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CHAPTER 8. Nonhomogeneous Equations:
Undetermined Coefficients. Exercises Page 142

problem 1
problem 2
problem 3
problem 4



-

Ldsolve (diff (y(x),x$2)+y(x)=-cos(x),y(x), singsol=all)

1.1 problem 1

Internal problem ID [6107]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

v +y+cos(z)=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

~—

y(z) = sin (z) c2 + cos (z) ¢ — M

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 27

N\

DSolvely'' [x]+y[x]==-Cos[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = (—% + c1> cos(z) — %(x — %) sin(z)



1.2 problem 2

Internal problem ID [6108]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-

tion. 1997.

Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page

142

Problem number: 2.
ODE order: 2.

ODE degree: 1.

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

y' =6y +9y—e*=0

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

-

dsolve(diff (y(x) ,x$2)-6*diff (y(x) ,x)+9*y(x)=exp(x),y(x), singsol=all)

N\

T

y(z) = €*"cy + e¥zcy + ez

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26

r

LDSolve [y'' [x]-6%y' [x]+9*y[x]==Exp[x],y[x],x,IncludeSingularSolutions ->

True]

| —

e(lf
y(z) — 1 + 63”(02.10 +¢)



1.3 problem 3

Internal problem ID [6109]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

' +3y +2y—1222 =0

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

-

dsolve(diff (y(x) ,x$2)+3*diff (y(x) ,x)+2*y(x)=12*x"2,y(x), singsol=all)

y(x) = —e ¥ c; + cpe™® + 622 — 18z + 21

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

LDSolve [y' ' [x]+3*xy' [x]+2*y[x]==12%x"2,y[x] ,x,IncludeSingularSolutions -> True]

y(z) = 6(z — 3)T + e ¥ (c2e” + ¢1) + 21



1.4 problem 4

Internal problem ID [6110)]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 8. Nonhomogeneous Equations: Undetermined Coefficients. Exercises Page
142

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

v +3 +2—2>—2r—1=0

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

( hY

dsolve(diff (y(x),x$2)+3*diff (y(x),x)+2*xy(x)=1+2*x+x"2,y(x), singsol=all)

2
T
—2x -z
——+ - —e Tt e
2 2

o~ oo

y(z) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

LDSolve [y'' [x]+3*y' [x]+2*xy [x]==1+2*x+x"2,y[x] ,x,IncludeSingularSolutions -> True] J

1 3
y(z) — E(x — 1)z +e ¥ (ce” +c1) + 1
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2.1 problem 1

Internal problem ID [6111]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rationall

x3y/2 + x2yyl _|_4 — 0

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 53

dsolve (x~3*diff (y(x),x) "2+x"2*xy(x)*diff (y(x) ,x)+4=0,y(x), singsol=all)

N

y(r) = %
2
_zc+16
y(z) = 27,
A+ 16z
y(z) ==



v/ Solution by Mathematica
Time used: 0.547 (sec). Leaf size: 77

kDSolve [x~3*(y' [x])~2+x~2*y [x] *y' [x]+4==0,y[x] ,x,IncludeSingularSolutions -> True]J

e™ 7 (z + 64e1)

y(z) = — P
y(z) = e_?(x;:; e
y(z) — —%

y(z) — 2
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2.2 problem 2

Internal problem ID [6112]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 2.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

6zy” — (3z+2y)y +y =0

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

~—

Ldsolve (6xx*diff (y(x),x) "2- (3*x+2*xy(x) ) *diff (y(x) ,x)+y(x)=0,y(x), singsol=all)

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 30

‘ DSolve [6*x* (y' [x]) ~2-(3*x+2*y[x]) *y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -F True]

y(z) = vz
y(z) — g +c
y(x) =0
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2.3 problem 3

Internal problem ID [6113]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-

tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

9y + 3zy*y +4° =0

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 109

dsolve (9*diff (y(x) ,x) "2+3*x*y(x) ~4*diff (y(x),x)+y(x)"5=0,y(x), singsol=all)

N J

1
y(z) = i—;
48 i\/§4%
y(@) = _2x§ - 213
o) = - 3
23 23
y(z) =0
s a3 3 —0(_0-4)
RootOf [ —In (z) + [-7 — +_a(_a3?—4) 4 _a+c
y(e) =

8
IS
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v/ Solution by Mathematica
Time used: 1.008 (sec). Leaf size: 212

kDSolve [9% (y' [x]) ~2+3*x*y[x] ~4*y' [x]+y[x] ~5==0,y[x] ,x,IncludeSingularSolutions -> Frue]

_ 12y(1)3 — 4y(x)>/arctanh mg(z—)m
Solve | — (W) _ glog(y(w)) = c1,y(z)

Vy()® (2%y(2)? — 4)

[y (2)5/2\ /2y (x)? — 4arctanh<M> 3

Vz2y(z)3—4 .
Solve \/y(x)5 @) = 4) 5 log(y(z)) = c1, y(x)]
y(z) =0
_0\2/3
y(z) — (;—33
y(z) - iﬁ—ﬁ
Vark

y(.’lf) - - 72/3
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2.4 problem 4

Internal problem ID [6114]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

4Py? — 4z +y=0

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 81

dsolve (4*y(x) ~3*diff (y(x),x) "2-4*xxdiff (y(x),x)+y(x)=0,y(x), singsol=all)

N J

y(z) =v-z
y(z) = —v/—=z
y(z) =z
y(z) = —vz
y(z) =0
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v/ Solution by Mathematica
Time used: 0.564 (sec). Leaf size: 282

LDSolve [4xy [x] ~3*(y' [x]) "2-4*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> TrJue]
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2.5 problem 5

Internal problem ID [6115]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 5.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rationall

Oy? — 2z — 4y =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 143

dsolve(x~6*diff (y(x),x) "2-2*x*diff (y(x),x)-4*y(x)=0,y(x), singsol=all)

N J

1

y(z) T At

(z) = -2z — 2 — ¢ (2ix% — ¢1)
Y 22zt

(z) = =2z — & — ¢ (—2iz® — ¢1)
Y 22zt

(z) = =2zt 4+ ¢1(2i2® + 1) — &
Y 23zt

(z) = —2z* + ¢1(—2iz% + ¢1) —
o= 23zt
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v/ Solution by Mathematica
Time used: 0.538 (sec). Leaf size: 128

kDSolve [x~6*%(y' [x])~2-2*x*y' [x]-4*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]J

z\/4xty(x) + 1arctanh<\/4z4y(z) + 1) 1
Solve | — 2/Azoy(a) £ 22 1 log(y(z)) = a1,y(2)

[ z/4z%y () + 1arctanh( 4zty(x) + 1) 1

— = log(y(z)) = ¢, y(x)]

Solve
2./4z%y(x) + z2 4

y(x) =0
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2.6 problem 6

Internal problem ID [6116]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 6.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

5y + 6y'z — 2y =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 85

dsolve (5xdiff (y(x),x) "2+6*x*diff (y(x),x)-2xy(x)=0,y(x), singsol=all)

N J

¢ +2_x_ /922 + 10y () _0
3 ) )

(—15:1: — 5,/922 + 10y (z)) ’
¢ 3_|_2_9L'_i_\/9302+10y(ac):0

R 5
(—15x +5,/922 + 10y (x)) ’
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v/ Solution by Mathematica
Time used: 13.69 (sec). Leaf size: 771

LDSolve [ (y' [x]) ~2+6*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) — Root [4#1° + 4#1%z® + #1°z* + 10004 1% = + 90041 2° + 2167 2°
— 25000e"°' &, 1]

y(z) — Root [4#1° + 44 1%z® + #1°z* + 10004 1% = + 9004 1> 2° + 216> 2°
— 25000e'1 &, 2]

y(z) — Root [4#1° + 44 1%z% + #1°z* + 10004 1% = + 9004 1> 2° + 216> 2
— 25000e'*1 &, 3]

y(z) — Root [4#1° + 44 1%2% + #1°z* + 10004 1% = + 9004 1> 2° + 216> 2
— 25000e'%1 &, 4]

y(z) — Root [4#1° + 44 1%z% + #1°z* + 10004 1% = + 9004 1> 2° + 216> 2
— 25000e'%1 &, 5]

y(z) — Root [100000#1° + 100000#1*2* + 25000#1%z* — 1000#1%€° z — 900#1e> 2
— 216> 2° — '%1&, 1]

y(z) — Root [100000#1° + 100000#1*2* + 25000#1%z* — 1000#1%€° z — 900#1e> 2
— 2167 2° — ' &, 2]

y(z) — Root [100000#1° + 100000#1*2* + 25000#1%z* — 1000#1%€°z — 900#1e> 2
— 216e512° — el01&, 3]

y(z) — Root [100000#£1° + 100000#1*z* + 25000#1%z* — 1000#1%€5 z — 900#1e> 2
— 216e>1g° — !0, 4]

y(z) — Root [100000#1° + 1000004£1*2? + 250004 1°z* — 1000#1%¢° z — 900#1e°*' 2>
— 216e*12° — ' &, 5]

y(x) =0
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2.7 problem 8

Internal problem ID [6117]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 8.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy’ —ylz+1)y +2=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

~—

Ldsolve(y(x)“Q*diff(y(x),x)‘2—y(x)*(x+1)*diff(y(x),x)+x=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 72

LDSolve [y[x]~2*(y' [x]) "2-y [x] * (x+1) *y' [x] +x==0,y[x] ,x,IncludeSingularSolutions -> Jl‘rue]
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2.8 problem 9

Internal problem ID [6118]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 9.

ODE order: 1.

ODE degree: 2.

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

4%y + 122%yy’ +9=0

v/ Solution by Maple
Time used: 0.187 (sec). Leaf size: 53

dsolve (4*x~5xdiff (y(x),x) "2+12%x"4*y(x)*diff (y(x),x)+9=0,y(x), singsol=all)

N

1
y(z) = —
T2
1
y(z) =——
xr2
2.3
oz +1
y(x) - 2611;3
342
y(z) = :
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v/ Solution by Mathematica
Time used: 6.805 (sec). Leaf size: 75

kDSolve [4xx~5x*(y' [x]) "2+12*x~4*y [x] *y' [x]+9==0,y[x] ,x,IncludeSingularSolutions -> Frue]

1
\/z3sech2 (3(—log(z) + c1))
1
\/x3sech2 (3(—log(z) + 1))

1
y(z) — )

y(z) = —

y(z) —

1
y(z) = 232
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2.9 problem 10

Internal problem ID [6119]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 10.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

4Py -2z +y =0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 95

-

dsolve (4*y(x) ~2*diff (y(x),x) "3-2*x*diff (y(x),x)+y(x)=0,y(x), singsol=all)

\

S
1= 2

o - 23
o - 29

y(z) =

v Solution by Mathematica

Time used: 83.929 (sec). Leaf size: 11250

N
LDSolve [4xy [x] ~2%(y' [x]) "3-2*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> TrJue]

Too large to display
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2.10 problem 11

Internal problem ID [6120]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 11.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

V' +yz—3y=0

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

dsolve(diff (y(x) ,x) “4+x*diff (y(x),x)-3*y(x)=0,y(x), singsol=all)

N

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

-

LDSolve [(y' [x]) ~4+x*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

Timed out

~—
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2.11 problem 13

Internal problem ID [6121]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 13.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

x2yl3 _ 2wyy/2 + yZyl + 1 — 0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 81

dsolve (x~2*diff (y(x),x) ~3-2*x*y(x)*diff (y(x) ,x) "2+y(x) "2*diff (y(x) ,x)+1=0,y(x), sﬁngsol=a11)

N

y(z) = @

y(z) = —3(_590);’ 3iv3 (4_236);
y(z) = —3(_296); N 3iv/3 (4—2x)é
y(z) = c1z — iq

y(@) = aw+ =

v/ Solution by Mathematica
Time used: 69.611 (sec). Leaf size: 33909

LDSolve [x~2x(y' [x]) "3-2*x*y [x] *(y' [x])"2+y[x] ~2*y' [x]+1==0,y[x],x, IncludeSingularSJolut ions ->

Too large to display
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2.12 problem 14

Internal problem ID [6122]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 14.

ODE order: 1.

ODE degree: 2.

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

162y +8yy' +y° =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 103

dsolve (16xx*diff (y(x) ,x) ~2+8*y(x)*diff (y(x) ,x)+y(x)~6=0,y(x), singsol=all)

N

y(z) = x%
y(z) = —m%
y(z) = —é
y(z) = w%
y(z) =0
@) RootOf (— In(z) +¢; + 4(f—Z ﬁd_a))
y(z) = ==

1
xr4

~ RootOf( In(z)+c¢ — (f— a@d_a))

1
T4
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v/ Solution by Mathematica
Time used: 0.664 (sec). Leaf size: 171

LDSolve [16%x* (y' [x]) ~2+8y [x]*y' [x]+y[x]~6==0,y[x],x,IncludeSingularSolutions —-> TJrue]

%2e 7t
y(z) — _ V2ei
VT F et
y(z) = _L
VT F et
%2e 7+
y() tveer
VT F et
%e 7
y() Vet
VT F et
y(z) — 0
1
% —_
y(z) 7
7
% —
y() 7
7
y(z) — Uz
1
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2.13 problem 15

Internal problem ID [6123]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 15.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

xy’z—(mz—i—l)y'—i—x:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

-/

Ldsolve (xxdiff (y(x),x) "2-(x"2+1)*diff (y(x) ,x)+x=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 24

LDSolve [x*(y' [x])"2-(x"2+1)*y"' [x]+x==0,y[x] ,x,IncludeSingularSolutions -> True] J

2

T
y(x) — 5 +c

y(z) — log(z) + ¢
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2.14 problem 16

Internal problem ID [6124]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 16.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

P -2z —y=0
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v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 496

Ldsolve (diff (y(x),x)"3-2xx*diff (y(x),x)-y(x)=0,y(x), singsol=all) J

C1
- +x

R 2
(108y(w)+12\ / —9623+81y(m)2) ® 24z ’
1
(108y(z)+12./ —96m3+81y(z)2) :
% 2
<108y(w) + 12\/ —9623 + 81y (x)2) + 24z
_ 5 =0
9 3
96 (108y (2) + 12,/ 9623 + 81y () )
1
2 2
i (108y(x)+12\ / —96x3+81y(x)2) 3 V3—24iz/3— (108y(x)+12, / —96x3+81y(x)2) } _oug
1
(108y(z)+12, /—96z3+81y(w)2) s

(i <108y(m) + 121/ -962% + 81y (m)2) V3 — 24izv/3 — (108y(r) + 12/ 9623 + 81y (1)2)

[M]N]

Wl

— 2493)

2
3
384 (108y (2) + 12,9623 + 81y (x)2)
=0
123 ¢,

2
3
( i( 108y(z)+12 —96z3+81y(.1:)) \/§+24ia:\/§—<1O8y(x)+12\/—96a:3+81y(a:)2) —24x

W

1
(108y(w)+12\/ —9623+-81y(x) ) s

3 3 :
108y(z +121/-962 + 81y () ) V3 — 24izv/3 + (108y(1‘) 112/ 9623 + 81y (1')2) + 24x>

3
384 <1osy (2) + 12,9623 + 81y (x)z)



X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

30

LDSolve [(y' [x])"3-2xx*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

Timed out
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2.15 problem 18

Internal problem ID [6125]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 18.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rationall

9zy'y” — 3y°y —1=0




v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 283

Ldsolve (9*x*y (x) “4*diff (y(x),x) "2-3xy(x) "6*diff (y(x),x)-1=0,y(x), singsol=all)

y() = 25 (~a)°

y(z) = =2 (-2}
e = —%—%?)ﬁ«wﬁ
Ye) = —%+%§>%ewﬁ
Ve) = %—%?)ﬁ«wﬁ
(o) = §+%§)ﬁ«wﬁ
y(z) = (( _2‘31:1"‘37 )ci)°
y(x) _((Cl - 2019;"‘ ) c})®
1_ o8 — 207 +22) &)°

. o)

( 3+ %§> — 2012 + 72) &B)°
y(z) = o

:— i —201x+.7:)c?)%
JRESICE

(% + %§> (&3 —2c1z+ = )c?)%

&1
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v/ Solution by Mathematica

Time used: 2.86 (sec). Leaf size: 322

LDSolve [9*x*y [x] 4% (y' [x])~2-3%y[x] "5y’ [x]-1==0,y[x],x,IncludeSingularSolutions —J> True]

1
y(z) = —1/ —56_?1 v —4z + e
e~ e /—4z + e

y(z) = 7
y(@) - (—1)*3e~ % /—4x + et
V2
y(z) = —y _% V —e" % (—4z +e)
f/e_% (4z — er)

y(z) = 7

(z) — 1)*3{/—e™ 7 (—da + e1)
v 7
y(z) = —iv2¢/x

(

y(z) = iV2V/z
y(z) = —V-1V2Vz
y(z) = V-1V2Vz
y(z) = —(=1)"°V2Vz
y(z) = (—1)*°V2vx
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2.16 problem 19

Internal problem ID [6126]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 19.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

2y — (14 2yz)y +1+4* =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 42

.
Ldsolve(x‘2*diff(y(x),x)‘2—(2*x*y(x)+1)*diff(y(x),x)+y(x)‘2+1=0,y(x), singsol=allw

422 — 1

y(xz) =c1x —ver — 1
y(z) =cz++vea —1

v Solution by Mathematica
Time used: 1.463 (sec). Leaf size: 62

-

N
LDSolve [x~2*y' [x] "2- (2*x*xy [x]+1) *y ' [x]+y[x] "2+1==0,y[x] ,x,IncludeSingularSolut ionsJ -> True]

y(z) = =+ e 2 (z +e)
1
y(z) =z + 16_201 (x + 2¢)

y(z) > x
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2.17 problem 20

Internal problem ID [6127]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 20.

ODE order: 1.

ODE degree: 2.

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

2%y® — 16y — 8y'z = 0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 141

dsolve(x~6*diff (y(x),x) ~2=8%(2*y (x)+x*diff (y(x),x)),y(x), singsol=all)

N J

1
y(z) = T
(z) = —z* + 2¢1(i2% + ¢1) — 262
Y= At
—z* + 2¢1(—iz? + ¢1) — 262
y(m) — ( — ) 1
cix
—z* — 2¢,(iz% — ¢1) — 2¢2
y(z) = ( )= 24

Azt

—xt — 2¢)(—ix? — ¢1) — 2¢2

y(fL‘) = C%

x4
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v/ Solution by Mathematica
Time used: 0.507 (sec). Leaf size: 122

kDSolve [x~6*y' [x] ~2==8%(2*y [x]+x*y' [x]),y[x],x,IncludeSingularSolutions -> Truel J

[ z\/xty(x) + 1arctanh< ziy(z) + 1) 1

Solve | — 2/259(a) + o2 1 log(y(x)) = Cl,y(m)]

_z\/marctanh( zty(x) + 1>

2/ z8y(x) + x2

- loglu(@) = a1 y(w)]



2.18 problem 21

Internal problem ID [6128]

37

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-

tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 21.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_linear]

2%y — (z—y)* =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

-

Ldsolve (x~2+diff (y(x),x) "2=(x-y(x))~2,y(x), singsol=all)

~—

y(z) = (—In(z)+c1)x

y(x):2+;

v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 30

‘ DSolve [x~2xy' [x] "2==(x-y[x])~2,y[x],x,IncludeSingularSolutions -> Truel

T C1
_>_ J—
y(z) = 5+

y(z) = z(—log(z) + c1)
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2.19 problem 22

Internal problem ID [6129]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 22.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

W +1)’@y—yz)-1=0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 106

~—

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

323 (z2)5
yz)=—5 "~z
1 1 1
323(z2)5  3iv/323(z2)3
@) = 325(22)5  3iv/325(22)3
yir 4 4
u(z) = (B+22+c)x 1

Qta)  (ta)



v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 82

39

LDSolve [(y' [x]+1)~2x(y[x]-y' [x]*x)==1,y[x],x,IncludeSingularSolutions -> True]

y(z) — %(—3\?’/—_2a:2/3 — 2z)
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2.20 problem 23

Internal problem ID [6130]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-

tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340
Problem number: 23.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _Clairaut]

/

v~y +yr—y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 70

dsolve(diff (y(x),x) "3-diff (y(x),x) "2+x*diff (y(x),x)-y(x)=0,y(x), singsol=all)

N J

x 2 2/-27x3+ 2722 -9z +1
ve) =397~ 27

x 2 2/-27x3+ 2722 -9z +1
V=gt 27
yz)=c - +ax

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 74

e B
LDSolve [y' [x]73-y' [x]"2+x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(x) 2> ca(z+ (14 ca)a)
y(z) — 2—17<9x — 2( —(Bz—1)3+ 1))

y(z) — 2—17<9x+ 2v/—(3z —1)3 — 2>
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2.21 problem 24

Internal problem ID [6131]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 24.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

oy’ +y(l—z)y —* =0

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

~—

Ldsolve(x*diff(y(x),x)“2+y(x)*(1—x)*diff(y(x),x)—y(x)‘2=0,y(x), singsol=all)

y(z) = (;—1
y(x) = €e"cy

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 26

LDSolve [x*xy' [x]~2+y [x] *(1-x) *y' [x]-y[x] "2==0,y[x],x,IncludeSingularSolutions -> TrJue]

y(x) = ci€”
&
y(z) = —
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2.22 problem 25

Internal problem ID [6132]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 25.

ODE order: 1.

ODE degree: 2.

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

vy’ — (z+y)y +y=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 271

-/

Ldsolve(y(x)*diff(y(x),x)‘2—(x+y(x))*diff(y(x),x)+y(x)=0,y(x), singsol=all)

y(@) =z
y(z) =0
3
222y (z)z—3y(z)? \ 2
x( +2y(2)z )
@ y(z) +z y(x)
In(x) — 5 (2 — arctanh — +1In Y
Y . \/ +2y(2)z—3y(2)
z? z)z—3y(z)?
22 + 2y (z) z — 3y (z)° 3\/% y(z) T
+ — - —c=0
x? 2z 2 (z)
3
2% +2y(2)z—3y(z)” > 2
@ y(z) +z y(z)
1 tanh In | —=
o)+ 2y (z) T x\/ ErevErEyE < z
x2

— —Cl=0

z? z)z—3y(z)?
B x2+2y(x)x—3y(x)2+3\/wy(w) T
x? 2z 2y ()
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v/ Solution by Mathematica
Time used: 4.094 (sec). Leaf size: 320

kDSolve [y [x]*y' [x]~2-(x+y[x])*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

T

( ‘\/y(w) 1\/3y(w)+1+4y(x)log(\/3yx(m)—3—\/3yfb)+1) 4y(z)log(—i(3y7(”)+1)+i\/@\/%+v
| —i /L —1,/EE —

Solve | —
4y(z)
log(z
- g2( )+Cl,y($)
[ dy(z)log (/32 3\ [3u@) 1) 4y(z)log( i 32 41—\ /32U 3, /3u@) 11\ /o
x(z‘\/@—l\/?’%@jtu v _ ) _ () .
Solve | —
4y ()
log(x
- g2( )+Cl)y(m)

y(z) =0
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2.23 problem 26

Internal problem ID [6133]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 26.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

zy’+(k—z—y)y +y=0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 59

~—

Ldsolve (xxdiff (y(x) ,x) "2+ (k-x-y(x))*diff (y(x) ,x)+y(x)=0,y(x), singsol=all)

y(z) =k +z—2Vks
y(z) =k +z+2Vka

(d—c)z  ka

y(x):_ 1—01 1—61

v/ Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 54

‘ DSolve [x*y' [x] ~2+(k-x-y[x])*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truep

() > calx+ i
Y 1 “l+a

y(z) = —2Vkvz + k+
y(x) — <\/E+ \/5>2
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2.24 problem 27

Internal problem ID [6134]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 16. Nonlinear equations. Miscellaneous Exercises. Page 340

Problem number: 27.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

oy’ — 2yy”® + 422 = 0




v/ Solution by Maple

Time used: 0.172 (sec). Leaf size: 831

Ldsolve(x*diff(y(x),x)‘3—2*y(x)*diff(y(x),x)‘2+4*x‘2=0,y(x), singsol=all)

313
y(z) = =
1 ) 1
3(—% — “/‘;;“’3) x
y(z) = 5
1 . 1
3(—% + “/‘5;”3> x
y(z) = 5
42 2
y(z) _0_1 39
42 2
y(z) = 0_1 39
1
o (—1728x2 + 3+ 24\ /=632 + 5184x4> ’
y(z) = 9%
+ 4 -+ %
96 (—1728x2 + 3+ 24\ /6827 + 5184954) ’
1
o <1728m2 + 3+ 24,/6372% + 5184m4> ’
y(z) = 9%
+ A 1+%
96 (17281'2 + 3 +24\/66322 + 5184x4) ’
1
o (—1728x2 + 3+ 24,/—632% 1 5184354) ’
c3 c?
_ 1 T+ 1
192 (—1728902 + 3+ 24,/—6327 1 5184x4> ’
1
ic1V/3 (—1728:c2 + 3+ 24\/—632% + 5184:v4) ’
B 192
iv3c
+ 1
192 <—1728z2 + 3+ 24,/—632% + 5184z4> ’
1
&1 (172822 + ¢ + 24,/~6cfa” + 518457
4 4
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v/ Solution by Mathematica
Time used: 172.926 (sec). Leaf size: 15120

LDSolve [x*xy' [x]~3-2*y[x]*y' [x] "2+4*x~2==0,y[x] ,x,IncludeSingularSolutions -> True]J

Too large to display
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3 CHAPTER 17. Power series solutions. 17.5.
Solutions Near an Ordinary Point. Exercises page
355

3.1 problem 1 . . . . . . . . 49]
3.2 problem 2 . . . ... e 0]
3.3 problem 3 . . . .. 531
34 problem 4 . . ... e 2]
3.5 problem 5 . . ... e R
3.6 problem 6 . . . . . . ... e e e %!
3.7 problem 7 . . . ... e %!
3.8 problem 8 . . . ... Dol
3.9 problem 9 . . . .. BTl
3.10 problem 10 . . . . . . . . . e e e H8]
3.11 problem 11 . . . . . . . . . e HOl
3.12 problem 12 . . . . . .. e e 601
3.13 problem 13 . . . . .. 611
3.14 problem 14 . . . . . . L 62]
3.15 problem 15 . . . . .. e 631
3.16 problem 16 . . . . . . . L e e 64
3.17 problem 17 . . . . .. 65}
3.18 problem 18 . . . . .. 66!
3.19 problem 19 . . . . . . .. e e e 671
3.20 problem 20 . . . . ... e e e 68]
3.21 problem 21 . . . . ... e 69]
3.22 problem 22 . . . ... 701
3.23 problem 23 . . . . .. e e [71l
3.24 problem 24 . . . . .. L e e e [72]
3.25 problem 25 . . .. .. e e [73l
3.26 problem 26 . . . . ... L e (74l
3.27 problem 27 . . .. .. e 751

3.28 problem 28 . . ... L 761
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3.1 problem 1

Internal problem ID [6135]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 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 = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

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

1 1 1, 1 ., 1

y(z) = (1 — %oﬂ + ﬁx‘l - %az6> y(0) + (:c 6% T10% MHU?) D(y) (0) +O(z°)

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

-

LAsymptoticDSolveValue [y'' [x]+y[x]==0,y[x],{x,0,7}]

~—

7

O P (L A D [ A
y 2\ 75040 T 120 6 W "720 24 2
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3.2 problem 2

Internal problem ID [6136]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' =9 =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

‘Order:=8; ‘
'dsolve(diff (y(x),x$2)-9xy(x)=0,y(x) ,type='series',x=0); |

9 27 81 3 27 81
= 1 T2 24 _ 6 <3 5 7 .D 8
y(x) ( + 2x + 5 T+ 8035 )y(O) + (x—l— 2z + —4Ox + —560x ) (y) (0) +(7(:c )

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

-

LAsymptoticDSolveValue [y'' [x]-9*y[x]==0,y[x],{x,0,7}]

~—

(@) = c 81x7+27x5+3_x3+x e 81x6+27x4+9_x2+1
y 2\ 560 © 40 " 2 '\ 780 8 2
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3.3 problem 3

Internal problem ID [6137]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

Yy +3yz+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: 44

‘Order:=8; ‘
‘dsolve(diff(y(x),x$2)+3*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);

y(z) = <1 — -’ 4 Szt - —:c6> y(0) + (z -z + gx5 — %gﬂ) D(y) (0) + O(=®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54

-

LAsymptoticDSolveValue [y'' [x]+3*xx*y' [x]+3*y[x]==0,y[x],{x,0,7}]

~—

(r) = c —9—$7+3—x5—x3+x +c _9_:c6+9_x4_3_x2+1
y 2\735 T 5 716 78 T 2
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3.4 problem 4

Internal problem ID [6138]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

(42 +1)y" -8y =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:=8; ‘
‘dsolve((1+4*x”2)*diff(y(x),x$2)-8*y(x)=0,y(x),type='series',x=0); ‘

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

LAsymptoticDSolveValue [(1+4*x~2) *y' ' [x]-8*y[x]==0,y[x],{x,0,7}]

~—

64z 16z° 4a3
y(x)—>01(4x2+1)+02(¥— 15 + 3 x>
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3.5 problem 5

Internal problem ID [6139]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

(-4 +1)y" +8y=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:=8; ‘
‘dsolve((1-4*x”2)*diff(y(x),x$2)+8*y(x)=0,y(x),type='series',x=0); ‘

y(z) = (—42° + 1) y(0) + (w — gw?’ BT T ) D(y) (0) + O(z®)

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

LAsymptoticDSolveValue [(1-4%x~2)*y'' [x]+8*y[x]==0,y[x],{x,0,7}]

~—

64z 16z° 4a3
y(z) = 1 (1 — 42?) —l—cz(—ﬁ - 3 +x)
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3.6 problem 6
Internal problem ID [6140]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

(2 +1)y" —4y'z+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:=8; ‘
‘dsolve((1+x“2)*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0);

_ D@ (0

y(z) = y(0) + D(y) (0) z — 3z%y(0) 3

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

e

LAsymptoticDSolveValue [(1+x~2) *y' ' [x] -4*x*xy' [x]+6*y[x]==0,y[x],{x,0,7}]

~—

.’E3

y(z) = ¢ (x - §> +¢1(1 — 32?)



95

3.7 problem 7
Internal problem ID [6141]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

(£ +1)y"+ 10§’z +20y =0

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

Order:=8;
dsolve ((1+x~2) *diff (y(x) ,x$2) +10*x*diff (y(x) ,x)+20*y(x)=0,y(x) ,type='series',x=0)

y(z) = (—842° + 352" — 10z” + 1) y(0) + (—30z" + 14z° — 5z° + ) D(y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 44

N

AsymptoticDSolveValue [(1+x72)*y' ' [x]+10*x*y' [x]+20*y[x]==0,y[x],{x,0,7}]

y(z) = c2(—30z" + 14z° — 52° + ) + ¢1 (—842° + 35z* — 102® + 1)

.
b



o6

3.8 problem 8
Internal problem ID [6142]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

(2 +4)y"+2y'z— 12y =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:=8; ‘
‘dsolve((x“2+4)*diff(y(x),x$2)+2*x*diff(y(x),x)-12*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + gﬁ + 1—36x4 — %xﬁ) y(0) + <a: + %x?’) D(y) (0) + O(z®)

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

LAsymptoticDSolveValue [(x"2+4) *y' ' [x]+2*xx*xy' [x]-12%y[x]==0,y[x],{x,0,7}]

~—

(x) = c 5—5634-3: +c —$—6—|—3—ﬁ+3—w2+1
y 2\ 12 "800 " 16 T 2
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3.9 problem 9
Internal problem ID [6143]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

(22 —9)y"+3y'z—3y =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

‘Order:=8; ‘
‘dsolve((x“2-9)*diff(y(x),x$2)+3*x*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0);

y(z) = (1 Sl B ﬁ) y(0) + D(y) (0) 2 + O(2*)

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

LAsymptoticDSolveValue [(x"2-9) *y' ' [x]+3*x*xy' [x]-3*y[x]==0,y[x],{x,0,7}]

~—

(x) = ¢ —7—566—5—$4—x—2+1 + cox
y "\ 711664 648 6 2
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3.10 problem 10

Internal problem ID [6144]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y' +2y'z+5y=0

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

‘Order:=8; ‘
‘dsolve(diff(y(x),x$2)+2*x*diff(y(x),x)+5*y(x)=0,y(x),type='series',x=0);

= _ 52,15 4 13 g _Z3 15_27 8
y@)—(l 5% T g e 16z)y(0)+(m 6 T 1008 " 180 D(y) (0) + O(z®)

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

-

LAsymptoticDSolveValue [y' ' [x]+2*x*y' [x]+6*y [x]==0,y[x],{x,0,7}]

~—

b 13 18 5
! 16 8 2

() = ¢ _11_3c7+lm5’_7_x3+x
y 27748 T120 6
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3.11 problem 11

Internal problem ID [6145]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(z®+4)y" +6y'z+4y =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

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

uwz(Léﬁ+—ﬁ—iﬁ)WW+G—3ﬁ+—ﬁ—iﬁ)MM@+O@ﬂ

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

LAsymptoticDSolveValue[(x‘2+4)*y"[x]+6*x*y'[x]+4*y[x]==0,y[x],{x,O,?}]

~—
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3.12 problem 12

Internal problem ID [6146]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

(22°+ 1)y —5yz+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: 34

‘Order:=8; ‘
‘dsolve((1+2*x”2)*diff(y(x),x$2)-5*x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0)

y(z) = (1 _ gxz - ga:“ + %zﬁ) 4(0) + (x + %ﬁ) D(y) (0) + O(a®)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 42

LAsymptoticDSolveValue [(1+2%x~2) *y' ' [x] -5*x*y' [x]+3*y[x]==0,y[x],{x,0,7}]

~—

x3 728 3z* 322
y(x) = c g te)talgg -5 5 *+1

.
b
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3.13 problem 13

Internal problem ID [6147]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-

tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y//+yx2 :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:=8;
dsolve (diff (y(x) ,x$2)+x"2*y(x)=0,y(x) ,type="'series',x=0) ;

N\

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,0,7}]

~—

z® zt
y(x) —>cz(x— %) +cl(1— E)
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3.14 problem 14

Internal problem ID [6148]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-4 +1)y" +6y'z — 4y =0

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

‘Order:=8; ‘
‘dsolve((1-4*x”2)*diff(y(x),x$2)+6*x*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0)

.
b

y(z) = (22" + 1) y(0) + (z — %z?’ - 6905 — %ﬂ) D(y) (0) + O(z®)

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

LAsymptoticDSolveValue [(1-4%x~2)*y' ' [x]+6*x*y' [x]-4*y[x]==0,y[x],{x,0,7}]

~—

3z * 2°
y(z) = a1 (22 + 1) +CQ<_E ~ % 3 +x>
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3.15 problem 15

Internal problem ID [6149]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

(22 +1)y" +3y'z —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: 29

‘Order:=8; ‘
‘dsolve((1+2*x”2)*diff(y(x),x$2)+3*x*diff(y(x),x)-3*y(x)=0,y(x),type='series',x=0)

y(z) = (1 + g:ﬂ ~ gz“ + gxfi) y(0) + D(y) (0) z + O(z®)

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

LAsymptoticDSolveValue [(1+2%x~2) *y ' ' [x] +3*x*y' [x]-3*y [x]==0,y[x],{x,0,7}]

~—

(x) = ¢ E_?_x‘*+3_x2+1 + cox
Y 80 ~ 8 T2 2

.
b
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3.16 problem 16

Internal problem ID [6150]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 16.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

y”’+x2y"+5y’x+3y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 101

‘dsolve(diff(y(x),x$3)+x*2*diff(y(x),x$2)+5*x*diff(y(x),x)+3*y(x)=0,y(x), singsol=%11)

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 56

Vs N

LDSolve [y''' [x]+x"2*y'"' [x]+6*x*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> JTrue]

_® 4 ) 2 a3
y(x) - —=e~ 5 | 2¢3 ExplntegralE Fy + c1z* ExplntegralE 373 — 6cox
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3.17 problem 17

Internal problem ID [6151]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

v +yz+3y—22=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 48

p
‘Order:=8;
‘dsolve(diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=x“2,y(x),type='series',x=0);

_(1.32,94 T 23 15 4 7) 1 8
y(x)—( 5% T g% 48x)y(0)+(x 30T = 1% D(y)(O)-I—12 360+O(x)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70

-

LAsymptoticDSolveValue [y'' [x]+x*xy' [x]+3*y[x]==x"2,y[x],{x,0,7}] J

726zt 47 223 728 5z 322
y@) > s+ et e -5 o) tal et e~ 5+
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3.18 problem 18

Internal problem ID [6152]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 18.

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: 0.0 (sec). Leaf size: 44

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

y(z) = (1 -z’ + %x‘* — %x6> y(0) + (z — §z3 + %aﬁ — %gﬂ) D(y) (0) + O(=®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54

-

LAsymptoticDSolveValue [y' ' [x]+2*x*y" [x]+2*%y [x]==0,y[x],{x,0,7}]

~—
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3.19 problem 19

Internal problem ID [6153]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y' +3yz+Ty=0

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

‘Order:=8; ‘
‘dsolve(diff(y(x),x$2)+3*x*diff(y(x),x)+7*y(x)=0,y(x),type='series',x=0);

y(z) = (1 — ;xz 4 R @xﬁ) y(0) + <a: _ g 4 ﬁ:ﬂ) D(y) (0) + O(=®)

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

-

LAsymptoticDSolveValue [y'' [x]+3*xx*y' [x]+7*y[x]==0,y[x],{x,0,7}]

~—

(@) = 44x7 N 4% 513 AT 172925 N 91z* 722 +1
Yir) = T)Ta\T 70 24 2
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3.20 problem 20

Internal problem ID [6154]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

2y" +9y'z — 36y =0

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

‘Order:=8; ‘
‘dsolve(2*diff(y(x),x$2)+9*x*diff(y(x),x)-36*y(x)=0,y(x),type='series',x=0);

_ (27 4 2 9 5 8l 5 243 , 8
y(z) = (490 + 9z +1> y(0)+(x+4x +160% ~ 1180° D(y) (0) + O(z®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 47

-

LAsymptoticDSolveValue [2*y' ' [x]+9*x*y' [x]-36*y[x]==0,y[x],{x,0,7}]

~—

27z

y(z) — Cl( 1

+——+—+z

02 41) e 24327 | 8l2®  93°
2\ 4480 ' 160 ' 4
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3.21 problem 21

Internal problem ID [6155]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 21.

ODE order: 2.

ODE degree: 1.

4

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

(®+4)y" +yz—9y=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:=8; ‘
‘dsolve((x“2+4)*diff(y(x),x$2)+x*diff(y(x),x)-9*y(x)=0,y(x),type='series',x=0);

m@=<F+%ﬁ+%%f—iéﬁﬁ)mm+<x+%f)D@M®+O@%

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

LAsymptoticDSolveValue [(x~2+4) *y"' ' [x] +x*y' [x]-9*y[x]==0,y[x],{x,0,7}]

~—

(x) > c w—3+x +c _7_w6+15x4+9_:c2+1
y 2\ 3 "\ 71024 T 128 T 8
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3.22 problem 22
Internal problem ID [6156]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

(22 +4)y"+3y'z—8y =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:=8; ‘
‘dsolve((x“2+4)*diff(y(x),x$2)+3*x*diff(y(x),x)-8*y(x)=0,y(x),type='series',x=0);

y(z) = (22 + 1) y(0) + (z + %z?) B %xs + 10%1‘7) bW 0 +0(«)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38

LAsymptoticDSolveValue [(x"2+4) *y' ' [x] +3*x*xy' [x]-8*y[x]==0,y[x],{x,0,7}]

~—

y(z) = c1(z® +1) + e 3_967—7_3654_5_%34_96
1024 384 24
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3.23 problem 23

Internal problem ID [6157]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

(92° +1)y" — 18y =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:=8; ‘
‘dsolve((1+9*x”2)*diff(y(x),x$2)-18*y(x)=0,y(x),type='series',x=0); ‘

27 . 729

—z° + —x7) D(y) (0) + O(z®)

y(z) = (92" + 1) y(0) + (z + 323 — 3 2

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38

LAsymptoticDSolveValue [(1+9*x~2) *y' ' [x]-18*y[x]==0,y[x],{x,0,7}]

~—

72927 B 275
35 5

y(z) = c1(92° +1) + Cz( + 323 + x)
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3.24 problem 24

Internal problem ID [6158]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

(32> +1)y" +13yz+ Ty =0

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

‘Order:=8; ‘
‘dsolve((1+3*x“2)*diff(y(x),x$2)+13*x*diff(y(x),x)+7*y(x)=0,y(x),type='series',x=0b;

(1T e 1729 _10 5 32 5 704 - 8
y(x)_(l 5% T g 48x)y(0)+(x AR T i D(y) (0) + O(z®)

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

LAsymptoticDSolveValue [(1+3%x72) *y ' ' [x]+13*x*xy' [x]+7*y[x]==0,y[x],{x,0,7}]

~—

704z  32z5 1023 vz 4e _17QQac6 N 91z* 722
! 48 8 2

y(m)—)cz(— 51 + 3 3 - —+1
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3.25 problem 25

Internal problem ID [6159]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

(22 +1)y" +11y'z+ 9y =0

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

‘Order:=8; ‘
‘dsolve((1+2*x“2)*diff(y(x),x$2)+11*x*diff(y(x),x)+9*y(x)=0,y(x),type='series',x=0b;

1 1 1
) = (1= 5t 4 1Pt = B0a8) y0) + (- o+ 95° = 1207) D) 0) + 0(*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54

LAsymptoticDSolveValue [(1+2%x~2) *y ' ' [x]+11*x*xy' [x]+9*y[x]==0,y[x],{x,0,7}]

~—

@ s o 18627 o5 108\ 53%a° 105et 0a*
y 2 7 3 "\ " 16 8 2
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3.26 problem 26

Internal problem ID [6160]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y' —2(x+3)y —3y=0

With the expansion point for the power series method at x = —3.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

‘0rder:=8; ‘
‘dsolve(diff(y(x),x$2)—2*(x+3)*diff(y(x),x)—3*y(x)=0,y(x),type='series',x=—3);

J(o) = <1+3(z—2|—3) +7(90;;3) +77(9;;8:),) )y(_3)

+ <x+3—|— 5(3723) + 3(3”;3) + 13(5;;;3) ) D(y) (-3) + O(%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 69

-

LAsymptoticDSolveValue [y'' [x]-2%(x+3)*y' [x]-3*y[x]==0,y[x],{x,-3,7}]

~—

y(x)—>c1(240(x+3) +8(x+3) +2(z+3) +1>

13 ;3 5 5 3
+c2(112(z+3) +8(x+3) +6(:c—|-3) +x+3)
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3.27 problem 27

Internal problem ID [6161]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

v +(z—-2)y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

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

y(z) = (1_(‘”;2) +(w1;02) )y(2)+<x—2—(x_2) k) )D(y)(2)+0(x8)

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

LAsymptoticDSolveValue [y'' [x]1+(x-2)*y[x]==0,y[x],{x,2,7}] J

y(z) = ¢ (ﬁ(x _ 9y é(z _ 9+ 1) + 02(5%4(95 _9yT - %(m _ )tz 2)
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3.28 problem 28

Internal problem ID [6162]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 17. Power series solutions. 17.5. Solutions Near an Ordinary Point. Exercises
page 355

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

(22 —22+2)y" —4(-1+2)y +6y =0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

‘Order:=8; ‘
‘dsolve((x“2-2*x+2)*diff(y(x),x$2)-4*(x-1)*diff(y(x),x)+6*y(x)=0,y(x),type='series

(=2 + 322 — 2) D(y) (1) , 2
y(z) = 3 Y1) gy(1) (x — 2+ g)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 31

-

N
LAsymptoticDSolveValue[(x‘2—2*x+2)*y"[x]—4*(x—1)*y'[x]+6*y[x]==0,y[x],{x,l,?}] J

yiz) 2 a(l-3(z—1)%) +c (—%(m —1°+z— 1)

',x=1);
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4.1 problem 1

Internal problem ID [6163]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

22(z+1)y" +3(z+ 1)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: 40

~N

‘0rder:=8; ‘
‘dsolve(2*x*(x+1)*diff(y(x),x$2)+3*(x+1)*diff(y(x),x)-y(x)=0,y(x),type='series',x=p);

y(z)
o(l+ir— 22+ 52 — Lot + 52° — 5af + 527+ 0 (2%)) Vo + c1(1 + 2+ O (28))

NG

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 67

‘ AsymptoticDSolveValue [2%x* (x+1)*y' ' [x]+3*(x+1)*y' [x]-y[x]==0,y[x],{x,0,7}] ‘

L R S s S L ca(z +1)
Y A A AT | I K
y(@) = e (195 143799 6335 15 3 ) +



79

4.2 problem 2

Internal problem ID [6164]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

47" + dy'z + (42> — 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: 39

‘Order:=8; ‘
‘dsolve(4*x“2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x”2-1)*y(x)=0,y(x),type='series',#=0);

a(1— 322+ 550* — 552° + 0 (22) 2+ (1 — 322 + 5 2* — 7552° + O (28))

y(z) = 7

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 76

‘ AsymptoticDSolveValue [4*x~2%y'' [x]+4*x*y' [x]+(4*x"~2-1)*y[x]==0,y[x],{x,0,7}] ‘

211/2 z7/2 23/2 1 213/2 29/2 25/2
_) J— R —_— J— J—
y(z) c1< + + >+c2< 200 T 130 6 +\/5)
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4.3 problem 3

Internal problem ID [6165]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

47%y" + dy'z — (42> + 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: 39

‘Order:=8; ‘
‘dsolve(4*x“2*diff(y(x),x$2)+4*x*diff(y(x),x)-(4*x”2+1)*y(x)=0,y(x),type='series',#=0);

az(l+ §2° + 552t + 5952° + 0 (2%)) + 2 (1 + 32 + 2 + 7552° + O (27))
y(z) = NG
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 76

‘ AsymptoticDSolveValue [4*x~2y'' [x]+4*x*y' [x]-(4*x"2+1)*y[x]==0,y[x],{x,0,7}] ‘

P12 72 32 1 2132 g9/2 5/
y(m)_ml<72o Tt +%>+CQ<5040+ 120 " 6 +‘/5)
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4.4 problem 4

Internal problem ID [6166]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

dzy” + 3y +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: 52

‘0rder:=8; ‘
‘dsolve(4*x*diff(y(x),x$2)+3*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);

(5‘7)_03Ci 1—§$+i$2—i$3+ 5 zt — 5 z° + 5 % — ) z’
yir)=a 577107 T 1307 T 840" T 3004007 T 154700007 ~ 3140410000
3 3 3 9 9
8 1— 222 3 4 _ 5 6
+0 (o )) + 02( Tt 14" T 1547 T 30807 T 202600° T 13459600°

1 7 8
oaorm200° tO ))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111

-

LAsymptoticDSolveValue [4xx*xy' ' [x]+3*y' [x]+3*y[x]==0,y[x],{x,0,7}]

-/

3140410000 = 15470000 309400 ' 8840 130 ' 10 5
( x’ 925 9x5 3zt 32 322 )
+ co

7 6 5 4 3 2
y(m)—)cl{ya_s(— Oz + 3z 3z +3x x_+x__3_x+1)

T 94217200 T 13459600 292600 T 3080 154 " 14 * !
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4.5 problem 5

Internal problem ID [6167]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

222(1 —2)y" —2(1+7x)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: 53

~N

‘0rder:=8; ‘
Ldsolve(2*x“2*(1—x)*diff(y(x),x$2)—x*(1+7*x)*diff(y(x),x)+y(x)=0,y(x),type='serie%r,x=0);

y(z) = c1v/z (1 + 3z + 62° + 102° + 15z* + 212° + 282° + 363" + O (2°))

21 14 2
+ cox <1 + gx + 3562 + ?mi)’ + 1—53x4 +132° + 172% + %937 + 0 (938)>

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 96

‘ AsymptoticDSolveValue [2*x~2%(1-x)*y' ' [x]-x* (1+7*x)*y' [x]+y[x]==0,y[x],{x,0,7}]

— 172° + 132° — +1
y(z) clx< H1z+ 182"+ ——+ —+——+ 5+

+ c2v/z (363" + 282° + 212° + 152* + 102° + 62 + 3z + 1)

32327 143z* 33z 2122 Tz )



83

4.6 problem 6
Internal problem ID [6168]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2zy" +5(1 —2z)y — 5y =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

‘0rder:=8;
‘dsolve(2*x*diff(y(x),x$2)+5*(1—2*x)*diff(y(x),x)—5*y(x)=0,y(x),type='series',x=0)

J

\‘

.
)

y(z)

(14t 8?4 12893 4 8Byt 4 62545 4 02546 4 3B 07 4 O (28)) 27 + es(1+ 10z + O (28))
= .

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 65

LAsymptoticDSolveValue [2*x*y' ' [x]+5* (1-2*x) *y' [x]-5*y[x]==0,y[x],{x,0,7}] J

() > c2(10z + 1) . 3125z7 4 62525 4 625x° 4 625z n 12523 n 1522
Y z3/2 '\ 17136 1872 1144 792 126 14

—I—:c—l—l)
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4.7 problem 7

Internal problem ID [6169]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

82%y" +10y'z — (1+z)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: 55

‘0rder:=8;

~N

Ldsolve(8*x“2*diff(y(x),x$2)+10*x*diff(y(x),x)—(1+x)*y(x)=0,y(x),type='series',x=9P;

y(z)

3 1 1,2 1 .3 1 4 1 5 1 6 1 7 8
C2T4 (1 + 4%+ 56% T 554007 T s1650% T 1osmiszane® T szmoriovrean® + zrzssossesssanc® T O (% )) +

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 118

LAsymptoticDSolveValue [8%x~2*y"' ' [x]+10%x*y"' [x]-(1+x)*y[x]==0,y[x],{x,0,7}]

~—

7 6 5 374 x3 1172

. z x x
y@) = cl\/i<272539456358400 * 627971097600 * 1938182400 * 8426880 + 55440 * 616

c s o5 + semess + seiss T o T e T F 2+ 1
) 2 \ 3368252160000 9623577600 38188800 224640 2160 40 2

N7

z
—+1
+14+

Nz
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4.8 problem 8

Internal problem ID [6170]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

2zy" +(2—2)y —2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 71

~N

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

3 1 ) 1 7 1

= (1 1 2 3 4 5 6 7 8

y(z) (n(w)02+cl)( A Ty LT iy +0 (z ))
(_§x_13$2_ 3, 173 , 187 463 o 971

277 16% T 144" T 1608”7 T 38400° T 921600" ~ 22579200

z'+0 (xs)) o

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 151

kAsymptoticDSolveValue [2xxxy' ' [x]+(2-x)*y' [x]-2*y[x]==0,y[x],{x,0,7}] J

y(w)—>c1( o o +x—5+5—ﬁ+x—3+3—"c2+z+1>
80640 ' 46080 ' 640 @ 384 ' 12 = 8
971z" 4632%  187z5 173z*  31x3 1322
2<_22579200 921600 38400 4608 144 16

(B e S T 1) loge) - B
80640 ' 46080 ' 640 ' 384 12 " 8 & 2
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4.9 problem 9

Internal problem ID [6171]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

2z¢(z+3)y" —3(1+z)y +2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

~N

‘0rder:=8; ‘
‘dsolve(2*x*(x+3)*diff(y(x),x$2)—3*(x+1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',ﬁ=0);

M9

1+ia:— 1 %+ 1 z® — 1 zt + 1 x° — 1 z® + 1 z’
15 315 2835 18711 104247 521235 2416635

+0 (x8)> + 02<1 + g:c + %aﬂ +0 (zs))

y(@) = az

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 78

kAsymptoticDSolveValue [2%x* (x+3) *y ' ' [x]-3* (x+1)*y' [x]+2xy[x]==0,y[x],{x,0,7}] J

9 3

7 6 5 4 3 2
+01( T ®® = o T —|—£+1)a:3/2

z? 2z
y(x) —>CQ(—+——|—1)

2416635 521235 ' 104247 18711 ' 2835 315 ' 15
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4.10 problem 10

Internal problem ID [6172]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2zy" + (—22° + 1)y — dyz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

‘Order:=8; ‘
| dsolve (2#x*diff (y(x),x$2)+(1-2%x"2) *diff (y(x) ,x)-4xx*y(x)=0,y(x) ,type='series',x=0);

1 1 1 2., 4, 8 4 s
y()—cl\/_(1+2x +8z +48z +0(z ))+02<1+3x + 7% + 531 + 0 (2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 61

LAsymptoticDSolveValue [2xxxy ' ' [x]+(1-2%x"2) *y' [x] -4*x*y [x]==0,y[x],{x,0,7}]

~—

A 828 42* 22
y(x)—)clx/_< +_+E+1)+CQ(23_1+H+?+1>
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4.11 problem 11

Internal problem ID [6173]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

zd—z2)y"+(2—x2)y +4y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

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

J

.
)

_ S . T 2 s, M 4, 13 5 35 6
y(@) = vz (1 8° T 128" T 1024 T 32m68" T 262144” T 1194304"

o1 7 8 L, 8
o 1—920+ =
+ Saer a3 +O(:c))+02( z+ 5T + O (z°)
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 76
LAsymptoticDSolveValue [x*(4-x)*y' ' [x]+(2-x) *y' [x]+4*y[x]==0,y[x],{x,0,7}] J

72
y(x) = ¢ (? — 2z + 1)

5127 352 13z° 1124 33 72?2 5z
+avz + + + + + - +1

335564432 © 4194304 = 262144 = 32768 1024 128 8
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4.12 problem 12

Internal problem ID [6174]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

32%y" +y'z— (1+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 53

~N

‘0rder:=8; ‘
Ldsolve(S*x“Q*diff(y(x),x$2)+x*diff(y(x),x)—(1+x)*y(x)=0,y(x),type='series',x=0);J

y(x)
4
I (1+ 72+ 1557° + 53602 + 330" T Boesw® T mewmen® T reesmosmnn® + O (2°)) +a(l—a
T3
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112
[AsymptoticDSolveValue [3xx~2*y' ' [x]+x*y' [x]-(1+x)*y[x]==0,y[x],{x,0,7}] \J
() > a1z A . S S S
v "\ 766846080000 ' 4381977600 ' 33196800 @ 349440 ' 5460 ' 140 ' 7

z7 z8 5 4 z3 2
€2 ( 1055577600 8870400 105600 1920 60 4 z+1

Vr
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4.13 problem 13

Internal problem ID [6175]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

2zy" + 2z + 1)y +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

~N

‘0rder:=8; ‘
‘dsolve(2*x*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);

J

5 7, 1, 11, 13 , 1 17
_ 1-°2 o L1 1,4 1o 5 1 6 7 8
o) = ave ( 326" T2 T 30 Timd izt O )>

32 5 16, 64 . 64 o 1024

1—14 42__3 _ 7 O 8
+CQ( R A R TR v T T )

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 109

kAsymptoticDSolveValue [2xx*xy' ' [x]+(1+2*x) *y ' [x] +4*y[x]==0,y[x],{x,0,7}] J
172" 2%  13z° 11zt 2 72?5z
y(@) _’Clﬁ(_wuo T 30 T2 T2t e T ?H)

_1024937 N 6425 B 64x° N 16z 3278
2\ 135135 ' 1485 315 ' 21 15
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4.14 problem 14

Internal problem ID [6176]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2zy" + (2z+ 1)y — 5y =0

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

~N

‘0rder:=8; ‘
‘dsolve(2*x*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)—5*y(x)=0,y(x),type='series',x=0);

J

y(z) = vz <1 I I S, <x8)>

3" 15
5, 1, 1 1 1 1
1 29,13 1y 5 6 7 8
+Cz< 52455+ 6%~ 165% T m0° ~ 33264° T azaaza” T O ))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 76

kAsymptoticDSolveValue [2xx*xy' ' [x]+(1+2*x) *y' [x] -5*y[x]==0,y[x],{x,0,7}] J

(z) = avz 4—962+4—33+1 +c @ + z —x—4+x—3+5—x2+5x+1
Y ! 15 3 2\432432 33264 ' 2520 168 ' 6 2
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4.15 problem 15

Internal problem ID [6177]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

222" —3z(1 —z)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: 55

( N
‘0rder:=8; ‘
Ldsolve(2*x“2*diff(y(x),x$2)—3*x*(1—x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',Xfp);

3 27, 45, 189, 729 . 891 , 3159
_ 142, 202, 20 3 4 5 6, 2199 7 8
y(@) Clﬁ( T35 16" “1as” t12s0° s1a0” T 7ieso” TO ))

6 27, 12, 9 162 27 648
2 1— = /T2 _ ~~.3 4 5 6 7 O 8
Tor ( 52357 T35 T T ho0s® T asms®  ammazs” TO (%)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 116

LAsymptoticDSolveValue [2kx~2%y ' ' [x]-3*x* (1-x)*y' [x]+2*y [x]==0,y[x],{x,0,7}] J
@) = e - 648z" N 272%  1622° N 9z* 1227 N 27z* 6z 1) 22
y "\ 425425 ' 3575 5005 @ 77 35 35 5

. 31597 B 89125 N 7295 B 189z N 4523 B 2712 N 3z W
2\ 71680 5120 ' 1280 128 16 8 2
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4.16 problem 16

Internal problem ID [6178]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

222" + x(4z — 1)y +23Bz - 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: 55

‘0rder:=8;

~N

Ldsolve(2*x“2*diff(y(x),x$2)+x*(4*x—1)*diff(y(x),x)+2*(3*x—1)*y(x)=0,y(x),type='s?#ies',x=0);

y(z)

w3 (1 -2z + 227 — $23 + 22t — £o% 4+ A6 — BaT 1 0(2%)) + o1 (1+ dw + Lg? — Bgd 4 26

3 15 45 315 3

9

X

4 _ 1

vz
v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 112

N
LAsymptoticDSolveValue[2*x“2*y"[x]+x*(4*x—1)*y'[x]+2*(3*x—1)*y[x]==0,y[x],{x,O,7%P

45 15 3 3

16384z” 40962° 10245 256z 6423 1622 4z
c2< 2835 1T 315 5 T 3+ 5 +3+1

Jz

8x7 428 425 22* 428
W)%1(_%+i_i+i_i+2x2_2x+1)x2

_|_
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4.17 problem 17

Internal problem ID [6179]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

2zy" — (222 + 1)y —yz =0

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

‘Order:=8; ‘
‘dsolve(2*x*diff(y(x),x$2)-(1+2*x“2)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0)

2 4 1 1 1
y(z) = c1z? (1 + ?xz + ﬁx‘l + %55:66 +0 (x8)> + ¢ (1 + 55’32 + §$4 + @3”6 +0 (9”8))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 61

LAsymptoticDSolveValue [2xx*xy' ' [x]-(1+2%x"2) *y' [x]-x*y [x]==0,y[x],{x,0,7}]

~—

6 4

(@) > ¢ 2 +x2+1 te 8x6+4x4+2x2+1 2
y 2\ig T8 T2 1155 " 77 T 7

.
b
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4.18 problem 19

Internal problem ID [6180)]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

22%y" +y'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: 25

‘0rder:=8;
dsolve (2+x~2*diff (y(x) ,x$2) +x*diff (y(x) ,x)-y(x)=0,y(x) ,type='series’' ,x=0);

N\ J

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

kAsymptoticDSolveValue [2xx~2xy ' ' [x]+x*y' [x]-y[x]==0,y[x],{x,0,7}] J

C2

N

y(z) =z +
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4.19 problem 20

Internal problem ID [6181]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

22%y" — 3y'z + 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: 27

N

p
‘Order:=8; ‘
‘dsolve(2*x“2*diff(y(x),x$2)—3*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);

y(z) = a1z + o’ + O(2°)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

-

LAsymptoticDSolveValue [2xx~2xy' ' [x]-3*x*y' [x]+2*y [x]==0,y[x],{x,0,7}]

~—

y(z) = 12’ + VT
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4.20 problem 21

Internal problem ID [6182]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

9z%y" +2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

‘0rder:=8; ‘
dsolve (9*x~2xdiff (y(x) ,x$2)+2*y(x)=0,y(x) ,type='series',x=0);

N\ J

y(z) = 3 (cy:% + cl> + O(z®)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

-

LAsymptoticDSolveValue [9%x~2*y"' ' [x]+2*y [x]==0,y[x],{x,0,7}]

~—/

y(z) = c18?® + ez
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4.21 problem 22

Internal problem ID [6183]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

22%y" 4+ 5y'x — 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: 27

N

p
‘Order:=8; ‘
‘dsolve(2*x“2*diff(y(x),x$2)+5*x*diff(y(x),x)—2*y(x)=0,y(x),type='series',x=0);

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

AsymptoticDSolveValue [2%x~2*y' ' [x]+5*x*y' [x]-2*y[x]==0,y[x],{x,0,7}]

N J

y(z) — 0—22 + VT
T
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4.22 problem 25

Internal problem ID [6184]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

22%y" +y'z —y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

Ldsolve(2*x“2*diff (y(x),x$2) +x*diff (y(x) ,x)-y(x)=0,y(x), singsol=all)

~—

(&1

y(@) = 72

+ Zco

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

LDSolve [2xx~2xy' ' [x]+x*y' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

-/

c
y(z) — _11' + cox

N
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4.23 problem 26
Internal problem ID [6185]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

22%y" — 3y'z + 2y =0

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

( hY

dsolve (2*x~2*diff (y(x),x$2)-3*x*diff (y(x) ,x)+2*y(x)=0,y(x), singsol=all)

y(z) =’ + Ve
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

‘ DSolve [2*x~2xy' ' [x]-3*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = cox® + vz
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4.24 problem 27
Internal problem ID [6186]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

9z%y" +2y =0

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

Ldsolve(g*x“Q*diff (y(x) ,x$2)+2*y(x)=0,y(x), singsol=all)

~—

y(x) = azs + coxs
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

kDSolve [9*x~2xy' ' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = Vz(evr +a)
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4.25 problem 28
Internal problem ID [6187]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

22%y" 4+ 5y'x — 2y =0

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

( hY

dsolve (2*x~2*diff (y(x),x$2) +5xx*diff (y(x) ,x)-2*y(x)=0,y(x), singsol=all)

c
y(z) = 37—12 + Ve

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

e B

LDSolve [2xx~2xy' ' [x]+B*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

CQ$5/2 +c

y(z) = p
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4.26 problem 29
Internal problem ID [6188]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

w2y + 2%z — 12y =0

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

Ldsolve (x72+diff (y(x) ,x$2) +2xx*diff (y(x) ,x)-12*y(x)=0,y(x), singsol=all)

~—

c
y(z) = a:_i + co7®

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

‘ DSolve [x~2xy' ' [x]+2*x*y' [x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘
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4.27 problem 30
Internal problem ID [6189]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

22y +y'z -9y =0

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

( hY

dsolve (x~2*diff (y(x),x$2)+x*diff (y(x),x)-9*y(x)=0,y(x), singsol=all)

c
y(x) = a:_;’ + cox®

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

-

LDSolve [x~2xy' ' [x]+x*y' [x]-9*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

| —
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4.28 problem 31
Internal problem ID [6190]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

2y —3y'z+4y =0

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

( hY

dsolve(x~2*diff (y(x),x$2)-3*x*diff (y(x),x)+4*y(x)=0,y(x), singsol=all)

y(z) = c12® + co2* In (2)
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

LDSolve [x~2*y'' [x]-3*x*y' [x]+4*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) = 2*(2czlog(z) + ¢1)
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4.29 problem 32
Internal problem ID [6191]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

1172y” _ 5y,£l? + 9y =0

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

Ldsolve (x72+diff (y(x) ,x$2) -5*x*diff (y(x) ,x)+9*y(x)=0,y(x), singsol=all)

~—

y(z) = c12® + cox’ In (z)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

-

N
LDSolve [x~2xy' ' [x]-b*x*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = z°(3cylog(z) + 1)
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4.30 problem 33
Internal problem ID [6192]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

$2y” + 5yl.’13 + 5y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

Ldsolve (x72+diff (y(x) ,x$2) +5*x*diff (y(x) ,x)+5*y(x)=0,y(x), singsol=all)

~—

y(z) = ¢ sinélzn (x)) Lo cosagn (x))

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22

LDSolve [x~2xy' ' [x]+5*x*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

¢z cos(log(z)) + c1 sin(log(z))

y(z) —
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4.31 problem 34

Internal problem ID [6193]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.4 Indicial Equation with Difference of Roots
Nonintegral. Exercises page 365

Problem number: 34.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x3y/// + 4x2y" _ 8y’x + 8y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

-

:
dsolve (x~3*diff (y(x),x$3) +4*x~2*diff (y(x) ,x$2) -8*x*diff (y(x) ,x)+8*y(x)=0,y(x), sibgsol=all)

_a 2
y(z) = o + cox” + c3T

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

( N
LDSolve [x~3xy' ' ' [x]+4*x"2%y "' ' [x]-8xx*y' [x]+8*y[x]==0,y[x],x, IncludeSingularSolutians -> True]

c
y(z) — z—i + c37% + o
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5.1 problem 1

Internal problem ID [6194]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

o’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: 75

~N

‘0rder:=8; ‘
Ldsolve(x“Q*diff(y(x),x$2)—x*(1+x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0); J

- gty tpay Los e, og s
y(z) = ((ln(w)02+cl) <1+x+2x + 580+ oot 5t gttt 5% + 0 (o)
11

3, , 25, 137 . 49 121 .
+( T 1% 36" ~288% ~700° " 1aa00® ~ azsane” TO))e)s

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 154

LAsymptoticDSolveValue [x~2xy' ' [x]-x*x(1+x) *y' [x]+y [x]==0,y[x],{x,0,7}] J

5040 720 120 24 6 2
( ( 12127 4928 13725  252* 112 322 )
+cl|x —

z’ L ozt 23 2P
y(@) 2 ear| copmtogntont oyt a t 5 T+

235200 14400 7200 288 36 4

x’ x8 ¥ ot 2 x?
+z<5040+ﬁo+m+ﬂ+€+?+x+l)bg(x))
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5.2 problem 2

Internal problem ID [6195]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

4%y + (1 -22)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: 81

p
‘0rder:=8; ‘
dsolve (4*x~2*diff (y(x) ,x$2)+(1-2*x) *y (x)=0,y(x) ,type="'series',x=0) ;

N J

11 1 1 1 1
= 1 14+ = T2 = 3 4 5, - .6
y(@) ﬁ((n(x) C2+Cl)( TP 16" Tass” To216” T a60800" T 33177600
3 11 25 137
. T O(s8 R N T S A S
+ 3o51a0a800° T O @) ) (2~ 6% ~ 56a® " 55206 ~ 13324000°

9 121 . .
531776000° ~ 7asee1izoo0” T O @ )> CQ)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 174

LAsymptoticDSolveValue [4xx~2xy' ' [x]+(1-2%x) *y [x]==0,y[x] ,{x,0,7}]

/i 27 6 5 4 B g :
% —_
( ) @ (3251404800 + 33177600 + 460800 + 9216 + 288 * 16 16 + 2 + )
- 12127 495 137z 25z% 112% 322
— — — — — - —x
2 75866112000 331776000 13824000 55296 864 16

z’ z8 x® xt x3 2
— + — 1)1
+ */_<3251404800 33177600 © 460800 | 9216 T 288 | 16 +3 2t ) Og(x))
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5.3 problem 3

Internal problem ID [6196]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

oy +x(r—3)y +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: 81

~N

‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*(x—3)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);J

3 2 5 1 7 1
y(z) = ((ln () ca + 1) (1 — 2z + §x2 — §$3 + ﬁx‘* — %ﬁ + ﬁoxb' — @ﬂ +0 (xs))

13, 31, 173, 187 463 971
3p— 02 20 3 109 4 5 6 710 (g8 2
* ( T 3%~ oss” T1a00% ~ 14400° T 17eaoo” TO @) ) e )

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 164

LAsymptoticDSolveValue [x~2%y' ' [x]+x* (x-3)*y' [x]+4*y[x]==0,y[x],{x,0,7}] J
(x) = c —$—7+7—fs—x—5+5—3fl—2—ﬁ+3—m2—2x+1 z?
Y '\"630 "720 20 24 3 ' 2

. 971z7  4632° N 1872°  173z* N 31z°  132° +3p) 22
2\ \ 176400 ~ 14400 ' 1200 288 18 4

+ _m_7+7_x6_m_5+5_m4_2_xg+3_x2_2x+1 x2]_0 (;1;)
630 720 20 24 3 " 2 &
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5.4 problem 4

Internal problem ID [6197]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

2y +3yr+ (42 +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: 57

‘Order:=8; ‘
| dsolve(x~2xdiff (y(x),x$2)+3*x*diff (y(x) ,x)+(1+4*x~2) *y(x)=0,y(x) ,type='series',x=0);

(In(z) e +c1) (1 —2® + J2* — £2° + 0 (2%)) + (2% — a* + 55254+ O (28))

y(z) = .
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84
LAsymptoticDSolveValue [x~2xy' ' [x]+3*x*y' [x]+(1+4%x"2) *y [x]==0,y[x],{x,0,7}] J
z0 z* 2 6 4 z8 z* 2
Cl<—%+j—l’ +1> Uz7 327 4 2 <_%+Z_x —|—1>10g($)
y(x) — +cy | 26 8 +

Z Z Z
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5.5 problem 5

Internal problem ID [6198]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

z(1+z)y" +(5z+1)y +3y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 71

~N

‘0rder:=8; ‘
‘dsolve(x*(1+x)*diff(y(x),x$2)+(1+5*x)*diff(y(X),X)+3*Y(X)=0sY(X)’tYPe='Series"X=p);

y(z) = (In(z) 2 + 1) (1 — 3z + 62° — 102° + 152" — 212° + 282° — 362" + O (z°))
11 21 1
+ (2:0 — ?xQ + 7:03 — 17z% 4 2525 — 62—9.’136 + %ﬂ +0 (xs)) Ca

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 125

-

LAsymptoticDSolveValue [xx (1+x) *y' ' [x]+(1+5*x) *y"' [x]+3*y[x]==0,y[x],{x,0,7}]

~—

. 4 0 91z  69z° 4

y(z) = c1(—3627 +282° —212° + 152* — 10z° + 6 —3x+1)—|—cz(T—T+25x5—17$
2123 11z

S — 5+ (3627 +282° — 212° + 150" — 10s° + 62* — 3z + 1) log(x)—l—Qx)
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5.6 problem 6

Internal problem ID [6199]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2’y —z(1+32)y + (1 —62)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: 75

N

p
‘0rder:=8; ‘

—x* (1+3%x) *diff (y(x) ,x) +(1-6%x) *y (x)=0,y(x) ,type='series',x=0);

_ 405 , 1701 o 567 ; 2187 ,
y(z) = ((ln(x)02+cl) (1+9x+27x 44523+ — 3 + 0 z° 4+ 2035 4220 140 +O( )

261 , 519 , 5211 , 118179 ; 83511 , 2361717 ,
15 __2__3__4_ 5 6 S -7
(( )2 -~ 47 732" T80 T T 800 U 39200 "

+0 (xs)) cz) x
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 150

LAsymptoticDSolveValue [x72xy' ' [x]-x* (1+3*x) *y' [x]+(1-6*x)*y [x]==0,y[x],{x,0,7}] J

2187xz" 567xz% 17012® 405z*
4523 + 2722 1
y(:c)—)cw( w0 T Tt T s Tt 5z° + 27x" + 9z + >

236171727  83511z% 118179z° 5211z* 51923 26122
‘el — — - — - — — 15z

39200 800 800 32 4 4
(2187x7 56726 170125 405z
+ +

S+ 2727 1)1
140 + 50 10 g +452° + 272" + 9z + 1 ) log(x)
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5.7 problem 7

Internal problem ID [6200]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

) +r(-14+2)y +(1—2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

( N
‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*(x—1)*diff(y(x),x)+(1—x)*y(x)=0,y(x),type='series',Xfp);

y(z) = ((m (@) e+ 1) (140 (2))
1 1 1 1

_ 12__3 _4__5 6_ 1 7 8
+<x+4x 8% to6% ~600% T a30° " 3mme” TO@))e)e

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 64

LAsymptoticDSolveValue [x~2xy' ' [x]+x* (x-1)*y' [x]+(1-x)*y[x]==0,y[x],{x,0,7}] J

z’ 8 © ozt 3 2
y(x) > | x +——4+—=——=4+——z| +zlog(z) | +az

35280 ' 4320 600 96 18 ' 4
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5.8 problem 8

Internal problem ID [6201]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

z(z—2)y" +2(-1+2)y —2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 47

~N

‘0rder:=8; ‘
‘dsolve(x*(x—z)*diff(y(x),x$2)+2*(x—1)*diff(y(x),x)-2*y(x)=0,y(X),tYPe='SerieS"X=p)3

y(x) = (In(z)cy + c1) (1 —z+0 (a:s))
(§_§w2_i3_i4_is 7,1

v P ¢ 8
2* 78" 1% 192 "3 " 1020° e TOE )> “
v Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 71

-

LAsymptoticDSolveValue [x*k (x-2) *y ' ' [x]+2* (x-1) *y' [x]-2*y [x]==0,y[x],{x,0,7}]

~—

_$_7_7_x6_3_w5_5_w4_x_3_3_x2+5_x+(1_x)10 (@) ) +a(l—x)
672 1920 320 192 12 8 ' 2 & L
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5.9 problem 9

Internal problem ID [6202]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

z(z—2)y" +2(-1+2)y —2y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

~N

‘0rder:=8; ‘
‘dsolve(x*(x—z)*diff(y(x),x$2)+2*(x—1)*diff(y(x),x)-2*y(x)=0,y(X),tYPe='SerieS"X=P)3

y(@) = (eI (@—2) +a) (1+(E-2)+0 (z—-2)°)) + (—g(x—2)—g(x—2)2+%(x—2)3
3 7

5 4 5 6 1 7 8
193 (® 2)+320(x 2) 1920(36 2)+672(x 2)"+0 ((z—2) ))02

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 90

LAsymptoticDSolveValue [xk (x-2)*y' ' [x]+2*% (x-1)*y' [x]-2*y [x]==0,y[x],{x,2,7}] J

1 . T(z—2P° 3 .5 L1 ,
y(z) = iz 1)+62(672(x 2) 1990 +320(w 2) 192(x 2) -|—12(x 2)

3 9 2—z
—é(z—Z) —2(93—2)-|-T+(x—1)10g(z—2)

N———
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5.10 problem 10

Internal problem ID [6203]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

4z—4°y + @z —-4)(x—8)y +yz=0

With the expansion point for the power series method at x = 4.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 83

‘Order =8; ‘
| dsolve (4 (x-4) "2*diff (y(x) ,x$2)+(x-4)* (x-8)*diff (y (x) , %) +x*y (x)=0,y (x) ,type="'series',x=4) ;

@) =@—4) ((hm@—=1+e) (1-2@—4)+ (- 4? = ~(z—1) + > (z—a)*

A 2 ! 2 32 96" 6144
1 5 7 6 7

20280 ~ 4"+ 3910120 @ =Y~ Toz21020 @~ F )

3 13 31 , 173 ) 5

+ <4(x Y- 5@~V e Y~ @9+ 1228800( -4

463 ‘ 971
_ T g gy U 4
53052400~ Y meorzra0e® 4 TO (-4 > )
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v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 222

LAsymptoticDSolveValue [4* (x-4)~2*y ' ' [x]+(x-4)*(x-8) *y' [x]+x*y[x]==0,y[x],{x,4,7}] J

y(x)—)cl(— @—4)  "w-4) (z—4 5-4) —g—lﬁ(x—4)3+3%(x—4)2+4;””

10321920 ' 2049120 20480 = 6144
1(x —4)7 — 4)8 — 4)5 LY
4_1) CE__4)4_02<(w__4J (97 (z—4)7 463z —4)° 187(x—4)° 173(z—4)

2890137600 58982400 1228800 73728
31(z —4)> 13 , 44—z (x—4)"  7(zx—4)°
b Sl Y| il —4 _
1152 TS M e *\ "10321920 T 2949120
(93—4)5+5(x—4)4 _i(
20480 6144 96

x—4)3+;—2(z—4)2+4%x+1) (z—4)log(w—4))
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5.11 problem 11 (solved as direct Bessel)

Internal problem ID [6204]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 11 (solved as direct Bessel).

ODE order: 2.

ODE degree: 1.

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

zy//+y1_y$=0

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

e hY

dsolve (x*diff (y(x) ,x$2)+diff (y(x) ,x)-x*y(x)=0,y(x), singsol=all)

N\ J

y(z) = c1 Bessell (0, z) + c; BesselK (0, z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

~—

LDSolve [x*xy'' [x]+y' [x]-x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = c2Yo(—iz) + c1 Bessell(0, x)
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5.12 problem 11 (solved as series)

Internal problem ID [6205]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 11 (solved as series).

ODE order: 2.

ODE degree: 1.

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

zy//+y1_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:=8; ‘
‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);

_ 1 2 l 4 1 6 8
y(x) = (In(z) 2 + c1) (1 + 4:c + 64x + —2304:5 +0 (:c )

1o 3 4 11 8
+< 1% " 18" " sm® TOW@))e

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81

-

LAsymptoticDSolveValue [x*y' ' [x]+y' [x]-x*y[x]==0,y[x],{x,0,7}]

~—

(z) = x8 +x4+x2+1 N 112 3t x2+ 6 +x4+x2+1 log(z)
YT\ 9304 62 " 4 e 2304 T 64 4 o8\®
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5.13 problem 12

Internal problem ID [6206]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

zy’ + (—2*+ 1)y —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: 45

‘Order:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(1-x“2)*diff(y(x),x)-x*y(x)=0,y(x),type='series',x=0);

_ 1o 3 4.9 s _ L a1 8
y(z)=(n(z)ca+c1) (1+4x + o1 T et +0 () | + 1587 " E” +0 (%) |

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74

~—

LAsymptoticDSolveValue [x*xy' ' [x]+(1-x"2)*y' [x] -x*y[x]==0,y[x],{x,0,7}]

() = c 5_x6+3_w4+w_2+1 +c —x—G—x—4+ 5_xs+3_:c4+a:_2+1 log(z)
y \768 " 64 " 4 2\ 7512 128 " \768 T 64 " 4 &
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5.14 problem 14

Internal problem ID [6207]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER. 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

oy +2(3+2x)y + (1 +3z)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: 79

‘0rder:=8; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*(3+2*x)*diff(y(x),x)+(1+3*x)*y(x)=0,y(x),type='series

y(z)

(In (z) ¢y + c1) (1 —z+ %m2 — %:L'3 4+ 3Bt 2La5y T a6 143 7T L () (938)) + (—%mz + }lm?’ —

192 ~ 320 3840 26880

',x=0);

19
128

x
v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 161

LAsymptoticDSolveValue [x~2xy' ' [x]+x*(3+2%x) *y' [x]+(1+3*x) *y [x]==0,y[x],{x,0,7}] J

143¢7 | 7725 _ 215 | 35z* _ 523 | 322
cl(_26880 t380 " B0 T2 1zt g —THI

y(z) —
T
46927 31725 255 1924 z3 z2

69120 13824 384 128 4
+ co

T

_ 14327 7728 2125 35z* _ 523 | 322
( 26830 T 3840 320 T 102 7+ — o+ 1)log(z)

T
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5.15 problem 15

Internal problem ID [6208]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER. 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

42%y" +8zx(1+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: 81

( N
‘0rder:=8; ‘
‘dsolve(4*x‘2*diff(y(x),x$2)+8*x*(x+1)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0)

.
I

y(z)

(In(z) ca + ¢1) (1 +x— imQ + %z:“ — 13—2354 + %Ox‘r’ — ﬁafi + —26%180z7 +0 (xs)) + ((—4) T+ %xz —

1
4

B
T

N
v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 166

‘ AsymptoticDSolveValue [4*x~2%y'' [x]+8*x* (x+1)*y' [x]+y[x]==0,y[x],{x,0,7}]

1127 728 7x5 54 z3 z2
) ! (26880 380 Toeo — 105 T 12— 4 tTHI1
N

7 6 5 4 3 2
97z _|_419z _?i+31z z_|_3%_4x

+ ¢y 69120 69120 128 384 4

N
Ma” 729 | 72% 52ty 2t 22
(26880 3840 T 960 102 T 1z 4 TTTF 1) log(z)

NG
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5.16 problem 16

Internal problem ID [6209]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

2’y +3z(1+2)y + (-3z+ 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: 61

~N

‘0rder:=8; ‘

Ldsolve(x‘Q*diff(y(x),x$2)+3*x*(1+x)*diff(y(x),x)+(1—3*x)*y(x)=0,y(x),type='serie%r,x=0);

y(z)

(In(z)cs + 1) (14 6z + 322 + O (2%)) + ((—15) z — &a? — 343 + Zat — Zoab + 2005 — B

'+ 0

T

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 94

e B

kAsymptoticDSolveValue [x72xy' ' [x]+3*x* (1+x) *y ' [x]+(1-3*x) *y [x]==0,y[x],{x,0,73}] J

cl(%—l—ﬁm—kl)

y(z) = .

9z:2 7 6 5 4 3 2
—+6z+1)10 T _ 8lz 2725 _ 27z 9z% _ 3z% _ 8lz® _
< 2 8(z) 19600 + Te00 — 200 T 32 15z

T T

+ co
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5.17 problem 17

Internal problem ID [6210)]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER, 18. Power series solutions. 18.6. Indicial Equation with Equal Roots. Exer-
cises page 373

Problem number: 17.

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: 0.015 (sec). Leaf size: 71

‘0rder:=8;
‘dsolve(x*diff(y(x),x$2)+(1—x)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);

1 1 1 1 1 1
— (1 1 t2, 4.3, + 4, *+t 5, 1 6 7 8
y(z) (M@@+q)(+x+2x+6B+Mx+i%x+7%x+5mwr+0@)>
+ |-z — §x2 - Exg - Ez‘l - ﬁx‘r’ — 49 x° — 121
4 36 288 7200 14400 235200

z'+0 (xs)) o

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 149

kAsymptoticDSolveValue [y ' ' [x]+(1-x) *y' [x]-y [x]==0,y[x],{x,0,7}] J

5040 720 120 24 6 2
25z%  11z®  3x? x’ 28 2 ot 2 2
A o b 4T 4 T L p 1) log(a) — @

(@) > ¢ x_7+x_6+x_5+x_4+x_3+x_2+$+1 te 121z 492°  137a°
y L 2\ 7235200 ~ 14400 _ 7200

5040 720 120 24 6 2
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6 CHAPTER 18. Power series solutions. 18.8 Indicial
Equation with Difference of Roots a Positive
Integer: Nonlogarithmic Case. Exercises page 380

6.1 problem 1 . . . . . . . . e e 131
6.2 problem 2 . . . . .. e 1321
6.3 problem 3 . . . . ... 133
6.4 problem 4 . . . . . L e 134
6.5 problem 5 . . . ... 135]
6.6 problem 6 . . . . . . ... e 136
6.7 problem 7 . . . . . 137
6.8 problem 8 . . . .. L 138
6.9 problem 9 . . . .. 139
6.10 problem 10 . . . . . . . . . e e e 140
6.11 problem 11 . . . . . . . . . e e [141]
6.12 problem 12 . . . . . .. e
6.13 problem 13 . . . . . ... 143
6.14 problem 14 . . . . . . L e e 144
6.15 problem 15 . . . . . . .. e 145

6.16 problem 16 . . . . . . . .. L e 146
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6.1 problem 1

Internal problem ID [6211]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

%y +2x(z—2)y' +2(2-3z)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: 53

( N
‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+2*x*(x—2)*diff(y(x),x)+2*(2—3*x)*y(x)=0,y(x),type='ser%%s',x=0);

11 1 2 1 1
_ af1_ 2 Lo 1 3 4 4 5 6 TL0 (28
v(@) Clx( 2T 50 T 5% T 1Y T a0® Toss® " ams® TO@)
16 . 16 32
12 — 24z + 242% — 1623 + 8z — —2% + —2® — —2" + O (28
+czx( x + 24x x° + 8x =T +15x 1057 + 0 (z°)

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 96

LAsymptoticDSolveValue [x~2xy "' ' [x]+2xx* (x-2) *y' [x]+2% (2-3*x) *y [x]==0,y[x] ,{x,0,7}] J

47 428  22° 4zt
Y (T Y Y R Y
y(@) 01(45 T T +x>

% 2% 228 7 L5 P,
W(@‘m*ﬁ‘ﬁﬁ‘?”)
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6.2 problem 2

Internal problem ID [6212]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

?(2z+1)y" +2z2(1+62)y — 2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

~N

‘0rder:=8; ‘
Ldsolve(x“Q*(1+2*x)*diff(y(x),x$2)+2*x*(1+6*x)*diff(y(x),x)—2*y(x)=0,y(x),type='s?kies',x=0);

42 112 2 4224
y(z) = 1z (1 — 3z + gxz — Tx?’ + gx‘l — 144z° + 352z° — Tﬂ +0 (x8)>
N c2(12 — 72z + 288z — 960z + 2880z — 806475 + 21504x°% — 552967 + O (x?))
2

v Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 76

( N
LAsymptoticDSolveValue [x~2% (1+2%x) *y ' ' [x]+2%x* (1+6%x) *y ' [x]-2*y[x]==0,y[x],{x,0, 7}J]

1
y(x) = (1792:04 — 6722° + 2402 + ol 80z — g 4 24)

28825 B 11224 N 4223
5 5 5

+ co (352z7 — 1442° + — 32+ a:)
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6.3 problem 3
Internal problem ID [6213]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

2 +2(8z+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: 53

~N

‘0rder:=8; ‘
Ldsolve(x“Q*diff(y(x),x$2)+x*(2+3*x)*diff(y(x),x)—2*y(x)=0,y(x),type='series',x=0%;

3 09, 9., 271, 8l 27 81
_ 12,422 2 3, 40 4 5 6 7 8
v(@) Clx( 2T 20° " w0° om0 2a0® T am® 220 O ))

N ¢2(12 — 36z + 54a® — 54z + Lot — 2245 + 2240 — 2357+ O (28))

10 140

22
v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 92

-

LAsymptoticDSolveValue [x~2%y ' ' [x]+x* (2+3*x) *y ' [x]-2*y[x]==0,y[x],{x,0,7}]

~—

81z B 81z3 N 27z2 1 9z 3 9
80 40 8

N 2717 _81x6+27z5 9x4+9z3 312
“\ 2240 " 2240 " 280 40 " 20 4 7%
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6.4 problem 4
Internal problem ID [6214]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy' —(z+3)y' +2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

‘0rder:=8;
‘dsolve(x*diff(y(x),x$2)-(3+x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);

1 6 1 7 8
21600° T a07900° TO >)

4 1 4
—144 — 96z — 24x% + 22 + =2 + 228+ —z2" + O (28
+02< T 28+ 20"+ or’ + pnt o+ e (z®)

*+

2 1 2 1
et (14 2p 4 g2y 2 B 4
y(z) =z ( + 5:c-|— T + 105" + 336° + 5520°

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 91

kAsymptoticDSolveValue [y ' ' [x]-(3+x) *y ' [x]+2*y [x]==0,y[x],{x,0,7}] J

(@)= _x_ﬁ_x_5_x_4+x_2+2_x+1 +c z +—g£9 +x—8+2_z7+x_6+2_x5+x4
Y "\ 720 180 72 6 ' 3 2\ 21600 ' 2520 ' 336 ' 105 10 5
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6.5 problem 5

Internal problem ID [6215]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

z(l+z)y" +(z+5)y —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: 38

( N
‘0rder:=8; ‘
‘dsolve(x*(1+x)*diff(y(x),x$2)+(x+5)*diff(y(x),x)-4*y(x)=0,y(x),type='series',x=0)

J

.
)

5 5
| ca(=144 — 576z — 7200 + 7200 + 5762° + 1442° + O (¢%))
1174

y(z) = (1 i lho (x8)>

v/ Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 47

-

LAsymptoticDSolveValue [x* (1+x) *y ' ' [x]+(x+5) *y ' [x]-4*y[x]==0,y[x],{x,0,7}]

| —

z? A4z 1 4 5, 5
y(w)—)62<g+€+1)+01(g+g—x +;—4x—5>
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6.6 problem 6

Internal problem ID [6216]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

z(l+z)y" +(z+5)y —4y=0

With the expansion point for the power series method at x = —1.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 50

~N

‘0rder:=8; ‘
| dsolve (x* (1+x)*diff (y(x),x$2)+ (x+5) *diff (y(x) ,%)~4*y(x)=0,y(x) , type="'series' ,x=-1)

y@%:q@+&f(1+g@+&)+&x+1f+1&x+1f+2&x+lf+%;x+n5

-+%@+4f+7&x+n7+0«x+n%)+cﬂ%m+a%mx+n+1mmx+n2
+2880(z + 1)° + 10080(z + 1)° + 23040(z + 1) + O ((z + 1)%))

v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 88

e hY

AsymptoticDSolveValue [x* (1+x)*y' ' [x]+(x+5)*y' [x]-4*y[x]==0,y[x],{x,-1,7}]

N J

7 1 7
y(z) = ¢ (5(35 + 1)+ (z+1)° + 5(gu +1)>*+ 2+ 2) + ¢ (56(w + 1M+ 7(;c +1)*°

+25(z+1)° +15(z +1)° + 8(z + 1)" + ;(x +1)°+ (z+ 1)5)

.
)
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6.7 problem 7

Internal problem ID [6217]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

zzy// +y/x2 _ 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: 53

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

1 3 1 1 1 1 1
=cix2(1-2= Qo2 L o3, 1 4 5 6 _ 7 8
y(z) = e ( 2t 207 ~30° T 1ee® " 1i20° T aea0” ~ 700t TO @)

(12 — 6z + 2° — 1z* + 22° — 2% + 527 4+ O (2?))

z

v/ Solution by Mathematica

Time used: 0.045 (sec). Leaf size: 91

LAsymptoticDSolveValue [x~2xy' ' [x]+x"2*y"' [x]-2*y [x]==0,y[x],{x,0,7}] J

(IL‘)—)C _.’L‘_5+Z'_4_.'r_3+.’li_2+l_l +c x_s_x_7+x_6_x_5+3_x4_1:_3+z2
y '"\"360 80 2412 z 2 2\ 8640 1120 ' 168 30 ' 20 2
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6.8 problem 8
Internal problem ID [6218]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

z(l—z)y" — 3y +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: 50

~N

‘0rder:=8; ‘
‘dsolve(x*(l—x)*diff(y(x),x$2)—3*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);

y(z) = iz’ (1 + 2z + 32® + 42° + 5z* + 62° + 72° + 82" 4+ O (2°))
+ cp(—144 — 967 — 482” + 48z" 4 962° + 1442° 4+ 1922" + O (2°))

v/ Solution by Mathematica
Time used: 0.38 (sec). Leaf size: 77

( hY

AsymptoticDSolveValue [x*(1-x)*y' "' [x]-3*y' [x]+2*y[x]==0,y[x],{x,0,7}]

N\ J

22° x* 2 2¢

y(x)—)cl<—x6—?—§+§+?+l) + ¢ (730 + 62° + 52° + 42" + 32° + 22° + 2*)
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6.9 problem 9
Internal problem ID [6219]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

z(l—z)y" — 3y +2y=0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

~N

‘0rder:=8; ‘
‘dsolve(x*(l—x)*diff(y(x),x$2)—3*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);

3 6
N co(—2—8(z—1)—12(z —1)* - 8(z —1)* - 2(z — 1)* + O ((z — 1)*))
(1)’

y(z) = o1 (1 + 2@ -1+ t@-1?+0 (@ 1)8))

v/ Solution by Mathematica

Time used: 0.411 (sec). Leaf size: 52

AsymptoticDSolveValue [x*(1-x)*y'"' [x]-3*y' [x]+2*y[x]==0,y[x],{x,1,7}]

N J

y<w>%01((w—1)2+4(w—1)+xf1 + (x_11)2 +6) +02(%(x—1)2+—2(z3_1) +1)
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6.10 problem 10

Internal problem ID [6220]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

zy" + (4+32)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: 52

~N

‘0rder:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(4+3*x)*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0);

3 9 9 27 81 27 81
— 1-= Y2 Y.3 4 5 6 7 8
y(@) Cl( 1“1 20" " 10" Y280 " 2m0” T 22a0° ~ 22a00° TO )>

N c2(12 — 36z + 54a® — 54z + ot — 2245 + 2245 — 2357 4 O (28))

10 140

3
v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 90

LAsymptoticDSolveValue [x*xy' ' [x]+(4+3*x) *y' [x]+3*y[x]==0,y[x],{x,0,7}] J

) (B 1S 3 2w 9 0

y W8 "2 40 278 T2 2
. (27x6 81z 27x* 923 922 3z )
2

5240 2240 T 980 40 T 20 4 1
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6.11 problem 11

Internal problem ID [6221]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

2y —2(x+2)y +4y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 48

~N

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

4 ) 5) 1 8 4
5(1 4 5 3 1 5 6 710 (18
y(x)—clw( o bt ot gt ert + ea” e + (z°)

12
+ ¢ (2880 + 2880z + 960z” + 1282° + 1282° + 57x7 +0 (zs))

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 76

kAsymptoticDSolveValue [x*y' ' [x]-2%(x+2) *y' [x]+4*y [x]==0,y[x],{x,0,7}] J

228 225 g2 D 4o 8x1l 10 59  Bxd 427
45 45 3 ?

y(x)_’cl<_+_+_+x+ 1485 " 45 ' 63 ' 21 ' 7
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6.12 problem 12

Internal problem ID [6222]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

zy" +(B3+2z)y +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: 50

~N

‘0rder:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(3+2*x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);

3 15 9 105 45 2835

co(—2+42% — Dz® + 4ot — 3255 + 825 — 3247 4+ O (28))

4 2 1 1
y(z) = 01(1 NI B P SR S S Y (ms))

22
v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 77

LAsymptoticDSolveValue [x*xy' ' [x]+(3+2*x) *y' [x]+4*y[x]==0,y[x],{x,0,7}] J

(z) = c —4—ﬁ+16$3—2x2+i+8—w—2 +c x—6—8—935+2—fl—8—x3'+x2—4—m+1
4 "9 TT15 23 2\ 1057 9 15 3
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6.13 problem 13

Internal problem ID [6223]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

z(z+3)y" -9y —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: 52

~N

‘0rder:=8; ‘
‘dsolve(x*(x+3)*diff(y(x),x$2)—9*diff(y(x),x)—6*y(x)=0,y(x),type='series',x=0);

9 7 8 1 9 11 4
— 4 1 _ = o 2 - 3 el 4 = 5 6 _ 7 O 8
y(z) = e ( 55t % T 13s% T " a3” taeas® " 3eas” TO ()

4 2 112 12
+ ¢y (—144 + 96z — 4822 + %x?’ - %x‘* + %x5 — 8—1366 + ﬁaﬂ +0 (acs))

v/ Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 98

kAsymptoticDSolveValue [xx (x+3) *y' ' [x]-9%y' [x]-6%y[x]==0,y[x],{x,0,7}] J

729 81 81 27
<1lx10 2¢% 28 8"  Tx%  24° 4)
Co

726 22 Bxt 42 22 2
y(w)—>cl———+———+§— +1

3645 243 45 135 45 5
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6.14 problem 14

Internal problem ID [6224]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

z(1—2z)y" —2(x+2)y +8y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 48

~N

‘0rder:=8; ‘
‘dsolve(x*(1—2*x)*diff(y(x),x$2)—2*(2+x)*diff(y(x),x)+8*y(x)=0,y(x),type='series',ﬁ=0);

y(z) = a1z’ (1 + Tz + 322 + 1202° + 400z + 12322° 4 35842° + 9984z" + O (2°))
+ ¢2(2880 + 5760z + 5760z” + 92160z° + 645120° + 2949120z + O (z°))

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 64

( hY

AsymptoticDSolveValue [x* (1-2xx)*y' ' [x]-2%(2+x)*y' [x]+8*y[x]==0,y[x],{x,0,7}]

N\ J

y(z) = c1(2242° + 322° + 22° + 22 + 1)
+ 2(3584z™ + 1232z + 4002° + 1202° + 3227 + 72° + z°)
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6.15 problem 15

Internal problem ID [6225]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

zy’'+ (2 — 1)y +yz> =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

‘Order:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(x“3-1)*diff(y(x),x)+x‘2*y(x)=0,y(x),type='series',x=0);

1 1 2 1
y(z) = 12 (1 - ga:?’ + Ezﬁ +0 (zs)) te (_2 + §$3 - 5956 +0 (x8)>

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

LAsymptoticDSolveValue [x*xy' ' [x]+(x"3-1)*y' [x]+x~2*y[x]==0,y[x],{x,0,7}]

~—

% 3 AR
T2 L _r
y(a:)—)cl<18 3+ )+02(40 5+x>
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6.16 problem 16

Internal problem ID [6226]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.8 Indicial Equation with Difference of Roots
a Positive Integer: Nonlogarithmic Case. Exercises page 380

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

w*(4z —1)y" +2(5z+ 1)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: 51

( N
‘0rder:=8; ‘
Ldsolve(x‘Q*(4*x—1)*diff(y(x),x$2)+x*(5*x+1)*diff(y(x),x)+3*y(x)=0,y(x),type='ser%%s',x=0);

39 221 16575 224315 493493 711399
— 3 1 2 291 3 4 5 6
y(x) clx(+—5x+—5x+ z” + 16 "+ 13 z° + o1 z° +
—144 + 144z 4 270z* + 21062° + 11934z° + 59670z" + O (z®))

T

$7

+0 (xs)) ;e

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 80

LAsymptoticDSolveValue [x2% (4xx-1)*y' ' [x]+x* (5xx+1)*y' [x]+3*y[x]==0,y[x],{x,0,7}] J

J(&) = o1 <_663m5 _u7et 15 1 1)
8 8 8 '=x
e (4934931'9 | 2243150° | 1657507 o 221a® | 3%t z3>
24 48 16 5 5
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7 CHAPTER 18. Power series solutions. 18.9 Indicial
Equation with Difference of Roots a Positive
Integer: Logarithmic Case. Exercises page 384

7.1 problem 1 . . . . . . . e e 148
7.2 problem 2 . . . . .. e e 1501
7.3 problem 3 . . . ... 152
74 problem 4 . . . .. e e 153
7.5 problem 5 . . . .. e e e e 154
7.6 problem 6 . . . . . . ... e e e e 156
T.7 problem 7 . . . . . e 157
7.8 problem 9 . . . .. 158
7.9 problem 10 (as direct Bessel) . . . . ... ... .. Lo oL 159
7.10 problem 10 (asseries) . . . . . . . . . ... 160
7.11 problem 11 . . . . . . . e e e 161l
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7.1 problem 1

Internal problem ID [6227]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

zy’ +y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 70

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

1 1 1
y(x)201$<1——x+_z2__ 3 4

1 4 1 5 1 6 1 7
27 T 127 T 14"

9830" ~ 86400° ' 362880070  203212800°

10 (zs))

1, 1 1 1 1 1
l _ T2 .3 et S 5 6 7 8
+C"‘(n(x)( T+5% — 1% T 1g” " 2880° T 86400°  3628800° 1O (@)

3, 7 35 101 7 283
1-°,24 03 4 5 6 7 8
+ < T + 36400° ~ 162000°  25a016000° T O @)

47 T 36" T 1728"
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v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 119

kAsymptoticDSolveValue [x*y'' [x]+y[x]==0,y[x],{x,0,7}]

(@) = c z(z® — 30z* + 60023 — 720022 + 43200z — 86400) log(z)
Y ! 86400
n —712% 4+ 19652 — 35250z + 36000023 — 162000022 + 1296000z + 1296000)

1296000

x’ x0 x® R
+ 0 A

3628800 86400 * 2880 144 12 2



150

7.2 problem 2

Internal problem ID [6228]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

?y" —3y'r+ 4z +3)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: 73

—

p
‘0rder:=8;

', x=0)

4 2., 8 4 16 4 16
_ 2(1_ = 4 9 e 5 6 10 (£
y(@) (Clx ( 3737 T 5% T3t T ames® T arms® szt TO )
64 , 32, 128 . 64 256
1 16 2 =3 ve4 2P L5 el 6 7 O
+62(n(x)( e e T Tl o G

X
2 2 24 . 2912 2
N ( o gpy 2565 200, 50 012 ; 9075 7+O(x8))>) N

9 9 55° " 205° T 196125°
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v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 121

LAsymptoticDSolveValue [x~2*y' ' [x]-3*x*y' [x]+(3+4*x)*y[x]==0,y[x],{x,0,7}]

1696x°% — 89765 + 27900z* — 39600z + 81002 + 8100z + 2025)
2025

y(z) = (m(

_ 1%5353 (4z* — 242° + 9022 — 180z + 135) 10g(x))

(4x9 162® 4z" 82% 22° 4zt 3>
+ ¢ x

14175 4725 135 45 3 3
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7.3 problem 3

Internal problem ID [6229]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

2zy" + 6y +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: 74

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

y(z)
1 1,2_ 1 .3 14 1.5 1.6 1 7 8\ .2 :
_a(l— 57+ 52° — w5 + mn® — wwaod + smsimn® — mesmnd + 0 (%) 2% + el (2) (;

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 114

-

LAsymptoticDSolveValue[2*x*y"[x]+6*y'[x]+y[x]== ,y[x1,{x,0,7}]

~—

6 5 4

(@) = c T __r ¢ @ +:1c_2_§+1
y 2\ 028972800 9676800 ' 138240 2880 ' 96 6
e 5315 — 224425 + 558002* — 63360023 + 103680022 + 8294400z + 16588800
! 1658880022
__(x4-48x34-1440x2-23040x-+138240)1og(x))

1105920




153

7.4 problem 4

Internal problem ID [6230]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

42%y" +22(2—z)y — (1+32)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: 79

‘0rder:=8;

\‘

Ldsolve(4*x“2*diff(y(x),x$2)+2*x*(2—x)*diff(y(x),x)—(1+3*x)*y(x)=0,y(x),type='ser%%s',x=0);

y(z)

_ clx(l + %w + %xz + ﬁx:‘ + 3le4$4 + ﬁxs + 46(1)80x6 + 645112Ox7 +0 (xg)) + (hl (z) (%z + 711562 + %zg +

v Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 141

‘ AsymptoticDSolveValue [4*x~2xy' ' [x]+2%x* (2-x) *y' [x]-(1+3*x)*y [x]==0,y[x],{x,0,7}]

Z13/2  Sl1/2 0 9/2 L7/2 5/2 3/2

T
yl) = 62<46080 TRt T s T s T2

Vz(2® 410z 4- 80z° 4- 480z + 1920z 4 3840) log(z)  1372° + 12502° + 8800z* + 43200

J”/E) ta ( 7680

460800+/2
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7.5 problem 5

Internal problem ID [6231]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

%y’ —z(z+6)y + 10y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 77

N

p
‘0rder:=8; ‘
dsolve (x~2*diff (y(x) ,x$2)-x*(6+x)*diff (y(x) ,x)+10*y(x)=0,y(x) ,type="'series',x=0);

N J

5 3 7 1 3 1 11
_ 3(1.°2 Q2 .3, 1 4 5 6 7 8
y(z) (clx ( T g8 et gt e d oot o +0(z ))

+ ¢ <ln (z) (242® + 30z + 182° + 72° + 227 + O (3°))

n (12 — 127 + 1822 + 2627 + * — 92° — 62 — Zﬂ +0 (ws)))) z?



155

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 118

LAsymptoticDSolveValue [x~2xy' ' [x]-x*(6+x) *y' [x]+10*y[x]==0,y[x],{x,0,7}]

1
y(z) = ¢ (Ex5 (72 + 18z + 30z + 24) log(x)

1
— —2%(252% 4 452° + 272" — 542® — 54z + 36z — 36))

$_11+3$_10+x_9+7_$8+3_x7+5_x6+x5
“2 288 " 160 T12" 24 T 4 T 1
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7.6 problem 6

Internal problem ID [6232]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

zy" +(3+2z)y +8y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 76

~N

‘0rder:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(3+2*x)*diff(y(x),x)+8*y(x)=0,y(x),type='series',x=0);

y(z)

a(l—3z+ Pa? — 823 4+ Yot — 255 + 228 — 827+ 0 (2%)) 22 + c2(In (z) (242 — 6423 + 80z* — 6

2
v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 116

e

LAsymptoticDSolveValue [x*xy' ' [x]+(3+2*x) *y' [x]+8*y[x]==0,y[x],{x,0,7}]

~—  /

(@) = c 4_306_32x5+14x4_8_x3+10x2_8_x+1
y 2\ 15 7 45 9 3 3 3
. (326x6 — 48025 + 468z* — 216%° — 3622 + 361 + 9
1

912

4
—3 (14z* — 242° + 302° — 24z + 9) log(x))
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7.7 problem 7

Internal problem ID [6233]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobil

z(l—z)y"+2(1—2)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: 54

e N
‘0rder:=8; ‘
Ldsolve(x*(l—x)*diff(y(x),x$2)+2*(1—x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',Xfp);

y(z)

_ ((-2)z+22*+0(z®))In(z) o+ c1(1 -2+ 0 (=%)z+ (1 —42? + 23+ o' + ta® + L2b + L7+ O
x

v/ Solution by Mathematica

Time used: 0.363 (sec). Leaf size: 60

LAsymptoticDSolveValue [xx(1-x)*y' ' [x]+2%(1-x)*y' [x]+2*y [x]==0,y[x],{x,0,7}] J

3x% + 52° + 10z* + 3023 — 15022 + 30z + 30
30z

y(z) = ¢ ( +2(z—1) log(w)) + (1 — 7)
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7.8 problem 9

Internal problem ID [6234]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobil

z(l—z)y"+2(1—2)y' +2y=0

With the expansion point for the power series method at x = 1.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

N

p
‘0rder:=8; ‘
Ldsolve(x*(l—x)*diff(y(x),x$2)+2*(1—x)*diff(y(x),x)+2*y(x)=0,y(x),type='series',xﬂl);

y(z) = (1 2z 1) =31 +2a -1~ @1+ D@~ 1~ L= 1)+ S (- 1)
+0 ((x—1)8)) cote(z—1) (140 ((z—1)%)) +(2(z—1)+0 ((z—1)*)) In (z—1)

v/ Solution by Mathematica
Time used: 0.368 (sec). Leaf size: 69

LAsymptoticDSolveValue [x* (1-x) *y' ' [x]+2* (1-x)*y' [x]+2xy [x]==0,y[x],{x,1,7}] J

yx) =2 ez —1)+ ¢ (% (—42(z — 1)° + 45(z — 1) — 50(z — 1)* + 60(z — 1)°

—90(z — 1)* — 90(z — 1) + 30) + 2(z — 1) log(z — 1))
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7.9 problem 10 (as direct Bessel)
Internal problem ID [6235]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 10 (as direct Bessel).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

Y +yz+ (22 -1)y=0

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

( hY

dsolve(x~2*diff (y(x),x$2)+x*diff (y(x) ,x)+(x"2-1)*y(x)=0,y(x), singsol=all)

N\ J

y(z) = c1 BesselJ (1, z) + co BesselY (1, z)

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 18

N
LDSolve [x~2xy' ' [x]+x*y' [x]+(x"2-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(x) — ¢1 BesselJ(1, z) + coY1(x)
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7.10 problem 10 (as series)

Internal problem ID [6236]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 10 (as series).

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: 53

‘Order:=8; ‘
‘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(z)
B clx2(1 — %rQ + lgizm‘l — 92—1161'6 +0 (:cs)) + ¢y (ln (z) (:102 — %x“ + r;xﬁ +0 (:vS)) + (—2 + %m‘l — T752z6

x
v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 75

-/

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x"2-1)*y[x]==0,y[x],{x,0,7}]

x’ z® 28
y(z) —>02<—m+@ - §+x)
<5x6 —90z* 4+ 28822 + 1152 1
+c

b a4 oa2
11592 384x(m 242* + 192) log(x))
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7.11 problem 11

Internal problem ID [6237]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

z’y" —5y'z + (8 +5z)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: 77

p
‘0rder:=8;

',x=0)|;

37T 24" T 7% T 128" T 12006° T 580608 36578304
+0 (xs))
125 . 625 , 625 . 3125 3125
g 1&0 5 02O 4, D20 4 25— 2z 8
+ ¢ (ln(x) (2530 30 T o~ @ Tmae® ~ 19006% O(z ))

500 , 15625 , 19625 , 56875 , 443125
21 3 4 5 6 7 2
+( 024572~ 88 ' T 864 © 10368 T 508032 1O @ ))))x
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v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 123

tAsymptoticDSolveValue[x‘2*y"[x]-5*x*y'[x]+(8+5*x)*y[x]==0,y[x],{X,0,7}]

331255 — 1402505 + 348750z — 3960003 + 6480022 + 51840x + 10368)
10368
_ 252%(1252* — 6002° + 18002* — 2880z + 1728) log(:c))

y(x) = (x2(

3456
(625x10 1252° 12528 2527 2526  b5ad )
(&)

_ _ _9T 4
580608 12096+ 1728 72 * 24 3 T
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7.12 problem 12

Internal problem ID [6238]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy"+ @B -2)y -5y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 76

‘0rder:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(3—x)*diff(y(x),x)—5*y(x)=0,y(x),type='series',x=0);

y(z)

Ca(l43x+ 527 + St + ot 4 5510 4 528 + sz’ + 0 (28)) 2% + ¢o(In () (12202 + 202% + 152 4 7

2
v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 116

e

LAsymptoticDSolveValue [x*y' ' [x]+(3-x)*y' [x]-6*y[x]==0,y[x],{x,0,7}]

~—  /

(z) = ¢ x—6+x—5+E+E+5—x2+5—x+1
y 2lo6 2036 "12 " 4 "3
3896 4+ 1020z° + 1764z* + 151223 — 7222 — 4322 + 144
ta 14422

1
~5 (7z* + 212° + 452° + 60z + 36) log(x))
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7.13 problem 13

Internal problem ID [6239]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

9z%y" — 15’z +7(1+2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 77

N

(0rder:=8;
‘2*diff(y(x),x$2)—15*x*diff(y(x),x)+7*(x+1)*y(x)=0,y(x),type='series',X%O);
(z) = 1—1x+ 49 22 343 24 2401 i 2401 5
Y 27 1944 262440 56687040 2550916800

Lo 16807 o 16807 ;. o (x8)> e,
1101996057600  89261680665600
+C2(1n @) (49 , 343 4 2400 , 16807 ., 117649 , 117649 .
81" 2187 157464  ~ 21257640 ' 4591650240 206624260800
+( 14 1372 , 60025 , 2638699 . 10706059 , 11916163

2= T 6561" 1330568° T 1275458400  137749507200° T 6198727824000

+0 (x8)>

2740 (ﬁ)))‘



165

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 141

LAsymptoticDSolveValue [9%x~2xy' ' [x]-15xx*y' [x]+7*(x+1)*y[x]==0,y[x],{x,0,7}] J

(2) > ¢ 168072%/3 B 2401x22/3 N 2401z19/3  343416/3 N 49x13/3  7g10/3
y 2\ 1101996057600 2550916800 @ 56687040 262440 1944 27
i /3) e <€/5(6235397x6 — 169717086z + 2713009950z* — 198037224003 + 208324872002 + 107
1

137749507200
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7.14 problem 14

Internal problem ID [6240]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.9 Indicial Equation with Difference of Roots
a Positive Integer: Logarithmic Case. Exercises page 384

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2y +x(1-22)y —(1+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 75

~N

‘0rder:=8; ‘
Ldsolve(x“Q*diff(y(x),x$2)+x*(1—2*x)*diff(y(x),x)—(x+1)*y(x)=0,y(x),type='series'i#=0);

y()
_ar’(l+a+ 32° + 2® + fot + 5552° + 155657° + ganet’ +0(2%)) + eo(In (2) (—a? —a® — 32* —

T

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 115

e

kAsymptoticDSolveValue [x~2xy' ' [x]+x* (1-2xx)*y' [x]-(x+1) *y[x]==0,y[x],{x,0,7}]

~—

1
y(z) = (@m(ﬂm‘l + 562° + 1202 + 192z + 192) log(z)

_ 61725 + 1482x° + 2730z* + 3360x3 + 144022 — 57602 — 5760
5760z
<143x7 1128 725  7z* 528 )
+ o

it Rl i s 2
15360 T 320 T 64 T o4 T g TTHT
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CHAPTER 18. Power series solutions. 18.11
Many-Term Recurrence Relations. Exercises page
391

problem 1 . . . . . . . e e 168
problem 2 . . . . . L e e 169
problem 3 . . . .. 170
problem 4 . . . . L Ival
problem 6 . . . . . .. 172l
problem 8 . . . . . L e 174
problem 9 . . . .. L 1775

problem 10 . . . . . .. 176
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8.1 problem 1

Internal problem ID [6241]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

2y +3yr+ (2 +z+1)y=0

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

Time used: 0.016 (sec). Leaf size: 81

‘0rder:=8; ‘
‘dsolve(x~2*diff(y(x)’x$2)+3*x*diff(y(x),x)+(1+x+x“3)*y(x)=o,y(x),type=vseriesv,x=p);

y(x)

_ (In (z) 2 + c1) (1 — T+ 411332 - %:ﬁ + 5:1716$4 - 22;%1'5 + 104336780“76 - 507880137203”7 +0 (xs)) + (25” - %332 + %
x

v Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 164

LAsymptoticDSolveValue [x~2xy' ' [x]+3*x*y' [x]+(1+x+x"3) *y [x]==0,y[x],{x,0,7}] J

781727 43725 37z5 41z4 523 z?
cl( 5080320 | 103680  2ss0 T 576 86 T 4 L t1

ylr) —
(2) .
485257z 773328 362925 593x4 1923 32
T+ 118540800 1036800 + 86400 3456 + 108 4 + 2z

T

_ 781727 43728 _ 372% | 412  52® | 22
( 50s0320 + 103680 — 2ss0 T sme — 36 T 1 — & +1)log(z)

T
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8.2 problem 2

Internal problem ID [6242]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobil

2¢(1—2)y" +(1—22)y' + (z+2)y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 52

N

p
‘0rder:=8; ‘
Ldsolve(2*x*(1—x)*diff(y(x),x$2)+(1—2*x)*diff(y(x),x)+(2+x)*y(x)=0,y(x),type='ser%%s',x=0);

19 149 661 16171 5530601
_ 1o p_ 2 42_ 3_ 4_ 5 6
y(@) C“/E( 2”7 40" T 16807 T 13440° ~ 492800° ~ 230630400
299137703 .
~ T61aa12s000” T O ))
16309 , 14339

8
s31600° T 970200° TO ))

1 1 37 527
1—9¢ — = 2 e v 4 5
+cz< x 6x -|—15x +840x +18900x +

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 111

LAsymptoticDSolveValue [2%x* (1-x) *y ' ' [x]+(1-2%x) *y' [x]+(2+x) *y [x]==0,y[x],{x,0,7}] J

299137703z  5530601z° 16171z° 661z* 149z 922 = 1)

y(@) = C“/E(_ 16144128000 _ 230630400 492800 13440 _ 1680 40 2 T

. ( 1433927 1630925 5272° 37zt 2®  a? )
2

970200 T 831600 T 18900 T 840 15 6 = t1
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8.3 problem 3
Internal problem ID [6243]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

oy +y +x(1+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

‘0rder:=8;
‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)+x*(1+x)*y(x)=0,y(x),type='series',x=0);

z n(z 1 1 1 13 %) 433

= (1 1 2 3 4 5 6 7 8

y@) = (n(@)e+e) ( 2 79" T6a” To00” * 20736° 705600 Oz ))
+ (lxz + 2 23 3 4 233 9 153527

— _ 7 8
27 797" T 18" T 3500”7 T 442" T 148176000° O("’”)) 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 144

kAsymptoticDSolveValue [x*y' ' [x]+y' [x]+x* (1+x) *y [x]==0,y[x],{x,0,7}] J
(@) = o - 433x" + 555 + 13z° n x_4 B x_3 B x_2 1) 4o 15352727 B 9525 B 2531°
v "\ 705600 ' 20736 ' 900 64 9 4 ?\ 148176000 41472 13500

Tt Tyt

3zt 223 22 B 433" N 5525 N 132° N 2t 3 2P +1) log(z)
705600 20736 900 64 9 4 &
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8.4 problem 4

Internal problem ID [6244]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

2y +z(1+z)y — (62 —3z+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: 53

‘Order:=8; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*(1+x)*diff(y(x),x)-(1-3*x+6*x“2)*y(x)=0,y(x),type='se#ies',x=0);

4 19, 7, 53, 116 , 3247 , 5501
= 1— 2= 2 L3 92 4 5 25— £ 8
y(e) = Clz( 32+ 1% 6% T Ta® Taoe” aor0” T O )

4 1 1 2321 212
c2(—2 — 4z + 52% — Fa® + 2t — Fa® + Ta® — 27+ 0 (2%))

T

v Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 92

LAsymptoticDSolveValue [x~2xy' ' [x]+x* (1+x) *y' [x] - (1-3*x+6%x~2) *y [x]==0,y[x],{x,0, 7]j]

@) 9232175 . 331z% 15523 . 2242 g Ll
y 7720 60 24 3 2 "%
( 32477  116x2% 53x®  Tx* 1923 4x2 x>

20160 _ 315 | 72 6 12 3



172

8.5 problem 6

Internal problem ID [6245]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

zy’ +yz+ (z*+1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 70

‘Order:=8; ‘
‘dsolve(x*diff(y(x),x$2)+x*diff(y(x),x)+(1+x“4)*y(x)=0,y(x),type='series',x=0);

2 6 24 24 1008 3528
1 1 1 1 1
+ ¢ (ln () <—z + % — éw?’ e R 8L +0 (x8)>

1 1 1 1 31 47
y(z) = ax (1 —z+-at— P+ ot ——2%— —2"+ 0 (xs))

6 24 24 1008
1 4 1084
+(1_“‘x3‘£x4— L L 7+o(x8)))

47 736" T 1440" T 2400° T 2116800°
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v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 114

LAsymptoticDSolveValue [xxy' ' [x]+x*y' [x]+(1+x74) *y [x]==0,y[x],{x,0,7}]

1
y(x) = 1 (ﬂx(z‘r’ — z* +42° — 122% 4 24z — 24) log(z)

—153z% + 265z5 — 2200z* + 540023 — 7200z + 7200
+ 7200

+c 31x7_m_6+x_5_m_4+m_3_x2+$
2\1008 24 "24 6 ' 2
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8.6 problem 8

Internal problem ID [6246]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

oz —2)°y" —2x—-2)y +2y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

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

y(z) = (In(z) c2 + 1) (1 - %x +0 (m8)>

+(1m_1m2_;m3 1L, 15 1 4 1

= o _ Y 8
2* 8% "% T 102° “ew® " 1020° mave® TO )> “

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 75

‘ AsymptoticDSolveValue [x* (x-2) "2*y' ' [x]-2*(x-2)*y' [x]+2*y[x]==0,y[x],{x,0,7}] ‘

x7 8 z® 2 2 2 z x x
_r o r _r o r T T (1) 1-Z
y(@) = C2< s576 " Tom e 10 s stat(173) Og(x)) +a(1-3)
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8.7 problem 9

Internal problem ID [6247]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

oz —2)°y" —2x—-2)y +2y=0

With the expansion point for the power series method at x = 2.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 55

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

1 1 , 1

y(z)=(z—2) (cgln z—2)+c1) (1+O((m—2)8))—|—(—E(m—2)+§(:c—2) —ﬂ(r—2)3
1 4 1 1 6 1 7 8
b e =D - -2+ a2 - - 40 (@2 )

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 90

‘ AsymptoticDSolveValue [x* (x-2) "2*y' ' [x]-2*(x-2)*y' [x]+2*y[x]==0,y[x],{x,2,7}]

—
—_

,#=2);
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8.8 problem 10

Internal problem ID [6248]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. 18.11 Many-Term Recurrence Relations. Exer-
cises page 391

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2zy" +(1-2)y —(1+2)y=0

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

( N
‘0rder:=8; ‘
‘dsolve(2*x*diff(y(x),x$2)+(1—x)*diff(y(x),x)-(1+x)*y(x)=0,y(x),type='series',x=0)

J

.
)

(z)=cvz |1+ Loy Doy 103 ) 187y, AT 5, 17801 g, 25707
B =a 2 40 1680 13440 98560 46126080 461260800

1 1 1 1 1 1
8 1 2,3, . 4, - 5, - 6, + 7 8
+O(x))+cz( +z A 5at e+ et one e+ e +0(z ))

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 75

kAsymptoticDSolveValue [x* (x-2) ~2*y ' ' [x]-2%(x-2) *y ' [x]+2*y[x]==0,y[x],{x,0,7}] J

x’ i 22 T T
S (A 17
y@) = CQ( s576 " i0% a0 193 s s tat(173) Og(““")> +a(1-3)
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9.1 problem 1

Internal problem ID [6249]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

zy' —(z+2)y —y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 68

e B

Order:=8;
‘dsolve(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
—ezd(1 22 —..3 4 5 6 7 8
y(z) cla:( R T Y L A A Py Gy i + 0 (z°)

1
+ ¢ (ln (z) (6303 + 62 + 32° + 2% + Zx7 +0 (xs))

1
+ (12—6x+6x2+ 1123 + 5z* + 2° — 1—6367—!-0 (xs)))

v Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 104

-

LAsymptoticDSolveValue [x*y' ' [x]-(2+x)*y' [x]-y[x]==0,y[x],{x,0,7}]

| —

1 1
y(z) = (E (z° + 32® + 6z + 6) z° log(z) + 36 (—2° 4+ 9z* + 272° + 182% — 18z + 36))

2 2 2T L 25
+Cz(ﬁo+m+ﬁ+g+3+x +x)
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9.2 problem 2

Internal problem ID [6250]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy' —(z+2)y —2y=0

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

Time used: 0.015 (sec). Leaf size: 70

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

5 3., 7 1 3 1 11
—ert(142 29 3 L 4 9 5 1 g 7 8
ylz) = e ( TP Tt Tt t1e0” tass® taoteo® TO)

+c (In (z) (242° + 30z* + 182° + 72° + 22" 4+ O (2°))

+ (12 — 12z + 182° + 262° + z* — 9z° — 62° — Zaﬂ +0 (m8)>>

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 115

‘ AsymptoticDSolveValue [x*y'' [x]-(2+x)*y' [x]-2*y[x]==0,y[x],{x,0,7}]

1
y(x) = (E (72° + 182% + 30z + 24) z°log(z)

1
+ 36 (—252° — 452° — 272 + 542® + 542? — 367 + 36))

+ec x_9_|_3_a:8+x_7+7_x6+3_x5+5_‘#+w3
>\288 " 160 ' 12 ' 24 ' 4 4
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9.3 problem 3

Internal problem ID [6251]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

nyII 4 2y1$2 _ 2y — O

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

~N

‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+2*x‘2*diff(y(x),x)—2*y(x)=0,y(x),type='series',x=0); J

3 4 2 1 1 8
— 2 1— Q92 _  *.3 “4,.4_ -5 6 7 0 8
y(z) = a1z ( T4 px’ — rt+ gt — a’ e’ — a4 (z®)

N c2(12 — 12z + 82 — 8z* + 222® — 322° 4 2827 + O (28))
T

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 87

-

LAsymptoticDSolveValue [x~2*y' ' [x]+2*x~2*y' [x]-2*y[x]==0,y[x],{x,0,7}]

| —

(x)_>c _8_1:5+2_934_2_£E3+2_1‘2+1_1 +ec :1:_8_$_7+2_:L'6_@+3_x4_x3+x2
y W "5 373 "2 \135 35 21 15 ' 5
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9.4 problem 4

Internal problem ID [6252]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

22%y" — 22z + 7)Y +2(x +5)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: 55

e B

Order:=8;
‘dsolve(2*x“2*diff(y(x),x$2)—x*(2*x+7)*diff(y(x),x)+2*(x+5)*y(x)=0,y(x),type='ser%%s',x=0);

4 8 16 32 64 128
— 2 1 9 T2 = 3 Y 4 ;1 6 7 8
y(z) = 1w ( +20 4+ 227+ 20+ 8t el e+ T + 0 (z°)

5 1 1 1 1 1 1
(1 2, 4.3 4 5 6 7 8
+02$2( MR Ay AR T i o LTy + O (z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 110

LAsymptoticDSolveValue [2%x72xy "' ' [x]-x* (2%x+7) *y ' [x]+2% (x+5) *y [x]==0,y [x] ,{x,0,7}] J

(@) > ¢ 12827 N 64x° N 32x° N 16z* +8_x3+4_:132+2x+1 42
Y 2\ 135135 ' 10395 ' 945 ' 105 ' 15 ' 3
.,11.7 .’L'6 IL'S .’L'4 .’1/'3 xZ 5/
Lo T T T 1
+Cl(5040 Tt Tute T T )x
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9.5 problem 5

Internal problem ID [6253]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

2 (z®+ 1)y +2z(2° +3)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: 31

‘0rder:=8; ‘
dsolve(x‘2*(1+x‘2)*diff(y(x),x$2)+2*x*(3+x‘2)*diff(y(x),x)+6*y(x)=0,y(x),type='se#ies',x=0);

N J

c(1—32+0 (%) z + (1 — 32% + O (28))
3

y(z) =

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 26

LAsymptoticDSolveValue [x~2x (1+x~2) *y ' ' [x]+2*x* (3+x72) *y' [x]+6*y[x]==0,y[x],{x,0, 7}J]
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9.6 problem 6

Internal problem ID [6254]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2z*+1)y" — 10y'z — 18y =0

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

‘0rder:=8; ‘
dsolve ((1-x"2) *diff (y(x) ,x$2)-10*x*diff (y(x),x)-18*y(x)=0,y(x),type="'series',x=0)

N J

M By 1—32957) D(y) (0) + O(=®)

y(z) = (702° + 30z* + 92° + 1) y(0) + (a: +3 £ 5

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 50

e

LAsymptoticDSolveValue [(1-x"2)*y' ' [x]-10*x*y' [x]-18*y[x]==0,y[x],{x,0,7}]

~—

13227  63z° 142°
y(z) — cz( Sx + 533 + 3x + z‘> + ¢1(702° + 30z* + 9z% + 1)
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9.7 problem 7

Internal problem ID [6255]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

2zy" + (2z+ 1)y —3y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 40

e B

Order:=8;
‘dsolve(2*x*diff(y(x),x$2)+(1+2*x)*diff(y(x),x)—3*y(x)=0,y(x),type='series',x=0);J

y(z) = c1v/z (1 + gx +0 (x8)>

1, 1 1 1 1 1
1 T2 3 P S 5 6 7 8
+02( T30+ 58— 307 + 550" " om0 T+ 23760° ~ aaoea0” T O @)

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

-

LAsymptoticDSolveValue [2%x*y ' ' [x]+(1+2*x) *y' [x]-3*y [x]==0,y[x],{x,0,7}]

| —

(z) = ca| — = + T _ @ +m—4—x—3+$—2+3x+1 T VT
Y 2\ 240240 ' 23760 2520 ' 280 30 @ 2 '\3
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9.8 problem 8

Internal problem ID [6256]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_erf]

y'+2yz—8y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

(0rder:=8;
Ldsolve(diff(y(x),x$2)+2*x*diff(y(x),x)—8*y(x)=0,y(x),type='series',x=0); J
y(@) = (2ot +422 +1) y(0) + (2 +2° + 2° — LaT) D) (0) + O (")

3 10 210
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 43
LAsymptoticDSolveValue[y"[x]+2*x*y'[x]-8*y[X]==0,y[X],{X,0,7}] J

7 5

4z* 5 oz 5
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9.9 problem 9

Internal problem ID [6257]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

(-z>+1)y" — (2®+7)y +4yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

‘0rder:=8; ‘
dsolve (x* (1-x"2) *diff (y(x) ,x$2) - (7+x~2) *diff (y(x) ,x) +4*x*y(x)=0,y(x) ,type='series

N J

',x=0);

y(z) = c12®(1 + 32% + 62" + 102° + O (2%)) + ¢2(—203212800 — 677376002 + O (z°))

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 38

N
LAsymptoticDSolveValue[x*(l—x“2)*y"[x]—(7+x“2)*y'[x]+4*x*y[x]==0,y[x],{x,O,?}] J

2
y(x) = (% + 1) + ¢2(10z" + 62'% + 330 + 2°)
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9.10 problem 10

Internal problem ID [6258]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

222y — (2 + 1)y + (1 +42)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: 41

e B

Order:=8;
‘dsolve(2*x“2*diff(y(x),x$2)—x*(1+2*x)*diff(y(x),x)+(1+4*x)*y(x)=0,y(x),type='ser%%s',x=0);

1 e, 1

5 7 8
+ 53760° + 2a0020” TO ))

1 1 1 1
— 1 _ T2 3 - 4
y(z) 01\/5< 3z + 5%+ 352" T 550% Tt 5530

s ch(1 240 (x8)>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70

LAsymptoticDSolveValue [2%x7 2%y ' ' [x]-x* (1+2%x) *y ' [x]+(1+4*x) *y [x]==0,y [x],{x,0,7}] J

6 5 4 3 2 2
a 2 +x—+w—+x——3x+1)+cl(1——x)w

(0) = ey =5+ +
Y\E) = 2V 540240 T 23760 T 2520 T 280 T 30 T 2 3
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9.11 problem 11

Internal problem ID [6259]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

Ao’y — 2x(z +2)y' + (2 +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: 55

e B

Order:=8;
‘dsolve(4*x“2*diff(y(x),x$2)—2*x*(2+x)*diff(y(x),x)+(3+x)*y(x)=0,y(x),type='series

',x=0);

11 1 | 1 1 1
_ 14 L2, 1 3 4 5 6 7
y(@) = Ve (3’( T2 T 12” T 1020” T 23040” T 322560° T 5160960"
+0 (xS)) ¢

1 1, 1 1 1 1 1
142 1o, L g3 1 4 5 6 7 8
+( T57 g% T 5% T3 T 3sa0” T de0s0” T easizo® TO ) )@

v Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 130

e B

LAsymptoticDSolveValue [4%x~2xy' ' [x]-2*x* (2+x) *y' [x]+(3+x) *y [x]==0,y[x],{x,0,7}] J

p13/2 /2 9/2 L7/2 g5/2 43/2

ylz) = 01(46080 Tt T st s T

15/2 13/2 11/2 9/2 7/2 5/2
+\/E)+c2<x/ N S by i w/+x3/2)

322560 + 23040 + 1920 + 192 + 24 + 4
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9.12 problem 12

Internal problem ID [6260)]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

oy —z(2®+1)y + (-2 +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: 51

‘0rder:=8; ‘
dsolve (x~2*diff (y(x),x$2) -x*(1+x~2) *diff (y(x) ,x)+(1-x"2) *y(x)=0,y(x) ,type='series

N J

',x=0);

y(z) = ((m (@) s+ 1) (1 + %ﬁ 4 éx“ + %ze +0 (ws>)

1 11
+ (—1372 - %$4 — %Jﬁ + 0] (.’138)) Cg) Xz
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86

e B

LAsymptoticDSolveValue [x~2%y' ' [x]-x* (1+x~2) *y' [x]+(1-x"2) *y [x]==0,y [x],{x,0,7}] J

() = iz x_6+x_4+x_2+1 I —%—3—304—33—2 +z x_6+x_4+x_2+1 log(z)
y lag T 8 T 2 2 576 32 4 48 8 2 &
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9.13 problem 13

Internal problem ID [6261]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 13.

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: 52

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

1 1 1 1 1 1
_ 1= L2 1 3 4 _ 5 6
y(@) Clﬁ( 37 730" " 630" T 22680" ~ 1247400" ' 97297200"
1 7 8
T0216206000° O (@ >)

1, 1 1 1 1 1
l— gt g2 = 8 4 5 6 7 8
+CQ( 767 ~90% to5a0” " 113400° T 7434400° ~ 6atosoa00” TO >)

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

e

kAsymptoticDSolveValue [2*xxxy' ' [x]+y' [x]+y[x]==0,y[x],{x,0,7}]

~—

.’137
+ =1

y(z) = Clﬁ(_10216206000 97297200 ~ 1247400 22680 630 ' 30 3
3 2

TN (R S . N S P
2\ 7681080400 ' 7484400 113400 ' 2520 90 ' 6

x8 x® xt 2 22 oz )
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9.14 problem 14

Internal problem ID [6262]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

o’y +z(z*—3)y +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 57

‘0rder:=8; ‘
~2xdiff (y(x) ,x$2) +x* (x~2-3) *diff (y(x) ,x)+4*y(x)=0,y(x) ,type="

y(z) = ((ln () co+c1) <1 — %JF + éx‘* — 4_18;,;6 +0 (:c8)>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 92

LAsymptoticDSolveValue [x~2xy' ' [x]+x*(x~2-3) *y' [x]+4*y[x]==0,y[x],{x,0,7}]

~—

7
y(w)—)cl(—4—8+———+1>

te 118 _3i+x2 22 4 _x_6+x_4_x_2+1 2% log(z)
576 32 4 48 8 2 &
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9.15 problem 15

Internal problem ID [6263]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

4.172y” _ yle +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: 79

‘0rder:=8;
dsolve (4*x~2xdiff (y(x) ,x$2)-x"2*diff (y(x) ,x)+y(x)=0,y(x) ,type="'series',x=0); J

N

13 5 35 21
_(a 1+ -2+ —a?+ ——g® 4 ’
y(z) (( n(z)c; +ci) ( T8 256" T e1aa” T 76432” T 10485760°

T . 143 . 1, 1 ., 19
T 1006632060° " 56371445760" +O<‘”)> +( 256"  2048°  524288"

2% . 317 469 m7+O(x8)) 02>\/5

T 12582912° T 3623878656 144955146240



193

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 171

LAsymptoticDSolveValue [4xx~2xy' ' [x]-x"2*y' [x]+y[x]==0,y[x],{x,0,7}] J
o(z) — 01\/5< 143z N 778 N 215 N 35z* N 5x3 N 3_x2 N 1)
56371445760 ' 1006632960 ' 10485760 = 786432 = 6144 ' 256 ' 8
469z" 3175 25x° 19z4 z3 x?
T <ﬁ<_144955146240 3623878656 12582912 524288 2048 ﬁ)
143z 778 21z° 35z* 522  3x?
* */5(56371445760 * 1006632060 T 10485760 ' 786432 ' 6144 | 256 T

~— 0|8

+ 1) log(z)
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9.16 problem 16

Internal problem ID [6264]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

(2 +1)y"—2y=0

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

‘0rder:=8; ‘
dsolve ((1+x~2) *diff (y(x) ,x$2)-2*y(x)=0,y(x) ,type="'series',x=0);

N J

y(z) = (2 + 1) y(0) + (J: + éa:?’ - 1—15565 + %aﬂ) D(y) (0) + O(=®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38

e

LAsymptoticDSolveValue [(1+x"2)*y"' ' [x] -2y [x]==0,y[x],{x,0,7}]

~—

7 1,'5

3
y(m)—)cl(m2+1)+CQ<§—5—1—5+%+1'>
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9.17 problem 17

Internal problem ID [6265]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

222y — (2 + 1)y + (1+3z)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: 41

e B

Order:=8;
‘dsolve(2*x‘2*diff(y(x),x$2)—x*(1+2*x)*diff(y(x),x)+(1+3*x)*y(x)=0,y(x),type='ser%%s',x=0);

y(z) = avz (1 —2x+0 (xs))

1 1 1 1 1 1 1
+02x<1——x——$2—— 3 4 5 6 z'+0 (zs))

377307 2107 T 15127 T 11880° T 1029600 ~ 982800

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70

LAsymptoticDSolveValue [2xx~2xy ' ' [x]-x* (1+2%x) *y ' [x]+(1+3*x) *y [x]==0,y[x] ,{x,0,7}] J

(@) = e — x’ B x8 B xd B xt 3 2 x+1 (
y ! 982800 102960 11880 1512 210 30 3
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9.18 problem 19

Internal problem ID [6266]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

42%y" +3y'x* + (1 +3z)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: 81

e B

Order:=8;
‘dsolve(4*x‘2*diff(y(x),x$2)+3*x‘2*diff(y(x),x)+(1+3*x)*y(x)=0,y(x),type='series',#=0);

9 135 , 315 8505 56133
=(q 1—2p 4 2252 3 4_ 5
y(@) (( n(z)ez+er) ( 87 T 256" ~ 2048” T 262144” ~ 10485760°"
243243 312741 . 3 261, 729 , 44091
_ 1) Oy O _
335544320° ~ 37s8096381” T O (@ )> * (23” 256" ' 208" 524288~
63009 . 1454463 , 1403811

_ 7 8
1194302° ~ §7iossed0” T 5368700120° O >) CQ) vz
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v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 176

LAsymptoticDSolveValue [4*x™2xy' ' [x]+3*x" 2%y "' [x]+(1+3*x)*y [x]==0,y[x],{x,0,7}] J

(z) = e1v/z [ — 312741z" + 2432435 _ 56133z° _|_8505av4_315%3_'_1353:2 _9_x+1
viE ' 3758096384 335544320 10485760 262144 2048 256 8

tol vz 1403811z7 14544635 n 630995  44091z* " 72923 261z2 n 3z
c x - — — —
? 5368709120 671088640 4194304 524288 = 2048 256 2

T 312741z" 2432435 56133x° n 8505z*  315z3 n 13522 9z
z — — p— —_——
3758096384 = 335544320 10485760 @ 262144 2048 256 8

+ 1) log(x))
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9.19 problem 20

Internal problem ID [6267]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

zy’+ (-2 + 1)y +2yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

‘0rder:=8; ‘
dsolve (x*diff (y(x),x$2)+(1-x"2) *diff (y(x) ,x)+2*x*y(x)=0,y(x) ,type='series',x=0);

N J

y(z) = (In () & + ¢1) (1 - %z2 +0 (xS)) + ze _ 3—12934 - 5—;6@-6 +0 (xS)) &

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 53

e

LAsymptoticDSolveValue [x*y'' [x]+(1-x"2)*y' [x]+2*x*y[x]==0,y[x],{x,0,7}]

~—

z? 5zt 32? z?
y(x) = 1 <1 - 5) +c (—% ~ 39 + e + (1 - 3) log(x))
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9.20 problem 21

Internal problem ID [6268]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

42%y" + 2/2* — (z+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: 55

e B

Order:=8;
‘dsolve(4*x“2*diff(y(x),x$2)+2*x‘2*diff(y(x),x)—(x+3)*y(x)=0,y(x),type='series',x=p);

y(z)

2(1 _ 1 1.2 1.3 1 .4 1 .5 1 .6 1 7 8 _ 1.2,
_ar (1 6L T 187 T’ + 5657 — s0620% Tt 1mo0aw® — mmasn® T O(@ ))+c2( 2+x— 32" +;

48 480

N
v/ Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 130

LAsymptoticDSolveValue [4%x~2%y"' ' [x]+2%x "2y [x]- (x+3)*y[x]==0,y[x],{x,0,7}] J

21172 22 g1 g5 g2 g
_> J— J— —_—
y(z) 01(46080 3840 T34 48 T 8 2

1 £15/2 £13/2 Ll1/2 0 29/2 ,7/2 .5/2 32
* ﬁ) +c2(1290240 T 80640 T5760 480 48 6 )
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9.21 problem 22

Internal problem ID [6269]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

o(—2z*+1)y" +5(-2>+1)y —4yz =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:=8; ‘
dsolve(x*(l—x‘2)*diff(y(x),x$2)+5*(1—x“2)*diff(y(x),x)—4*x*y(x)=0,y(x),type='seri%s',x=0);

N J

co(—144 + 1442% + O (2®))
"

y(z) = ¢ (1 + %xQ + éx“ + %wﬁ +0 (ms)) +

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 42

e B

kAsymptoticDSolveValue [x* (1-x"2) *y ' ' [x]+5* (1-x"2) *y' [x]-4*x*y [x]==0,y[x],{x,0,7}] J

(z) = 1 1 N x6+x4+x2+1
z) ool —=— = ol —=+—+—
4 N\t ™ 2 2\707 6 "3
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9.22 problem 23

Internal problem ID [6270]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

v +z(z+3)y + 2z +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: 81

A\

p
‘Order:=8;
‘dsolve(x‘2*diff(y(x),x$2)+x*(3+x)*diff(y(x),X)+(1+2*x)*y(x)=0,y(x),type='series',#=O);

y(z)

(In(z)ca+c1) (1 —z+ 322 — 323 + fat — oo + 408 — 52" + 0 (28)) + (2 — 322 + 2% — 2o

T
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 162

LAsymptoticDSolveValue [x~2%y ' ' [x]+x* (3+x) *y' [x]+(1+2%x) *y [x]==0,y[x],{x,0,7}] J

27 336 (Es $4 $3 EQ
Cl( 5000 T 730 120 Ta1 6 Tz Z+1
x

12127 4925 1372% _ 25z% 1123 _ 322
+ e 535200 _ 14400 T 7200 288 T 36 gtz

T

y(z) —

7 6 5 4 3 2

(ot ot i 5 +% ot 1) lests)

X
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9.23 problem 24

Internal problem ID [6271]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Bessel, _modified]]

x2y”+y’x— ($2+4)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: 53

~N

‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*diff(y(x),x)—(x‘2+4)*y(x)=0,y(x),type='series',x=0);J

y(z)
et (14 5% 4 552" + 55552° + 0 (2%)) + co(In () (92* + 32° + O (28)) + (—144 + 362> — 254+ O
= pe

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 74

e

LAsymptoticDSolveValue [x~2*y' ' [x]+x*y' [x]-(x"2+4) *y[x]==0,y[x],{x,0,7}]

~—  /

(2) > ¢ 1128 + 36z* — 57622 + 2304 1
y L 230422 192

x® 26zt
+CQ( +—+—+x2)

7 (z® +12) log(x))

23040 384 12
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9.24 problem 25

Internal problem ID [6272]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

z(l—22)y" —2(z+2)y' +18y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 50

e B

Order:=8;
‘dsolve(x*(1-2*x)*diff(y(x),x$2)—2*(2+x)*diff(y(x),x)+18*y(x)=0,y(x),type='seriesj,x=0);

y(z) = a1z’ (1 L0, 1M, 180, 4100, 422 13312

5 1664 6 7 8
3 - - 21x+7x+66x+—3x+0(x)
+ co (2880 + 12960z + 3456022 + 5760023 — 483840z° — 25804805 — 995328027
+0 (%))
v Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 81

-

LAsymptoticDSolveValue [xx (1-2*x) *y' ' [x]-2%(2+x)*y' [x]+18*y[x]==0,y[x],{x,0,7}]

~—/

9
y(z) = (—896x6 — 16825 4 2023 + 1222 + g + 1>

4224710 n 4400x° + 4808 + 14427 + 1625 4
x
7 21 7 7 3

+ ¢y (1664x11 +
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9.25 problem 26

Internal problem ID [6273]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

zy'+(2-2)y —y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 52

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

11, 1 1 1 1 1
_ 142 Lo 1.3 4 5 6 740 (£
y(@) cl( Tt +24x T 1207 *720% tsom0® T aosz” TO )
c(l+z+ i+ ¢o® + at + 552° + 7552° + 2 + O (7))
x

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 90

‘ AsymptoticDSolveValue [x*y'' [x]+(2-x)*y' [x]-y[x]==0,y[x],{x,0,7}]

(z) = a1 z—5+x—4+x3+m2+ +1+1 +c2 ul +$—5+x—4+$3+x2+ +1
Y 720 120 24 6 2 5040 720 120 24 6 2
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9.26 problem 27

Internal problem ID [6274]

Book: Elementary differential equations. Rainville, Bedient, Bedient. Prentice Hall. NJ. 8th edi-
tion. 1997.

Section: CHAPTER 18. Power series solutions. Miscellaneous Exercises. page 394

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

a?y" —3y'c +4(1+z)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: 81

e B

Order:=8;
‘dsolve(x‘2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*(1+x)*y(x)=0,y(x),type='series',x=0)

16 4 16 16 64
y(z) = ((ln(x)c2+c1) (1—4x+4x2__x3+_ 4_ 5 6

_ _ 7 8
0% t9% ~ 995" tonas” " oozs® O ))
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