 4
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2.8 problem 8

Internal problem ID [4809]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

z(z® + 1)23/' +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: 58

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

B 1 1., 23, 167 , 7993 . ]
y(z)_clx(l 2* 2% T 1a” " 2880° " seaoo® T O @)

1, 1., 23, 167 , ]
+C2(1n(x)( TS % T 1a® T agge® TO)

3 19 85 21907
132 3, 0 4 219007 ; 6
+< 22 +36x +1728$ 26100° + O (z°

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

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

~—

() = ¢ 361z* + 105623 — 216022 + 1728z + 1728
Y : 1728
1 5 ) 167z° 23z* z*  2?
_ mx(%x + 122% — T2z + 144) log(x)) + ¢y (— ogs0 T g T3 9t
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2.9 problem 9

Internal problem ID [4810)]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

23(22 - 25) (z - 2)°y" +32(z —2)y' + 75+ z)y = 0

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

X Solution by Maple

‘Order:=6; ‘
| dsolve (x~3#(x"2-25)* (x~2) "2+diff (y (x) ,x$2)+34x* (x-2) ¥diff (y (x) , x)+7# (x+5) ¥y (x)=0 ,Jy(x) ,type='s

No solution found

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 99

AsymptoticDSolveValue [x~3*(x72-25) *(x-2) "2y ' [x]+3*x*(x-2) *y' [x]+7*(x+5) *y [x]==0,y[x],{x,0,5

N

y(z) = ¢ (_ 1337698720169782190618881z° 4 42840301537653264505z*
352638738432 3265173504
_ 3447293623099552° 4 3590248795z 50309z n 1) 35/
7558272 23328 108
cres/® <_ 379071980085604634484739527656420002° | 27497874350326089980823180601x" | 10649898771731482781701% | 97
+ 1 5380840125000000000000000000 7971615000000000000000 14762250000000000

£U1159/300
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2.10 problem 10

Internal problem ID [4811]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

(x3—2x2—|—3x)2y"+x(x—3)2y'—(1:+1)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: 47

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

y(z)

2 1 149 .2 |, 2701 .3 236933 .4 67092967 .5 6 13, 5.2, 1591 .3
_02x3(1—|—45w—|— 7+ 7 T°+ 7 °+0(z )+Cl(1+9x 1627 1 30618%
- 1

3

3240 92456 212472801: ~ 92754169200

X

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 90

-

:
AsymptoticDSolveValue [(x~3-2%x"2+3*x) ~2*y' ' [x]+x*(x-3) ~2*y' [x]-(x+1)*y[x]==0,y[x],{x,0,5}]

N\

3
3 |
y(z) = o x( 02754169200 121247280 | 192456 | 3240 ' 45 T

5 4 3 2
02< 7435523z 106583z 1591z 5a? | me n 1)

670929672° 236933z  2701z3 149z =z )

3224075400 + 5511240 + 30618 162

r
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2.11 problem 11

Internal problem ID [4812]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(-1 y" +5y(z+1)+ (z°—z)y=0

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

‘0rder:=6; ‘
dsolve((x“2—1)*diff(y(x),x$2)+5*(x+1)*diff(y(x),x)+(x“2—x)*y(x)=0,y(x),type='seri%s',x=0);

N J

1 1 3 5 26 , 1661
=(1=Z2 3 _~—,4 .5 Y2 3 4 5 D 6
y(x) ( 6% g% ~ 1% )y(())—l— (x+ 58 527+ 2t + o ) (y) (0)+O(z°)

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

e B

LAsymptoticDSolveValue[(x"2-1)*y' ' [x]+5* (x+1)*y' [x]+(x"2-x) *y [x]==0,y[x],{x,0,53}] J

3> z* P . 16615 N 26z* +5gt 4 5z° o
>\ 120 3 2
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2.12 problem 12

Internal problem ID [4813]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

zy" + (z+3)y +T2*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: 56

e B

Order:=6;
‘dsolve(x*diff(y(x),x$2)+(x+3)*diff(y(x),x)+7*x‘2*y(x)=0,y(x),type='series',x=0);

_ T3, 1 a1 5 6
y(x)—c1(1 5%+ 50 ~ 15g° + 0 (2%

Lo (In (z) (22% — 122° + O (2°)) + (-2 + 4z — 32% + 42® — 42" + 212° + O (29)))

22
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 55
LAsymptoticDSolveValue [x*y' ' [x]+(x+3) *y' [x]+7*x"2*y[x]==0,y[x],{x,0,5}] J

(2) = 7_:04_7_:1:3_’_1 e 2z4—2x3+2x2—2x+1_10 ()
y 2\120 ~ 15 ! 2 &
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2.13 problem 13

Internal problem ID [4814]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

o2y + (gx+x2) y'—%zO

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

N

p
‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x),x$2)+(5/3*x+x‘2)*diff(y(x),x)—1/3*y(x)=0,y(x),type='series'i#=0);

y(z) = o5 (1 — Lo+ La? — Lad + Loat — JLa® + 0(29)) + er(1 — 3z + O (29))

X

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 58

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

z° x? x? > T 62(1 — 3.%‘)
3
T | ——— 2 4 2 A St
y()%cl\/_< 9]20+]218 ]954—5 7+ )-i-
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2.14 problem 14

Internal problem ID [4815]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2y’ +y + 10y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

p
‘0rder:=6;
Ldsolve(x*diff(y(x),x$2)+diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0); J

2 2 12
y(z) = (In(z) ez +c1) (1 — 10z + 2522 — ?-%3 + 2—65134 — 1—§x5 + 0 (w6)>

2750 15625 3425
o2 3 4 5 6
+(20x 75z +—27x 516 © + 108 % +O(m))cz

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 105

LAsymptoticDSolveValue [x*xy'' [x]+y' [x]+10*y[x]==0,y[x],{x,0,5}] J
@) = _1250° 6260t 250a° o, o\ (342507 156250" 275007
4 AT 36 9 2\ 7108 216 27

125z° n 625x* _ 2503
18 36 9

— 75z% + (— + 2522 — 10z + 1) log(x) + 20x)
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2.15 problem 15

Internal problem ID [4816]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

22y’ —y +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: 44

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

2 4

(2 2 4
N T I B . BT 5 6
y(@) Clm( 52+ 35% “ o5 T 10395° omsers” T O ))

4 2 4
+02(1+2$—2.’IJ2+§$3— Ex4+ﬁx5+0(x6)>

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81

LAsymptoticDSolveValue [2kxxy' ' [x]-y' [x]+2*y[x]==0,y[x],{x,0,5}] J
4z° 2zt 42P
S R ——— e R |
y(@) _’02(1575 B9 T )

ol 4z° N 20 42°  22° 2 2
"\ 675675 ' 10395 945 ' 35 3
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2.16 problem 16

Internal problem ID [4817]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

2zy" + 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

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

(1 — £a% + gzt + 0 (2%)) 27 + ¢1 (1 — 322 + Lzt + O (29))

y(x) = 816 3
xr2
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 47
LAsymptoticDSolveValue [2%x*y' ' [x]+6*y' [x]+x*y[x]==0,y[x],{x,0,5}] J

zt z? 02(%_92_2_'_1)
y(z)—)cl(———+1>+ 32

616 14
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2.17 problem 17

Internal problem ID [4818]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

4 7 y/ _
TY +§+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(4*x*diff(y(x),x$2)+1/2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

. 2 2 4 2 4
— = 1__ 22 3 4 5 6
y(@) Cﬂvs( 5% 35" 308" T 1s1s1s”  29d0m0005° T O >)

2 4 2 4
1—-29 02 " .3 4 5 6
4'62< T 9% " 150% T iuams” 1sosarst TO ))

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

 AsymptoticDSolveValue [4xx*y' ' [x]+1/2xy' [x]+y[x]1==0,y[x],{x,0,5}]

(z) = ca| — gl + 22° —4—$3+2—z2—2x+1
y 2\ 71893375 T 11475 459 ' 9

e[~ 45 N I +2_552_2_x+1
! 294059025 1251315 32085 345 15
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2.18 problem 18

Internal problem ID [4819]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

2%y —y'z+y(z®+1) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

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

N J

1 1 1 1
y(z) = v (1 - 6302 + ﬁw‘l +0 (zﬁ)) + oz (1 - 1—0a:2 + %334 +0 (wﬁ))

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 48

e

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

~—

zt  z? zt  z?
T T
ylz) = clx(sﬁo 0" ) +02\/5<168 6 " )
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2.19 problem 19

Internal problem ID [4820]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

3zy" + (-2 +2)y' —y=0

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

e B

Order:=6;
‘dsolve(3*x*diff(y(x),x$2)+(2—x)*diff(y(x),x)—y(x)=0,y(x),type='series',x=0); J
1 1 1 1 1 1
— 3[14 = -2, - 3, - 4, = /5 6
y(z) clx3( +32+ 5%+ 165° * o1 T+ 39160% + 0 (z°)

1 1 1 1 1
1 - 2 3 4 5 6
+02( + 2x+ 10" + 80" * 830" + 12320 +0 (x ))
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 85

-

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

| —

O P (R SO S DV (S O
v V¥\ 29160 " 1944 162 T 18 " 3 2\ 12320 " 880 T80 " 10 ' 2
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2.20 problem 20

Internal problem ID [4821]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 20.

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: 0.0 (sec). Leaf size: 47

(0rder:=6;
Ldsolve(x‘2*diff(y(x),x$2)—(x—2/9)*y(x)=0,y(x),type='series',x=0); J
. 1 3 9 9 = 2T 81 5 6
y(@) = e’ (H 2"t o0 T 1607 *7040% T 2eas00” T O @)

(. 3 9 9 27 81
2(4 9 25 4 5 6
o ( T2 567 T 560% T a0120” T 23a9600° T O )>

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

LAsymptoticDSolveValue [x~2*y' ' [x]-(x-2/9)*y [x]==0,y[x],{x,0,5}] J

492800 7040 160 20 2
o3 8lz° 27z 92 92?3z
+ o + TR A |

2 4 3 2
(a;)—>c2\/_( 4 2 9z +9i+3—m+1)

2329600 29120 560 56 4
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2.21 problem 21

Internal problem ID [4822]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

2zy" — (3+2x)y +y=0

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

e B

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

N

4 4 32 80 64
y(z) =1z

14+ = St E 3 O A T 5028
+ 75+ 5717 + 655 T ogoe” T asoas® T O (@)

1 1 1 ) 7
1 T T2 -3 Y 4 75 6
+02( 3Tt — e -t — o +0(z ))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85

-

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

| —

(@) m ey 58T 2T ) (B 80 3207 2R Az ) e
4 \"360 72 6 6 '3 '\ 45045 9009 ' 693 ' 21 ' 7
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2.22 problem 22

Internal problem ID [4823]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

4
x2y”+yz+($ _§)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: 35

N

p
‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—4/9)*y(x)=0,y(x),type='series',x=0ﬁ;

a3 (1 — 322 + L0t + 0 (2%) + ¢1 (1 — 222 + Lzt + O (25))

X

y(z) =

wlN

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52

‘ AsymptoticDSolveValue [x~2*y'' [x]+x*y' [x]+(x~2-4/9)*y[x]==0,y[x],{x,0,5}]

9z4 32
(w)—)cx2/3 91"4 _3_x2_|_1 +C2<m_T+1>
4 L 1280 ~ 20 72/3
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2.23 problem 23

Internal problem ID [4824]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

92%y" 4+ 92%y' + 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: 47

~N

‘0rder:=6; ‘
dsolve(9*x‘2*diff(y(x),x$2)+9*x‘2*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);J

N

1 1 1 7 7 13
= 3 ]___ - 2_ 3 4_ 5 O 6
y(x) clma( 58T T = opT” et — eona + (z°)
2 1 5 1 11 11
2fq_t 22 1 3 4 5 6
+czx3( 2m+ 557 ~ 1% + 1095° ~ 6240° +0(z ))

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

LAsymptoticDSolveValue [9*%x~2%y' ' [x]+9*x~2xy"' [x]+2*y [x]==0,y[x],{x,0,5}] J

(r) = cov/x _iﬁ+7_x4_7_z3+m_2_§+1 +cz%/3 —Lxs+1lm4—x—3+5—x2—§+l
v ? 5280 528 120 5 2 ' 6240 1092 21 28 2
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2.24 problem 24

Internal problem ID [4825]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

22%y" + 3y + (—1+2z)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: 47

A\

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

y(z)
3
cr2 (1 - 2z + 2a? — %x‘g + toe5s 2 — 67567530 +0(z%) + 1 (14 2z — 222 + §x3 -2zt 4+ ﬁxs +

X

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84

~2ky ' ! [x]+3%x*xy ' [x]+(2*%x-1) *y [x]==0,y[x],{x,0,5}]

z° 2z 473 222 2z
_ LT
y(@ )_)c“/_( 675675 T 10395 945 T 35 5 )

cz<f;5—%+%—2x2+2x+l>
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2.25 problem 25

Internal problem ID [4826]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

zy’' +2y —zy=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

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

c2(1+ 122 + 2t + O (29))

y(z) = c; (1 +ler Lo (xﬁ)) +

6 120 x
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42
LAsymptoticDSolveValue [x*xy'' [x]+2*y' [x]-x*y[x]==0,y[x],{x,0,5}] J

G I A B (e
z)=eal=+z+=)+tel—+=
Y 24727 2) T 2\120" 6
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2.26 problem 26

Internal problem ID [4827]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + (a:2 — 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: 35

N

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

y(@) = az(l—gz? + 52 + 0 (2%) + o (1 — 32 + 5;2* + O (29))
B VT
v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 58

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

~—

L2 32 q 22 52 Jz
_) —_— —_— e —
y(x) = ( o1 2 + ﬁ) +c ( 120 5 + :c)
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2.27 problem 27

Internal problem ID [4828]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

wy"—y'm—l—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: 42

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

y(z) =cz(1+ 0 (2°) + (—z+ O (2°)) In(z) ¢z
1 1, 1

1
+ (1+$—§$2—E$3—ﬁ$ —@.’Es'i‘()(l'ﬁ)) Co

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

-

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

~—

1
y(z) = a (ﬁ (—z* — 62° — 362 + 144z + 72) — xlog(m)) + T
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2.28 problem 28

Internal problem ID [4829]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

3y’

y'+— —2y=0
T

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

e B

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

y(z)
_a (14 322 + £2* + O (2°)) 2% + c2(In (z) ((—2) 2% — 32* + O (2°)) + (-2 + 22* + O (25)))

2
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 57

-

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

| —

5zt + 8x% — 16)

(z) = £+ﬁ+1+- H2+®b()—
A 4 g\ B\ 1622

48



o6

2.29 problem 29

Internal problem ID [4830)]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

zy'+(1-z)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: 59

e B

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

1 1 1 1
y(x) = (n(z) 2+ c1) (1 +r+ -2+ 3+ —zt+ mxf’ +0 (x6)>

2" T8 T
+< 73 " 367 " ass” oo TO))e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 107

-

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

| —

¥ ot o x?
SN (S A 1
y(x) 01(120+24+ 5 + 5 +z+ )

2\7 7200 T 288~ 36 4 120 72476 T 2 &




o7

2.30 problem 30

Internal problem ID [4831]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

zy' +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: 59

(0rder:=6;
Ldsolve(x*diff(y(x),x$2)+diff(y(x),x)+y(x)=0,y(x),type='series',x=0); J
y(z) = (In(x) cy + c1) 1—x+1w2—lx3+ix4—;x5+0(x6)
2 47 360 5760 14400
3 11 25 137
op _ 242 =3 49 4 5 6
* ( 7= 3% * 108" " 3156° T as2000° O >) “

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 111

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

x° R
. S A |
y(@) = cl( 14400 576 36 4 °7 >
c 1372° _25x4+11x3_3_x2+ — 7 +x—4—x—3+x—2—w+1 log(z)+2z
2\ 432000 3456 ' 108 4 14400 576 36 4 &
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2.31 problem 31

Internal problem ID [4832]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

zy’'+(z—6)y —3y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

e B

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

1 5 1 7 7
—ciz'[1=2 2 _ 3 4 _ 5 6
y(z) = e < 58+ gl = el + et — et + O (z°)

+ ¢2(3628800 — 1814400z + 362880z — 30240z° + O (2°))

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 63

e

kAsymptoticDSolveValue [y ' ' [x]+(x-6) *y' [x]-3*y[x]==0,y[x],{x,0,5}]

~—

(:E)—)C _.’L'_3+.’17_2_£+1 +c 7x11_w_m_|_5_x9_x_8_|_z7
y 7120710 2 2\1584 ~ 36 ' 36 2
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2.32 problem 32

Internal problem ID [4833]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

z(z—1)y" +3y —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: 42

e B

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

y(z) = c1z* (1 + 2z + 3z + 42° + 5z* + 62° + O (2°)
+ cp(—144 — 967 — 482” 4 48z" 4 962° + O (2°))
v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 55

-

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

~—

2t 2?2 2z

y(x) = a1 (—34— T + 3 + 1> +02(5x8+4x7+3x6+2x5+m4)
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2.33 problem 33

Internal problem ID [4834]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

'y + Ay =0

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 50

e

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

~—

. _ivA
y(z) = ¢ meiﬁ iCoxe” @
1 T =
2\/X
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2.34 problem 36 (a)

Internal problem ID [4835]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 36 (a).

ODE order: 2.

ODE degree: 1.

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

x3y"+y=0

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 222

kAsymptoticDSolveValue [x~3*y'' [x]+y[x]==0,y[x],{x,0,5}] J

(1) > eye= S _ 4681312886252 N 66891825iz"/> 72765z N 10542%/2
v ' 8796093022208 4294967296 8388608 8192
33424574007825x°  14783093325x*  2837835x° 4725z 15z 3iy/z

981474976710656 549755813888 | 268435456 524288 | 512 16
N 1) 2 3/4(468131288625z'w9/2 66891825iz7/2  T2765iz5%/2 105iz3/2 33424574007825x° 1

vz _ _ _
et 8796093022208 4294967296 + 8388608 8192 + 281474976710656 5
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2.35 problem 36 (b)

Internal problem ID [4836]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.2 page 239
Problem number: 36 (b).

ODE order: 2.

ODE degree: 1.

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

o’ + Br—1)y' +y=0

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

X Solution by Maple

N

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

No solution found

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 43

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

C2e—1/z

y(z) = 1(1202° + 242" + 62° + 222 + z + 1) + "
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3.1 problem 1

Internal problem ID [4837]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + <x2 - 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: 35

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

N\ J

x5 (1 — 322 + 22t + 0 (2%)) + e (1 — 222 + 252t + O (25))

y(z) = 1
T3
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52
LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x"2-1/9) *y[x]==0,y[x],{x,0,5}] J

—(9z*  3z? C2 (gg; - 3§2 1>
% P
y(@) Clﬁ(s% 16 ) Iz

.
H
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3.2 problem 2

Internal problem ID [4838]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

Y +yz+ (22 -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: 47

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

y(@)
_az?(1- 2% 4 352" + 0 (2°%)) + o (In () (2® — g2* + O (2%)) + (-2 + ' + O (a9)))

x
v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 58

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

-/

» 7 1, ., 5zt — 1612 — 64
r T S —8)1 _
y(z) = ¢ (192 3 + x) +c (16x(m 8) log(z) i )
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3.3 problem 3

Internal problem ID [4839]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

4z%y" + dy'z + (42> — 25)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

‘Order:=6;
‘dsolve(4*x“2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x“2-25)*y(x)=0,y(x),type='series'

() a1z’ (1 — 22 + z52* + O (2°)) + ¢2(2880 + 48022 + 120z* + O (z°))
Yy\r) = 5
T2

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58

e hY

AsymptoticDSolveValue [4*x™2xy' ' [x]+4*x*y' [x]+(4*x~2-25)*y[x]==0,y[x],{x,0,5}]

N\ J

23/2 1 1 132 2972 /2
_) PR —
y(@) Cl( 24 Tor T 6\/:?) +62( 504 14 )

,x=0) ;
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3.4 problem 4

Internal problem ID [4840)]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

162°y" + 16y'z + (162> — 1)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

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

VT (1—12% + gzt + 0(25) + ¢1 (1 — 32° + 52* + O (29))

X

y(z) =

N

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

e hY

AsymptoticDSolveValue [16xx~2*y' ' [x]+16*x*y' [x]+(16%x~2-1)*y[x]==0,y[x],{x,0,5}]

N\ J

oz C2<Z; x; 1>
4
- L _¥ 1)+
y(@) C1\/5<90 5 ) vz
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3.5 problem 5
Internal problem ID [4841]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 5.

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: 0.016 (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

(z) = c CANL AP VP (I () P (z)
y (624~ 2 2\ 7128 71 " \61 7 1 &
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3.6 problem 6
Internal problem ID [4842]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

T

4
zy' +y + (x——)yzO

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

‘0rder:=6; ‘
Ldsolve (diff (x*diff (y(x),x),x)+(x-4/x)*y(x)=0,y(x) ,type="'series',x=0) ; J
y(z)
_art(1— 52 + 552" 4 0 (2°)) + co(In (2) (92* + O (29)) + (—144 — 3622 4 O (29)))

2
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 52

e

LAsymptoticDSolveValue [D[x*D[y[x],x],x]+(x-4/x)*y [x]==0,y[x] ,{x,0,5}]

~—

(z2+8)° 1 , 5 2t
y(.’L‘)—>61<W—1—6$ ].Og(il?) + ¢ @—E—FIB
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3.7 problem 7

Internal problem ID [4843]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

2y +yz+ (922 —4)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: 47

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(9*x“2-4)*y(x)=0,y(x),type='series',x=0)'

b

y(x)
azt(l— 322 + 2Lz + 0 (2%)) + co(In (2) (7292* + O (2°)) + (—144 — 32422 4 O (z)))
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 54
LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(9*x~2-4) *xy [x]==0,y[x],{x,0,5}] J

(922 +8)° 81 , 2728 3zt
y<x)_>cl< 61z 167 8@ | Tel g Tt
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3.8 problem 8
Internal problem ID [4844]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

1
oy + o'z + (36:162 - 4_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: 35

‘0rder:=6; ‘
dsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(36*x‘2—1/4)*y(x)=0,y(x),type='series',x%O);

N\

az(l—6z%+ 2z + 0(2%)) + ca(1 — 1822 + 542* + O (2F))
y(z) = vz

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 52

AsymptoticDSolveValue [x~2*y'"' [x]+x*y' [x]+(36%x~2-1/4)*y[x]==0,y[x],{x,0,5}]

N\ J

7/2 3/2 L 54z°/2  a5/2
y(x) = c1| 54z 18z -I-\/5 +c 3 6z°% +/z
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3.9 problem 9
Internal problem ID [4845]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

4
oy + o'z + (25:162 - §) 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: 35

‘0rder:=6; ‘
dsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(25*x‘2—4/9)*y(x)=0,y(x),type='series',x%O);

N\

¢ (1= a” + §a* + 0 (2%) + i (1 - P’ + 52" + 0 (2%))

I) = 256 4 128
y(z) I3
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52
LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(25%x~2-4/9) *y [x]==0,y[x],{x,0,5}] J

56254 7522
125z¢ 152° |\ | 02(—128 -t 1)
256 4 22/

y(x) — clx2/3(



73

3.10 problem 10

Internal problem ID [4846]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2y +yz+ (22° —64)y =0

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

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(2*x“2-64)*y(x)=0,y(x),type='series',x=0b;

1 1
81 to2, L a4 6
y(z) = 1z (1 18" +720:c +0(z ))

n 2(—27360196043587190784000000 — 1954299717399085056000000z> — 81429154891628544000000z*
8

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 46

s

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(2%x~2-64)*y[x]==0,y[x],{x,0,5}]

~—

() > ¢ x—m—x—m+m8 +c i—|— L + 1
y 2\720 ~ 18 1\ 28 7 1425 T 33624
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3.11 problem 13

Internal problem ID [4847]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

2y’ +2y +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 64

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

y(z)

a(l—2z+32% — 528+ £a* — b + 0 (a°) 2+ ca(In (z) ((—4) z + 82% — 8o + Pzt — 25 + O (

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

-

LAsymptoticDSolveValue[x*y"[x]+2*y'[x]+4*y[x]== ,y[x1,{x,0,5}]

~—

4zt 4x® 4x?
45 9 3

y(x)—>02<———+——2x+1

4 188z* — 4802 + 54022 — 108z — 2
+q(§@ﬁ—1m?+mm—mmg@— 88z* — 48027 + 54022 — 108z 7)

27x



3.12 problem 14

Internal problem ID [4848]
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Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-

nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page

250

Problem number: 14.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +3y +x2y=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

‘0rder:=6;

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

y(z)

_ar?(1-32° 4 552" + 0 (2°%)) + o (In () (2® — ga* + O (2%)) + (-2 + ' + O (a9)))

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

-

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

~—

(@) = o 15 = 5 1) 4 er 1 (a7 8 oge) -
Y72\ 1997 8 “\16\" 0BT

5x* — 16z% — 64

6422

)
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3.13 problem 15

Internal problem ID [4849]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 15.

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: 0.016 (sec). Leaf size: 42

.
‘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
_ 211 2 4 6
y(z) = 1z (1 d + 105" +0(z ))

‘e (ln (2) (a;2 _ %x‘* +0 (xG)) + (—2 + 3—32x4 +0 (xﬁ))>

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 59

-

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

1 1 %zt
y(z) = a (E (z* — 8) z*log(z) + 6—4(—5304 + 162° + 64)) +co (@ ) + x2>
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3.14 problem 16

Internal problem ID [4850]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 16.

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: 0.0 (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
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3.15 problem 17

Internal problem ID [4851]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

x2yll_+_ (x2_2)y=0

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

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

10 280

1 1 6 c2(12 + 622 — 32* 4+ O (%))
(%)) + .

y(z) = ¢ (1 ——2’+-—z'4+0

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

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

-/
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3.16 problem 18

Internal problem ID [4852]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

4z%y" + (162° +1)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: 51

‘Order:=6; ‘
‘dsolve(4*x“2*diff(y(x),x$2)+(16*x“2+1)*y(x)=0,y(x),type='series',x=0);

y(z) = ((m () s + 1) (1 e }lx‘l +0 (:cG)) + (ﬁ - gz‘* +0 (zﬁ)) cz) Jz

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 69

LAsymptoticDSolveValue [4xx~2xy' ' [x]+(16*%x~2+1) *y [x]==0,y[x] ,{x,0,5}]

~—

o) a2 1) v (Ve ( - 2) a2 1) )
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3.17 problem 19

Internal problem ID [4853]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

zy' +3y +yz® =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

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

N\ J

-2+ 1z* + 0 (2%))
.’172

@)= (1- gyt +0(a9) ) +

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 30

e

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

x? 1 22
y(.’lf)-)CQ l—ﬂ +c E—g

A J
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3.18 problem 20

Internal problem ID [4854]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

9z%y" + 9y'z + (z° — 36) 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: 27

‘Order:=6; ‘
‘dsolve(9*x“2*diff(y(x),x$2)+9*x*diff(y(x),x)+(x“6-36)*y(x)=0,y(x),type='series',x}o);

—144 + O (z°))
.,11.2

y(z) = c1z?(1+ 0 (2°)) + e

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

e

LAsymptoticDSolveValue [9*x™2%y' ' [x] +9*x*y ' [x]+(x76-36) *y [x]==0,y[x],{x,0,5}]

~—

c
y(z) = cz® + m—;
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3.19 problem 22(a)

Internal problem ID [4855]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 22(a).

ODE order: 2.

ODE degree: 1.

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

y//_xzy:()

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

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

N\ J

y(z) = (1 + f—é) y(0) + (x + ;—Ox5) D(y) (0) + O(a°)

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

e

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

~—

z® zt
y(x) —>02<%—|—w) +cl(ﬁ + 1)
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3.20 problem 22(b)

Internal problem ID [4856]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-

nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 22(b).

ODE order: 2.

ODE degree: 1.

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

xy’ +y — Tyz® =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*diff (y(x) ,x$2)+diff (y(x),x)-7*x"3*y(x)=0,y(x) ,type='series’',x=0);

N\

y(z) = (In (z) 2 + 1) (1 + 1—76934 +0 (xﬁ)) + (—312954 +0 (.7:6)) &

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

e

LAsymptoticDSolveValue [xxy' ' [x]+y' [x]-7*x"3*y[x]==0,y[x],{x,0,5}]

~—  /

Tzt Tzt Tzt
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3.21 problem 23

Internal problem ID [4857]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 23.

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

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

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

-

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

~—

z® 28 xt  z?
r _r r_r
y(m)—>c2(120 5 +:c) +C1(24 5 T )
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3.22 problem 24

Internal problem ID [4858]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

2y +4yr+ (2 +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: 35

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

_az(l—-§2° 4 7552t + 0(2°%)) + e (1 — 32° + 538" 4+ O (2))

’y(.’L’) - xQ
v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 40
[AsymptoticDSolveValue [x~2xy' ' [x]+4*x*y' [x]+(x~2+2) *y [x]==0,y[x],{x,0,5}] J

(@) = x3 x+1 N x2+1 1
— — — — c JE— —— — —
YW =2\ 19076 " 247227 2

.
b
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3.23 problem 25

Internal problem ID [4859]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

162°y" + 32y'z + (z* — 12) 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: 31

Order:=6;
dsolve (16xx~2*diff (y(x) ,x$2) +32*x*diff (y(x) ,x)+(x"4-12) *y(x)=0,y(x) ,type='series'

y(z) = clx2(1 — 3‘%1354 +0 (zG)) + 02(—2 + éw"‘ +0 (zG))

3
xr2
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 40

-

N\

AsymptoticDSolveValue [16*x~2*y' ' [x]+32*x*y' [x]+(x"4-12)*y[x]==0,y[x],{x,0,5}]

1 1’5/2 x9/2
y(z) —>C1(W — @) -I-Cz(\/_— @)

,x=0);
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3.24 problem 26

Internal problem ID [4860)]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Exercises. 6.3.1 page
250

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

47%y" — 4y'z + (162 +3)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: 31

‘Order:=6; ‘
‘dsolve(4*x“2*diff(y(x),x$2)-4*x*diff(y(x),x)+(16*x”4+3)*y(x)=0,y(x),type='series'

y(z) =Vz (x(l — %z‘l +0 (zﬁ)) ¢+ (1 — %z‘l +0 (zﬁ)) 02>

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 40

LAsymptoticDSolveValue [4*xx~2xy' ' [x]-4*x*xy' [x]+(16%x~4+3) *y [x]==0,y[x],{x,0,5}]

~—

9/2 11/2
y(z) = a (\/_— %) +c (303/2 - mT)

,x=0);
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4.1 problem 9

Internal problem ID [4861]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 9.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[0,F(

2zy" +y' +y=0

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

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

11 1 1 1
= 1—2 —p2 = 3y T A 5 6
yle) = erve ( 3%+ 30% ~630° T azeso”  1axmaoo” T O )

1 1 1 1
1— a2 =3 4 5 6
+cz( z + 6%~ 90% + 5550° ~ T13400% + 0 (z°)

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

-

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

~—

1247400 T 22680 ~ 630 T30 3 +1

y(z) - f(

i zt 23 2P
- “T LT a4
+ 62< 113400 T2520 90T 6 T F T )

xd xt 2 22 =z >
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4.2 problem 10

Internal problem ID [4862]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

Y —yr—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

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

y(z) = (1 + %xQ + éz‘*) y(0) + (x + %z?’ + %aﬁ) D(y) (0) + O(=°)

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

-

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

~—

z® xt  z?
N LA |
y(z) 02(15+3+x>+61(8+2+ )
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4.3 problem 11

Internal problem ID [4863]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(z-1)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

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

_ §213 §4 35 1314 25 6
y(x)—(1+2x + 5t et oo y(0) + T+ ozt 4 et + o D(y) (0) + O(z°)

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

LAsymptoticDSolveValue [(x-1)*y'' [x]+3*xy[x]==0,y[x],{x,0,5}] J
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4.4 problem 12

Internal problem ID [4864]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

"

y' — 2%y + 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: 19

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

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

-

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

73
ylz) > | 1- 5 + o
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4.5 problem 13

Internal problem ID [4865]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy' = (2+z)y +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: 44

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

1 1 1 1 1
et (14 2t 2 3 4 5.0 (£
y(z) = ez < + 2% T 50% T 120% T sa0® et T (z ))

1 1
+ ¢y (12 + 12z + 622 + 22° + §w4 + 1—0365 +0 (x6)>

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 66

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

2 x? 2% 2 ozt
I 1 T o T T
y(x) 01(24+6+2+x+ )+02<840+120+20+4+x>
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4.6 problem 14

Internal problem ID [4866]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

cos(z)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: 29

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

y(z) = (—“’; + 1) 4(0) + (x _ éaﬁ - %xfﬁ) D(y) (0) + O(z°)

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

LAsymptoticDSolveValue [Cos[x]*y'' [x]+y[x]==0,y[x],{x,0,5}] J
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4.7 problem 15

Internal problem ID [4867]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

V' +yz+2y=0

With initial conditions

[¥(0) = 3,9/(0) = —2]

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

‘Order:=6; ‘

‘dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 3, D(y) (0) = -2],y(x),type='series',x=0

1
y(x)=3—2x—3x2+x3+x4—Z—lx5+0(a:6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26

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

5

y(x)—)—%—l—x4+x3—3x2—2x—l—3
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4.8 problem 16

Internal problem ID [4868]

Book: A FIRST COURSE IN DIFFERENTIAL EQUATIONS with Modeling Applications. Den-
nis G. Zill. 9th edition. Brooks/Cole. CA, USA.

Section: Chapter 6. SERIES SOLUTIONS OF LINEAR EQUATIONS. Chapter 6 review exer-
cises. page 253

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

2+2)y" +3y=0

With initial conditions

[y(0) = 0,%'(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: 14

(0rder:=6; \‘
Ldsolve([(x+2)*diff(y(X),X$2)+3*y(X)=0,Y(0) =0, D(y)(0) = 1],y(x),type='series',XJ=0);

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

‘ AsymptoticDSolveValue [{(x+2)*y' ' [x]+3*y[x]==0,{y[0]==0,y"' [0]==1}},y[x],{x,0,5}] ‘
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