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1.1 problem 3. series method

Internal problem ID [6550]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 3. series method.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

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

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

R S RS S S s
y(z) = (1 5% T g% ~mag® ) y(O)-l-(x 6% T120%° " 5010° D(y) (0)+0(z°)

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

-

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

x’ 8 28 ozt 2
v T ST |
y(x)—)@( w010 T 120 " 6 +x)+01( o0 tor gt )



1.2 problem 3. direct method

Internal problem ID [6551]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 3. direct method.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

'dsolve(diff (y(x),x$2)+y(x)=0,y(x), singsol=all)

y(x) = ¢y 8in (z) + co cos ()

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 16

‘ DSolvely'' [x]+y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = ¢1 cos(z) + cosin(z)



1.3 problem 4. series method

Internal problem ID [6552]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 4. series method.

ODE order: 2.

ODE degree: 1.

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

Yy -y=0

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

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

_ 1o 1 4.1 6 1 1 s 1 » 8
y(x) = <1+2z + o8 g )y(O)-l—(z-I-ﬁx +190% T E0a0% D(y) (0)+0(z®)

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

-

AsymptoticDSolveValuel[y'' [x]-y[x]==0,y[x],{x,0,7}]

x’ AR~ 8 ozt 2
A A T T A |
y(w)—)62(5040+120+6+£L')+01(720+24+2+ )



1.4 problem 4. direct method

Internal problem ID [6553]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 4. direct method.

ODE order: 2.

ODE degree: 1.

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

Yy -y=0

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

'dsolve(diff (y(x),x$2)-y(x)=0,y(x), singsol=all)

y(x) = e %c; + €%cy
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

LDSolve [y'' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

x

y(x) = c1e” + coe”



1.5 problem 5. series method

Internal problem ID [6554]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 5. series method.

ODE order: 2.

ODE degree: 1.

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

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

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

_ 1o s 1 a4 1 5 1 6, 1 4 8
y(x) = y(0) + <x-|— 5% T 6% T %+ 150% Trn? T 50a0” D(y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 53

-

AsymptoticDSolveValuely'' [x]-y' [x]==0,y[x],{x,0,7}]

x’ x5 22 ozt 3 22
y(:L')—)Cz(M-l-%-FEO'Fﬂ'FE'F?-F:IJ)+Cl



1.6 problem 5. direct method

Internal problem ID [6555]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 5. direct method.

ODE order: 2.

ODE degree: 1.

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

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

'dsolve(diff (y(x),x$2)-diff (y(x),x)=0,y(x), singsol=all)

y(x) = c1 + ¢

v/ Solution by Mathematica

Time used: 0.009 (sec). Leaf size: 14

‘ DSolvely'' [x]-y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = c1e” + ¢y



1.7 problem 6. series method

Internal problem ID [6556]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 6. series method.

ODE order: 2.

ODE degree: 1.

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

y//+2yl =O

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

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

2 1 2 2 4
y(z) = y(0) + (x —a? 4 gt — gty St — ﬁﬂ) D(y) (0) + O(a®)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 51

-

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

(r) = c 4—ﬂ—2—wﬁ+2—$5—x—4+2—ﬁ—x2+x +c
y 2\315 45 " 15 3 ' 3 L

10



1.8 problem 6. direct method

Internal problem ID [6557]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 6. direct method.

ODE order: 2.

ODE degree: 1.

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

y//+2yl =O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

|dsolve(diff (y(x),x$2)+2xdiff (y(x),x)=0,y(x), singsol=all)

y(x) = ¢ + e

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 19

-

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

1
y(x) = ¢y — Ecle_%

11



1.9 problem 7

Internal problem ID [6558]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

yll_yx=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;
Ldsolve(diff(y(x),x$2)-x*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + éz?’ + 1L80z6> y(0) + (x + 1—12904 + ﬁﬂ) D(y) (0) + O(*)

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

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

$7 $4 $6 .’173
=4 Z 4+ 41
y(x)—>c2(504+12+x>+cl<180+ 5 + )

12



1.10 problem 8

Internal problem ID [6559]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y”—l—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

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

y(z) = (1 - f—é) y(0) + (z - 2—1():65) D(y) (0) +O(z®)

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

-

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

~—/

zd ) zt
y(m)—)cz(x—%) +cl( _E>

13



1.11 problem 9

Internal problem ID [6560]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

y' =2z +y=0

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

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

y(z) = (1 _ %xQ _ éx‘l _ %Oxﬁ) y(0) + (x LS iﬂ) D(y) (0) + O(c*)

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

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

(@) > c x7+x5+x3+x te T8zt :c2+1
y 2\112 724 " 6 \T240 8 2

14



1.12 problem 10

Internal problem ID [6561]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Hermite]

yl/—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: 34

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

1, 1 ., 1

y(z) = (—2* + 1) y(0) + <:c — 6% ~ 5%~ @f) D(y) (0) + O(z®)

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

-

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

~—

x’ ¥
1— 2?2 _r _r T
y(z) = o x)+02< 1630~ 120 6+x)

15



1.13 problem 11

Internal problem ID [6562]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

yll_i_wa/_'_yx:O

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

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

‘ AsymptoticDSolveValuel[y'' [x]+x"2*y' [x]+x*y[x]==0,y[x],{x,0,7}]

(z) = ¢ 5—$7—x—4+w +c x—6—x—3+1
y 2\252 7 6 15 6

16



1.14 problem 12

Internal problem ID [6563]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y' +2yx+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

p
‘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) + (w - gw?’ + %x‘” - %gﬂ) D(y) (0) + O(=®)

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

-

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

N

17



1.15 problem 13

Internal problem ID [6564]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

(z-1)y"+y' =0

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

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

1, 1, 1, 1, 1, 1
y(z) = y(0) + (x + §x2 + §x3 + Zw‘l + 5:1:5 + 6:::6 + 5907) D(y) (0) +O(z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 53

-

LAsymptoticDSolveValue [(x-D*y'' [x]+y' [x]==0,y([x],{x,0,7}]

7 x8 L ot 2 22
_) —_ —_ —_ R R R
y(m) 02(7+6+5+4+3+2+.’L’>+61

18

-/



1.16 problem 14

Internal problem ID [6565]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

(z+2)y" +yz—y=0

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

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

1 1 1 1 1
y(z) = (1 + o2 — =+ —a® — ——af

— ' 8
1% 721" T1g0" T 1420” om0’ ) y(0) + D(y) (0) z + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91

-

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

O YO A G e Wy (R SO GO A A
v 2\ 20160 1440 ' 240" 24~ 6 1\ 8064576 96 48" 24 4

19

-/



1.17 problem 15

Internal problem ID [6566]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

YV —y'(1+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: 74

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

27 "6 6 15 180 ' 1260
1, 1, 1 3 1 13
+ (m+—m2+—x3+—m4+—x5+—x6+

1, 1, 1, 1 7 19
y(z) = <1 +sa? 4 ca oot e+ —m7> y(0)

2”7 T T4 T 15 4_20”’7> D) (0) +0(")

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 98

! AsymptoticDSolveValue[y'' [x]-(x+1)*y' [x]-y[x]==0,y[x],{x,0,7}]

1260 180 15 6 6 2
(13957 28 3z° ozt 3 z? >

1927 728 x5 ozt 2 a2
Y@ > o1 o b b b b 41

20 B T tatTe T

20



1.18 problem 16

Internal problem ID [6567]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

(z2+1)y"—6y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

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

y(z) = (1 +32% + 2* — %xﬁ) y(0) + (¢° + ) D(y) (0) + O(a®)

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

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

6
y(z) > (2’ + ) + & <—'% + 2t 4 32% + 1)
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1.19 problem 17

Internal problem ID [6568]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

(£®+2)y"+3yz—y=0

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

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

1 7 161 1 7 17
(gt e, 101 6 s 05 10 7\ p 8
y(z) < +71% ~ 567 t5760° ) y(0)+(x 6% T120% ~790° > (y) (0)+0O(z®)

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

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

N\ J

(x)_>c _%4_7_:[5_:1:_34_% +c 161x6_7_x4+w_2+1
y 2\ 720 T 120 6 "\ 5760 96 ' 4
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1.20 problem 18

Internal problem ID [6569]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

(ﬂcz—l)y”-l—y'x—y:O

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

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

o) = (1- 32 - gt = 152°) 40) + D) O3+ 0(?)

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

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

N\ J

8 ozt x?
Sal-Z T T
y(x) cl( 68 5 + )+ch
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1.21 problem 19

Internal problem ID [6570]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

(z-1)y" —yz+y=0

With initial conditions
[y(0) = —2,4(0) = 6]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

(Order:=8; \‘
dsolve([(x-1)*diff (y(x) ,x$2)-x*diff (y(x),x)+y(x)=0,y(0) = -2, D(y) (0) = 6] ,y(#) ,type="'series

N

1 1 1 1
y(z) = —2+6z—2°— -2 — o' — 2% — —_2F

_ 7 8
3% ~13° " go° " 360°  amm® TO @)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 48

‘ AsymptoticDSolveValue [{(x-1)*y'"' [x]-x*y' [x]+y[x]==0,{y[0]==-2,y' [0]==6}},y[x] L {x,0,7}]
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1.22 problem 20

Internal problem ID [6571]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

1+2)y" —(—z+2)y +y=0

With initial conditions
[v(0) = 2,y'(0) = —1]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

J

(Order:=8;
dsolve ([(x+1)*diff (y(x),x$2)-(2-x)*diff (y(x) ,x)+y(x)=0,y(0) = 2, D(y)(0) = -1

B T

,¥(x) ,type="se

AN

N

1 1 1 1 1
y(w)=2—x—2x2—§m3+§x4—%x5—r§)x6+2—8x7+0(a¢8)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 48

‘ AsymptoticDSolveValue [{(x+1)*y'"' [x]-(2-x)*y' [x]+y[x]==0,{y[0]==2,y"' [0]==-1}} ,$( [x],{x,0,7}]
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1.23 problem 21

Internal problem ID [6572]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

v' — 2y +8y=0

With initial conditions
[y(0) = 3,4'(0) = 0]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 16

(Order:=8; W
‘dsolve([diff(y(x),x$2)—2*x*diff(y(x),x)+8*y(x)=0,y(0) = 3, D(y)(0) = O],y(x),#ype='series',x

y(z) = 4z* — 122° + 3

v Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 15

LAsymptoticDSolveValue [{y'' [x]-2*x*xy' [x]+8*y[x]==0,{y[0]==3,y' [0]==0}},y[x], {XLO ,T}]

y(z) — 4z* — 122% + 3
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1.24 problem 22

Internal problem ID [6573]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

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

With initial conditions
[y(0) = 0,y'(0) = 1]
With the expansion point for the power series method at x = 0.

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

(Order:=8; W
dsolve([(x72+1) *diff (y(x) ,x$2) +2*x*diff (y(x),x)=0,y(0) = 0, D(y)(0) = 1],y(x)Ltype='series',

J

N

1 1 1
y(z) =1 — §m3 + 5x5 - §x7 + 0 (z°)

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

‘ AsymptoticDSolveValue [{(x~2+1)*y'' [x]+2*x*y' [x]==0,{y[0]==0,y' [0]==1}},y[x], {* ,0,7}]
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1.25 problem 23

Internal problem ID [6574]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

Yy’ +sin(z)y=0

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

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

1 1 1 1
Y R L SR B L S
y(@) ( 6 *120° T 180° " s0a0” ) VO

Ly Lo, boa 8
+(m 5% T 1g0® +504z)D(y)(0)+O(a:)

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

-

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

~—

I N R z7 26 25 2B
_ T A A
y(z) = 02(504 T 12t x) * Cl( 5040 T 180 T 120 6 >
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1.26 problem 24

Internal problem ID [6575]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

yl/+y/ez_y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 69

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

1, 1 1 1 1
(1t tp_ s L oe LT
y(@) (+2$ 6° ~120° T 240° T sa0” ) Y0

1, 1, 1 1 1
+<x——x2—|——x3——x4—|— 5

1
I P ¢ Y 8
2" T T 24” T120” 720" T 5040” > D(y) (0) +0(=")

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 91

-

AsymptoticDSolveValuel[y'' [x]+Exp[x]*y' [x]-y[x]==0,y[x],{x,0,7}]

N

27 28 25 23 a? z’ 26 25 ozt 23 a?
A A ST | e T e T A
y(@) e (840+240 20 62" )“2(5040 720 120 2476 2 ”)
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1.27 problem 25 expansion at 0

Internal problem ID [6576]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 25 expansion at 0.

ODE order: 2.

ODE degree: 1.

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

cos(z)y"+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: 69

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

5, 55 5, 5 1 13
— 1 _Y..2 “.3 Y4 Y5 6 YT
y(@) ( 2% 5T tgT T 2% T16° ~336° ) YO

1, 25 1, 14 1 8
LR P4ty a5+ — 47| D
+ <:v R L Ly (y) (0) + O(=®)

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 91

‘ AsymptoticDSolveValue [Cos [x]*y'' [x]+y' [x]+5xy[x]==0,y[x],{x,0,7}]

1127 28 z* 223 x?
y“”)%(MWW‘T‘?”)
+01(_£:I:7+x_6_5_f’+5_1'4+5_x3_5_:132+1>
336 16 24 8 6 2
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1.28 problem 25 expansion at 1

Internal problem ID [6577]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 25 expansion at 1.

ODE order: 2.

ODE degree: 1.

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

cos(z)y"+y' +5y=0

With the expansion point for the power series method at x = 1.
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v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 860

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

2 6
| Bsec (1)* (cos (1)? + 5 cos 2(i) +3sin (1) - 3) (z — 1)*
+&maf02+@maf+ammqn—1?fnuy:mmuf-qomqn)@—1f
sec (1)° (cos (1)* + 55 cos (1)* + (15sin (1) — 20) cos (1)* + (75sin (1) — 105) cos (1) — 60sin (1) + 60
+%qnﬁ@m—mamuf+1mamaf+7&mﬂnz;ﬁ;amuyﬁﬁgénuy+&amaf+3%a

2 CcoS %_l sec 2.’1)— 3
+(x_1_sec<1><w—1>_5( (1) + 100 — 1) see (1)? (a — 1)

(1 _ bsec(1) (z — 12 B(sin (1) — 1)sec (1) (z — 1)

2 6

. 5(@ + (—2sin (1) + 2) cos (21) + ‘BSITH(U - g) sec (1)* (z —1)*
L see (1)* ((cos (1)* + 45 cos (1) — 12) sin (1) + 15 cos (1)* + 18 cos (1)* — 45 cos (1) + 12) (z — 1)°
120
sec (1)° (20" + (—4sin (1) +28) cos (1)° + (—27sin (1) + 6) cos (1)” + (48 sin (1) — 48) cos (1) — 1
144
sec (1)° ((cos (1)* + 375 cos (1)® + 600 cos (1)* — 1500 cos (1) + 360) sin (1) + 25 cos (1) + 544 cos (1
5040

+O(z®)
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 1808

LAsymptoticDSolveValue[Cos[x]*y"[x]+y'[x]+5*y[x]==0,y[x],{X,1,7}] J

Too large to display
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1.29 problem 26 (a)

Internal problem ID [6578]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 26 (a).

ODE order: 2.

ODE degree: 1.

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

Y —yr=1

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

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

2 5

1 1 1 1 x x
=1 ~ .3 - .6 4 P D bl il 8
y(z) ( + 6% + 150" ) y(0) + <w+ 157 + F02° (v) (0) + 5 +40 + O(z®)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56

‘ AsymptoticDSolveValue[y'' [x]-x*y[x]==1,y[x],{x,0,7}]

O PN (AR S D (A
y 40 "2 T2\ 504 T 12 180 " 6
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1.30 problem 26 (b)

Internal problem ID [6579]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 26 (b).

ODE order: 2.

ODE degree: 1.

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

y// _4y/1,_4y —e®

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 56

‘0rder:=8;

‘ dsolve (diff (y(x) ,x$2)-4*x*diff (y(x) ,x)-4*y(x)=exp(x),y(x),type='series',x=0);

4 4 16 64
— 2 4 6 25
y(x) (1+2x +2x" + 3x )y(0)+ (a:-l— 330 + — 15 + — 105 )D(y) (0)

2 z3 13z 1725  292° 40977 0(a*)

Tt et o T120 T 80 T 5040

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 94

.
LAsymptoticDSolveValue [y'"' [x]-4*x*y' [x]-4*y[x]==Exp[x],y[x],{x,0,7}]

| —

(2) = 409z7 N 2925 N 17z° N 13z* N 3 2
y 5040 © 80 © 120 ' 24 ' 6

2
5 3 2
64z 16x 4x T
= 42t 422241
+2<105+15 3 )+61(3 x-l—ac-i—)
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1.31 problem 27

Internal problem ID [6580]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

zy" +sin(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: 44

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

1 1 53
— 1—2= 2 4 YT 6
y(@) ( 2” T 18" T 10800° ) y(0)
14 1 5 19 8
+ <.’L‘ 6% T 60% ~ 5130° ) D(y) (0) + O(z®)

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

-

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

@) o1 a8 et e
y 2 15120 60 6 ! 10800 18 2
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1.32 problem 28

Internal problem ID [6581]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

Y +5yz +yvr =0

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

X Solution by Maple

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

No solution found

X Solution by Mathematica

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

LAsymptoticDSolveValue [y'' [x]+5*x*y' [x]+Sqrt [x]*y[x]==0,y[x],{x,0,7}] J

Not solved
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1.33 problem 29 (a)

Internal problem ID [6582]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 29 (a).

ODE order: 2.

ODE degree: 1.

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

y' +yz+y=0

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

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

1 1 1 1 1 1
y(z) = (1 ——x? 4 at - —zﬁ) y(0) + (:v — §x3 + 1—59:5 - ﬁﬂ) D(y) (0) + O(z®)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56

-

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

N

s LB 8 ozt 2
s N ST
y(x)—)cz( 105+15 3 -l-x)—i—cl( 48+ g 2 + )
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1.34 problem 30 (b)

Internal problem ID [6583]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SO-
LUTIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 30 (b).

ODE order: 2.

ODE degree: 1.

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

y" +cos(z)y=0

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

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

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

(Order:=8; W
dsolve([diff (y(x),x$2)+cos(x)*y(x)=0,y(0) = 1, D(y) (0) = 1],y(x),type='series

J

',x=0);

N

1 1 1 1 1 19
qagp_toa La 1 4 I 7 8
yz)=1+= 5% ~ 6% T 3% T 357 ~ 0%~ 50a0” + 0 (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 48

‘ AsymptoticDSolveValue [{y'' [x]+Cos [x]*y[x]==0,{y[0]==1,y' [0]==1}},y[x],{x,0, 7}3

A S S
5040 80 30 12 6 2

y(z) —
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problem 11 . . . . . . . L [l
problem 12 . . . . .. L 631
problem 13 . . . . . . . 651
problem 14 . . . . . .. e e 66!
problem 15 . . . . .. L 6]
problem 16 . . . . . ... 701
problem 17 . . . . . . e 71l
problem 18 . . . . . .. [73l
problem 19 . . . . .. L [74
problem 20 . . . ... 76l
problem 21 . . . . L 78]
problem 22 . . . . . .. e [79]
problem 23 . . . . .. L e 801
problem 24 . . . . .. e e e e 821
problem 25 . . ... L 831
problem 26 . . . . ... 34
problem 27 . . . . L e e e 851
problem 28 . . . ... 80
problem 29 . . . . L. 87
problem 30 . . . ... 88|
problem 31 . . . . . ... 90}
problem 32 . . . ... e OT]
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2.33 problem 33(b)
2.34 problem 36 (a)
2.35 problem 36(b)
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2.1 problem 1

Internal problem ID [6584]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

.’173y” + 4z2yl + 3y — 0

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

X Solution by Maple

~

p
‘Order:=8; ‘
‘dsolve(x‘3*diff(y(x),x$2)+4*x*2*diff(y(x),x)+3*y(x)=0,y(x),type='series',X=O)#

No solution found
v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 374

LAsymptoticDSolveValue [x~3*y' ' [x]+4*x~2*y"' [x]+3*y[x]==0,y[x],{x,0,7}] J
y(z)
cre” 2@‘? _9447234753831875i/313/2 | 3806522094375i/3x'1/2  14315125825ix9/2 + 8083075iz7/2  15015iv/3x5/2 4+ 3
1 4611686018427387904 4503599627370496 8796093022208+/3 4294967296+/3 8388608
_>

c ezf)f 9447234753831875i1/3z13/2 _ 3806522094375i/3x11/2 + 14315125825iz%/2 _ 8083075iz7/2 + 150156/32%/2 385
2 4611686018427387904 4503599627370496 8796093022208v/3  4294967296+/3 8388608

_|_
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2.2 problem 2

Internal problem ID [6585]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

z(z+3)°y" —y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 70

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

() =ciz| 1+ ix — £x2 + T z® — 12539 zt+ ﬂ:]ﬁ
Y -7 18 972 104976 18895680 5101833600

13183337 265861081 L0 (xg))

B 275499014400x + 19835929036800x
1 1 11 27 12 21
+co (ln (x) (—x+ —z? 34 T 4 539 & 8938 6

0% T 1627 ~8748” Toaa7ea” T 1700611207 T 45916502400°
13183337 . 5 , 167 , 13583
_ _
2amodo1120600° T O )) + < 108" " 26244” T 11337408"
13272 2114 7662
327279 . 6863 379766273 1 o (xs)))

1 5101833600° 3443737680007 | 24794911296000°
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v/ Solution by Mathematica
Time used: 0.77 (sec). Leaf size: 121

LAsymptoticDSolveValue [x* (x+3) "2+y ' ' [x]-y[x]==0,y[x],{x,0,7}] J
y(z)
x(893821x5 — 3385530z* + 13462200z — 577368002 + 283435200z + 5101833600) log(z)
@ 45916502400
n 247428495 — 74732085z + 184497750x* + 524880002 — 10628820000z2 + 3826375200002 + 6887
688747536000
13183337z 89382125 1253925 277z 1122 22
C2| — + - + - +t5 T
275499014400 = 5101833600 18895680 104976 972 18

43



2.3 problem 3

Internal problem ID [6586]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

(22— 9y +(z+3)y' +2y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 74

e B

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

',x=0);

@ (1= Loy Lo 289 0 304 19981
Y= \0 7 81% Te561° T 708588° T 230148457 | 7748409780
1732937 1, 13 , 131 , 596
1464449448420 )y(0)+ (x 547 T 2187"  236196°  1504323"
78469 13738871
2582803260 488149816140

) D(y) (0) + O ()
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v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 98

LAsymptoticDSolveValue [(x72-9)~2%y"' ' [x]+(x+3)*y' [x]+2xy[x]==0,y[x],{x,0,7}] J

y(@) e (1464449448420 T 7748409780 T 23914845 708588 T 6561 81 T 1

( 13738871z" 78469x° 5962° 131z* 132 22 )
Co +x

17329377 1949815 304z° 289z4 x3 x? )

488149816140 2582803260 1594323 236196 2187 54
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2.4 problem 4

Internal problem ID [6587]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

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

‘0rder:=8; ‘
\dsolve(diff(y(x),x$2)—1/x*diff(y(x),x)+1/(x-1)‘3*y(x)=0,y(x),tYPe='SerieS"X=P)?

1, 1, 49 , 423 . 15041 , 30511
e (1424 sgd g 5 g , QUoll 7 8
y(@) c”’( T8 T 5% T 1% T1a00” T ac0s0” t7sa00” +O &)

1 1 4 42
+ ¢ <ln (x) (—x2 - §x4 - gm5 — F?Zx(s - T(i)ﬂ +0 (x8)>

4 4 1 1
+ (—2—21’3 — —5954— 3—1'5 — ExG _ 313537 "+0 (x8)>)

327 T 257 T 1152”7 T 196000

46



v/ Solution by Mathematica
Time used: 0.373 (sec). Leaf size: 107

kAsymptoticDSolveValue [y'' [x]-1/x*y' [x]+1/(x-1) "3*y[x]==0,y[x],{x,0,7}]

J

(@) > ¢ (245z* + 19223 + 12022 + 960) 22 log(z)
Y ' 1920

n —25025x% — 16416z° — 2250z + 28800z — 1800002 + 28800
28800
(15941:28 423z 49z° b ot 2)
(6)

46080 + 1400 * 192 5 8

47
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2.5 problem 5

Internal problem ID [6588]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

(£ +4z)y" — 2y'z + 6y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 72

N

)
‘0rder:=8; ‘
’dsolve((X‘3+4*x)*diff(y(x),x$2)-2*x*diff(y(x),x)+6*y(x)=0,y(x),type='series',#=O);

11 1 1 5
_ l—Spdt —g24 g8 T 4
y(@) Clx( 2"t 22" T8 38" T 2304”
3 3, 1, 1, 1, 5
+( 2" 1" 16" " 32" Ta56” T 1536° 14336
1 67 43 43061
ol 5 1 4 5 6 7 8
2° 1% To6% T21% “30m” ~100a0”  1s063360” 1O )) “

5 6, 15 4 8
a1504° +s0176% TO ))

710 (xS)) In (z) ¢,

54
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v/ Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 121

kAsymptoticDSolveValue [(x~3+4*x) *y' ' [x]-2*x*y' [x]+6*y[x]==0,y[x],{x,0,7}]

J

(2) > z(5z° + 62* — 48z® — 962 + 1152z — 2304) log(z)
y 1 1536
_+-—229x6—-790x54-2240x44-11840x3—-76800m24-61440x—k30720

30720

5z7 528 ¥ xt 2 x?
+ e S e A T

21504 2304 384 48 24 2

49

)



2.6 problem 6

Internal problem ID [6589]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2*(z —5)%y" +4y'z + (2® — 25) y = 0

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

90



v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 2223

‘0rder:=8; ‘

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

I — T
—3125 + 125/2941 15625 (—25 + /2941) (—50 + 1/2941)

152910842941 _ 906742764

n (C e (1 —1166 — 4v/2041 9 879+/2941 — 79709 )
1

+ 1953125 1953125 1,'3
(—25 + v/2941) (—50 + v/2941) (—75 + /2941)

1 22006496811/2941 — 122814219551 ”
244140625 (—25 + v/2941) (—50 + v/2941) (—75 4+ +/2941) (—100 + /2941)

181292058002304v/2941 _ 10008934775328384
+ 152587890625 152587890625

—25 4 v/2941) (—50 + v/2941) (=75 + +/2941) (—100 + v/2941) (—125 4 v/2941

2501871693105765124/2941 _ 13371141904684696752
+ 19073486328125 19073486328125

—25 4+ v/2941) (=50 + v/2941) (=75 + +/2941) (—100 + +/2941) (—125 + +/2941) (—150 + /2941
96 3818201455966566324041/2941 — 20689947387639

~ 16689300537109375 (—25 + 1/2941) (—50 + v/2941) (—75 + v/2041) (—100 + v/2941) (125 + /2
/5047 79112941 | 717381
+0 (xS) + Cz.’L'\/é%ﬁ 1+ 1166 — 4v/2941 z+ 15625 | 15625 72
1254/2941 + 3125 (v/2941 + 25) (50 + v/2941)

152910842941 + 906742764
+ 1953125 1953125 3

V2041 + 25) (50 + v/2941) (V2941 + 75)

26407796172+/2941 + 1473770634612
244140625 244140625

- (v/2941 + 25) (50 + v/2941) (1/2941 + 75) (100 + /2941)

181292058002304+v/2941 + 10008934775328384

N

.’L'4

+ 152587890625 152587890625 .175
(V2941 + 25) (50 + +/2941) (+/2941 + 75) (100 + +/2941) (125 + +/2941)
48 52122326939703441/2941 + 278565456347597849
~ 19073486328125 (1/2941 + 25) (50 + v/2941) (v/2941 + 75) (100 + +/2941) (125 + +/2941) (150 + »
96 3818201455966566324041/2941 + 2068994738763901566

~ 16689300537109375 (/2941 + 25) (50 + /2041) (v/2941 + 75) (100 + /2941) (125 + 1/2941) (150

+O(x8)>>

51



v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22488

LAsymptoticDSolveValue [x"2% (x-5) "2%y ' ' [x]+4*xxy' [x]+(x72-25) *y [x]==0,y[x],{x, 0} 7}]

Too large to display

92



2.7 problem 7

Internal problem ID [6590]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

(P+z2-6)y"+(=z+3)y +(z—2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 74

(0rder:=8; 1
’dsolve((x‘2+x—6)*diff(y(x),x$2)+(x+3)*diff(y(x),x)+(x-2)*y(x)=0,y(x),type='se#ies',x=0);

1 1 17 7 139 5377
(122 2 8 4_ 5_ 6 _ 7\ (0
y(@) ( 6% ~108° ~2592° ~2160°  116600° ~ grorre0” ) V¥

1 1 23 13 619 689
+ <x+—m2—|——x3+— 4 64 x7) D(y) (0)+0O(z®)

5
27 7367 T4 T1240” V155520 T 208240
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 98

LAsymptoticDSolveValue [(x"2+x-6) *y' ' [x]+(x+3)*y' [x]+(x-2)*y[x]==0,y[x],{x,0, 7]’}]

y(@) = a (_9797760 T 116640 2160 2592 108 6 T ©

(689x7 619z 1325  232* 23 22 >
+Cz

5377x" 13925 Tx® 17z* 2 22 )

408240 + 155520 + 1440 + 864 * 36 + 4 T

54



2.8 problem 8

Internal problem ID [6591]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

x(m2 + 1)2y" +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: 70

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

@ —ew(1-Loq Lozy Bgo 167 4 7908 ;23599 1860281 ,
e =a 2127 T144” T 2880" T 86400° T 518400° T 29030400

1. 1 23 167 7993

8 T B 4 5 25
+0 (o )) + e (ln (z) ( —TH 5% — 5%~ 78" 5e5® + 35002
23599 . )

~ 5isa00” T O ))

1 21 1
+< 3, 19 5 8 , 21907 ; 787 5987977+O(x)>)

1- 35"+ 36% + 7738% ~ 86400° T 81000° T 36288000

%)



v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 121

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

(79932 + 5010z* — 138002% — 720022 + 43200z — 86400) log(z)
y(z) =

86400
—107303z% — 40375525 + 2707502 + 79200023 — 162000022 + 1296000z + 1296000
+
1296000
. 2359927 799325 167x5_+_23m4_+_gf __ff_+:r
2\ 518400 86400 2880 ' 144 ' 12 2
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2.9 problem 9

Internal problem ID [6592]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

23 (22— 25) (x - 2)°y" + 32(z — 2)y' + Ty(5+2) =0

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

X Solution by Maple

‘Order:=8; ‘
‘dsolve(x“3*(x”2-25)*(x-2)“2*diff(y(x),x$2)+3*x*(x—2)*diff(y(x),x)+7*(x+5)*y(x}=0,y(x),type='

No solution found

57



v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 127

LAsymptoticDSolveValue [x~3%(x72-25) * (x-2) “2*y "' ' [x]+3*x* (x-2) *y' [x]+7*(x+5) *y [X}] ==0,y[x],{x,0,

y(z) = ¢ (_ 8443721376476278698619699192242145x"
24679069470425088
256276439033972389997207276999z°  1337698720169782190618881x°
228509902503936 B 352638738432
42840301537653264505x* _ 3447293623099552° n 35902487952 50309z
3265173504 7558272 23328 108
1) 5
cles /z<27670480145177700385838149741665715823829792301907 L 31041725168697182475830769685531080609012° __ 37907108C
+ 1 4118764073681250000000000000000000000000 4358480501250000000000000000000000 5380
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2.10 problem 10

Internal problem ID [6593]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

(x3—2x2+3x)2y"+z(x—3)2y'—(1+x)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: 55

e B

Order:=8;
‘dsolve((x‘3-2*x‘2+3*x)‘2*diff(y(x),x$2)+x*(x—3)“2*diff(y(x),x)-(x+1)*y(x)=0,ykx),type='serie

y(x)
2
- (1 415 g4 149 02 2701 o3 236933 .4 67092967 .5 30839263691 .6 14846109458423 .7 | (

3240 192456 121247280 92754169200 — 50087251368000"1" ~ 72576427232232000
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 118

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

14846109458423x7 _ 308392636916 B 67092967 x° n 236933z
72576427232232000 50087251368000 92754169200 = 121247280
27013 14922 z 1)

y(z) - f(—

192456 T 3240 T 45

co [ — 291706689827 _ 70024699s° | 7435523z° | 106583zt | 15012 _ 5o | 13r | |
2\ T 2604972321315 43525017900 ' 3224075400 ' 5511240 30618 162 9

\3/5
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2.11 problem 11

Internal problem ID [6594]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(-1 +5y(L+2)+ (2> —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: 69

N

(0rder:=8; ‘
’dsolve((x‘2-1)*diff(y(x),x$2)+5*(x+1)*diff(y(x),x)+(x‘2-x)*y(x)=0,y(x),type='#eries',x=0);

1, 1, 3 . 17, 199
(it 2 s e 197
y(@) ( 6 "8 "10° " a5° " 336° ) Y0

(o2 B2y ngs g B4, 1661 5 4967 o 14881 ,
2 3 120 240 504

) D(y) (0) + O(ms)
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v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 89

LAsymptoticDSolveValue [(x"2-1)*y' "' [x]+56* (x+1)*y' [x]+(x"2-x)*y [x]==0,y[x],{x,0 ,T}]

336 45 10 8 6
1488107 | 4967a°  1661a° 260’ , Ba®
“\ 504 240 120 3 2

19927 1728 325 z* 28
yr) v ol - — - — - - = +1

62



2.12 problem 12

Internal problem ID [6595]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2y’ +(z+3)y + Tyz® =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 68

N

p
‘Order:=8; ‘
‘dsolve(x*diff(y(x)’x$2)+(x+3)*diff(y(x),x)+7*x“2*y(x)=0,y(x),type=-series-,x=¢);

7 7 1 11 197
— 1— — 3 4~ 5 o R Y 0 8
y(@) cl( 5% t120% " 150° T 160° " 1120° T O )
c(In(z) (22% — Bz’ + &2° — 227+ O (2?)) + (-2 + 4z — 32® + 4a® — 4ot + S7To5 — 3828946 4 T8

xr2

+
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v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 96

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

J

(@) = ¢ 113:6_x_5+7x4 7x3+1

y 2\160 ~ 150 " 120 15

. (5539:c6 — 1043225 + 14400z* — 144002 + 1440022 — 14400z + 7200
1

720022

I R
150 (7z* — 562° + 120) log(x))
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2.13 problem 13

Internal problem ID [6596]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

5
2y + (§x+x2) y — % =0

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

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

y(z)

_ 02x§ (1 - %m + %wz - ﬁxg + Flzlsx4 - ﬁxs) + 75;409”6 - 69310003”7 +0 (338)) +c(1-32+0(z%)

T

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 72

e B

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

7

tiois 195 T35 7!

y(z) - f(— z

4 % a2 zt » 2 oz +cz(l—3av)
693000 75240 9120
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2.14 problem 14

Internal problem ID [6597]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2y’ +y + 10y =0

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

‘Order:=8; ‘
Ldsolve(x*diff(y(x),x$2)+diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0); J

2 2 12 2 12
y(z) = (In(x) ez +c1) (1 — 10z + 2522 — ﬂx?’ + Q 4_ —5$5 + @xﬁ _ ﬁﬁ

9 367 18 3247 T 7938
+0 (zs))
9750 . 15625 , 3425 . 6125 . 75625
20z — 522 3 4 5 6 7 8
+( 0z = T50" 4+ = 16 T 108 %~ 6as ® Tamom® TO@) ) e
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 147

LAsymptoticDSolveValue [xxy'' [x]+y' [x]+10*y[x]==0,y[x],{x,0,7}]

312527  625z° 12545 625z% 25023 ,
% R R —_ R
y(z) = < 7938 + 394 13 + 26 9 + 25z 10z + 1)
(7562507 61250°  34250° 156250 . 27505
2\ "37044 648 108 216 27 T

_3125537 n 62515 _ 125z° n 625z* 2503
7938 324 18 36

+252% — 10z + 1) log(x) + 20x)
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2.15 problem 15

Internal problem ID [6598]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

2zy"’ —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: 52

‘Order:=8; ‘
Lds01ve(2*x*diff(y(x),X$2)‘diff(Y(X)sX)+2*y(X)=0’y(X)’tYPe='Series',X=0); J
3 2 2 4 2 1 4
_ i1-2 4,2 % 3 4 5 = 6
y(z) = crz ( 5° 735" “oa5” T 103957 675675 | 30405375

8 7 8
3618230625° T O * ))
4, 2 4 4
+cz(1—|—2x—2x2—|——z3——w4+ 5

_ 6 7 8
0" "% Tt T ams® tsoraazs® O ))
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v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 109

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

87 428 4° 2zt 423 )
y(@) = e (3274425 T uom2s TisTs a5 T g A T 1)
te <_ 8z7 N A N 22 42° N 2z° 2z N 1) 2
3618239625 ' 30405375 675675 ' 10305 945 ' 35 5

69



2.16 problem 16

Internal problem ID [6599]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

2zy” + 5y +yx =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

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

y(z)

(1 — 522+ g5r* — e’ + 0 (28) 22 + o1 (1 — 322 + 2t — 5552° + O (2%))

Njw Njw

X

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

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

:l:e $4 $2
(z) = x0 +x4 a:2+1 +C2(_2160+E_?+1>
YW&) = G\ Trsaa0 T 616 14 22
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2.17 problem 17

Internal problem ID [6600]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

4zy" ?i/ =0
Y +2+y—

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

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

N J

7
=zt (1— =2+ 22— -
y(z) = ( 15”7 345" T 32085" ' 1251315°  294050025° | 48519739125

8 7 8 2 2 4 3 2 4
- 0 1 -2+ 2g?— — Py
s1307204054125° T O )> * CQ( 9T T 19" Tt

4 5 4 6 8 7 8
T803375° T+ 93mes125° ~ Tesrosorerst TO (@)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111

LAsymptoticDSolveValue [4xxxy' ' [x]+1/2%y"' [x]+y[x]==0,y[x],{x,0,7}]

(@) = o - 8z" N 42 4P N 20 4a° N 2z° o + 1
v >\ 79879597875 ' 232885125 1893375 @ 11475 459 9
7/8 8z" 428 4z° 2z* 42®
+az - + - + -
21397204954125 = 48519739125 294059025 = 1251315 32085

2x2  2r
+2 2
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2.18 problem 18

Internal problem ID [6601]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

2.'L'2y” _ y/x+y(x2 + 1) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 37

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

1 1 1
_ 122y Lt a1 .6 8
y(x) cl\/g_v< 6% + 168° ~ Ti0gs” + 0 (z%)

1 1 1
1—— 2 o S 8
+C?‘”< 10% * 360 " 2s0s0” T O )

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 62

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

N J

6 4 2 6 4 .’L‘Z

xr xr T T T
- z T _ T
y(x)%clx( 28080 ' 360 10 T )”2‘/5( 11088 " 168 6 )
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2.19 problem 19

Internal problem ID [6602]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

3zy" + (-2 +2)y' —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 52

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

! x
29160

1

Z L 7
524830

11022480~
1 6
209440"

ol

1 1 1 1
y(z) = 1z (1+—x+—a:2+—a:3+ ‘e

37 718" T 162" T 104"
1 1 1 1 1
8 Il tp —g2 23, * o4
+0(z )) +02( +2z+10x +80a: +880x +12320x

1 7 8
+4m%mz+0@>)

5+
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113

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

11022480 = 524880 = 29160 1944 162 18 3

x’ 28 xd 2t 2 2
+o + + I T |

7 6 5 4 3 2
y(x)—ml%:( e et +x—+$—+£+1)

4188800 = 209440 12320 880 &80 10 2
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2.20 problem 20

Internal problem ID [6603]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

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

=

y(z) = e 2" T 20" T 160" T 7040° T 292800" T 16755200"

e 1+ 27+ = i o
+ 3a5728000° T O )) + e ( T3 56" Tre0” T 20120”
81 . 8L 5, 243

7 8
2320600° T ss524800° T 1363zs1ea0n” O ))

2 1 1
(l+§x+gx2+iw3+—7x4 81 s 8 6

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

LAsymptoticDSolveValue [x~2xy' ' [x]-(x-2/9) *y[x]==0,y[x],{x,0,7}]

2345728000 = 16755200 = 492800 + 7040 160 20 2
+c x2/3< 243" 81z 81z° 27z 9x3  9r? 3z )
1

24 7 1 6 1 5 4 3 2
y(x)—)@%( 3z 4 81x N 81z 27x Oz Oz 3z )

13632819200 © 88524800 T 2320600 T 20120 T 560 T 56 T 4 T ©

7



2.21 problem 21

Internal problem ID [6604]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

2zy" — 22+ 3)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

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

32 80

4 4 64
O+—m+—ﬁ+——ﬁ+

N 64 , 1024
45045

3281857 | 43648605

N

_ 4 5
y(z) = arz 7T 21" T 503% To000” T +

1 1 1 ) 7 1 11
8 latgp T2 23 92 a 0 5 1 6 11 7 8
+0( )>+C2( 37767 6% 7% “360° aa0” 1s120° TO @)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113

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

y 2\715120 240 360 72 6 6 ' 3

. 102427 N 64z N 64x° N 80z* N 3213 N % N 4z 1) 252
! 43648605 = 328185 = 45045 9009 693 21 7
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2.22 problem 22

Internal problem ID [6605]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

4
oy +y'z + <x2 — 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: 39

‘0rder:=8; ‘
‘dsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—4/9)*y(x)=0,y(x),type='series',#=O);

y(z)

4
C2X3 (1 - %xz + 12%30234 - 563201:6 + 0 (xs)) + Cl(l - %xz + %39# - 359841'6 +0 (xS))
2
3

X

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 66

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

— 59 1 72/3

(EG 11:4 (l}2
0 9xt _a® +c2(—@+%ﬁ—%+1)
56320 1280 20

y(x) — clac2/3(
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2.23 problem 23

Internal problem ID [6606]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

92%y" +9z%) +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: 55

‘Order:=8; ‘
Ldsolve(Q*x“2*diff(y(x),x$2)+9*x“2*diff(y(x),x)+2*y(x)=0,y(x),type='series',Xf?);

01 1, 7 7 13 13 247
b (11— g g2 g3y L4 5 6 7 8
y(@) Cl“”( 2* 5% " 120% T528% " 5280° T 33660° 4712200 1O %)
e (1 ST T 002" " 6240”

* 711360° ~ 497952

10 (ws))

27 T 28" T 917
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 118

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

J

3 —_— —_— —_—— — —_— — —
y(@) = C“/”_”( 4712400 T 33660 “ 5280 T528 120 T 5 2 1

_'_cmz/g( 1727 18726 11z  11z* 2* 522 =
) _

247x7 1326 1325 7zt 72 2 2z )

497052 T 711360 6240 T 1092 21 T 28 2 7!

81

)



2.24 problem 24

Internal problem ID [6607]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

22%y" +3y'z + (2z — 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: 55

‘0rder:=8; ‘
dsolve (2+x~2*diff (y(x) ,x$2) +3*x*diff (y(x) ,x)+(2*x-1) *y(x)=0,y(x) ,type="'series',x=0);
y(z)
3 2 2 .2 4 .3 2 4 4 5 4 6 8 7 8 ,
_ G2 (1 — 5T+ 52" — 55T + 103057 — smes® T soa0sas Y — serszsee® T O (T )) t+a (1 + 21 — 2

T

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 112

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

y(@) = C“/E(_ 3618230625 T 30405375 675675 | 10395 945 T 85 5 11

8z7 4«8 4z5  2z* 4z% 2
C2 <3274425 o525 T a5 — 45 T g — 207 +2z+1

8z’ 415 425 2zt 43 222 2 )

T
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2.25 problem 25

Internal problem ID [6608]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

zy’' +2y —yr=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 36

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

c2(1+ 32% + 52t + 5525 4+ 0 (28))
T

1 1 1
— 1 T2 - 4 - .6 8
y(z) cl( + o8+ n? Fep et +0 (2°) ) +

v Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 56

‘ AsymptoticDSolveValue [x*y'' [x]+2xy' [x]-x*y[x]==0,y[x],{x,0,7}]

@oa( ST i ) (2 2
y 7024275 2\5040 T 120 " 6
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2.26 problem 26

Internal problem ID [6609]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

1
2’y +y'z + (_4_1 + x2) 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: 39

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

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

y(z) = 7

v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 76

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

p11/2 272 3/2 1 p13/2  29/2  5/2
+eo| —
5040 = 120 6

y(x)_)cl<_72o+24_2+ﬁ +t 120~ +\/5>
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2.27 problem 27

Internal problem ID [6610)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

2y —yz+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: 46

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

y(z) =In(z) (—z+ O (z*)) e + c1z(1+ O (2°))

1 1 1 1 1 1
+<1—|—x——x2——x3 4 z° 6

= _ _ _ 7 8
¥ "% T m® 1m0 " 3600°  30ea0” TO )> “

v/ Solution by Mathematica

Time used: 0.085 (sec). Leaf size: 51

‘ AsymptoticDSolveValue [x*y'' [x]-x*y' [x]+y[x]==0,y[x],{x,0,7}] ‘

—22% — 1525 — 1002* — 60023 — 3600x2 + 14400z + 7200
y(x) = =200 —zlog(z) | + cox
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2.28 problem 28

Internal problem ID [6611]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

3y

y//+__2y=0
Xz

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

Time used: 0.015 (sec). Leaf size: 52

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

y(x)
a(l+ 322+ 5ot + 5525+ 0 (28)) 22 + o (In (z) ((—2) 2® — 22t — L2 + O (2%)) + (-2 + 32 + |
v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 74
LAsymptoticDSolveValue [y' ' [x]+3/x*y' [x]-2%y[x]==0,y[x],{x,0,7}] J

28 xt  z?
r ¥
y(x)—>62<1152+48+ 1 + >

1
+c (— (z* + 122% + 48) log(z)

B 528 + 452* + 7222 — 144
48

14412
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2.29 problem 29

Internal problem ID [6612]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

zy'+(1-z)y —y=0

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

Time used: 0.016 (sec). Leaf size: 71

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

_ 1, 14 1, 1 5 1 g I 8
V(o) = (n @) s be) (Lot a1+ ot o oo+ ca” +0 (6

2 6 24
11 2 1 4 121
+ <—m—§m2——m3 5 4 37 5 9 6 x7+0(m8)) c

27 736" T 288" T 7200° T 14400° T 235200

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 149

 AsymptoticDSolveValue [xxy' ' [x]+(1-x)*y' [x]-y[x]1==0,y[x],{x,0,7}]

x’ 2  x® xt 2 x? ) ( 12127 4928 1374
+(32 —

e T Y s M i 1 — —
y(@) _"31<5040+720Jr 20Tt T2 T 235200 14400 7200

_251"4_11273_3_2724_ _.’137 +w_6+w_5+x—4+x—3+x—2+$+1 lo (m)—SL’
5040 720 120 24 6 2 8
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2.30 problem 30

Internal problem ID [6613]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

zy'+y +y=0

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

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

1 1 1 1
= (1 1-— St a2t -
y(z) = (In(z) 2 + c1) ( T 736" T 6" T 14400” T 518400”

1, . 3, 11, 25 , 137
- - o0 — = it B
25401600° + O )) + ( T T 18" T 3a56° T 432000”

9 121 .
s134000° * s9a70a000° T O )) “

1 6

+
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 153

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

.’)37 1.6 1.5 .'134 .’E3 .272 .
yl@) = e (_25401600 T 518400 ~ 14400 T576 36 4 7 )
N 12127 4975 N 13725  25x* N 112®  3z?
c —_— —_— —_—
2\ 592704000 ~ 5184000 ' 432000 3456 ' 108 4
.’L'7 $6 m5 1'4 1'3 1.2
- - 2 T a1l 2
* ( 25401600 ' 518400 14400 576 36 4 ) og(e) + x)
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2.31 problem 31

Internal problem ID [6614]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

zy"+(z—6)y —3y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 46

‘Order:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(x—6)*diff(y(x),x)—3*y(x)=0,y(x),type='series',x=0);

1 5 1 7 7
y(w):clx7(1——x+—x2——x3+— 4 "+

t T 7 6 1 7
2 36 36 1584 11880

102960° ~ 144144”

+0 (xs)) + (3628800 — 1814400z + 3628802 — 30240z> + 3627 + O (z°))

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 77

-

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

~—

O PO A S S DI (O e C A A
y N\"120710 2 2\ 102060 ~ 11880 ' 1584 36 ' 36 2
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2.32 problem 32

Internal problem ID [6615]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

z(z—1)y" +3y —2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 50

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

y(z) = e1z* (1 + 2z + 32® 4 42 + 5z* + 62° + 72° + 827 4 O (2°))
+ ca(—144 — 967 — 482” + 48z" + 962° + 1442° + 1922" + O (2°))

v/ Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 77

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

2 5 4 2 2
y(z) = c1 (—xﬁ—%—%+%+§+l) + 02 (72" + 627 + 52° + 42" + 32° + 22° + 2*)
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2.33 problem 33(b)

Internal problem ID [6616]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 33(b).

ODE order: 2.

ODE degree: 1.

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

2/
y”+7y+/\y=0

With the expansion point for the power series method at ¢ = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 56

e B

Order:=8;
‘dsolve(diff(y(t),t$2)+2/t*diff(y(t),t)+1ambda*y(t)=0,y(t),type='series',t=0);

1 1 1
_ 1— Z)\¢2 244 346 8
y(t) cl( AL+ TNt = s N+ 0 (t ))

N e (1 — X8 + A% — %8 + O (¢8))
t

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 70

‘ AsymptoticDSolveValuel[y'' [t]+2/t*y' [t]+\[Lambdal*y[t]==0,y[t],{t,0,7}] ‘

1 A3 o 1 . _)\3t6 +)\2t4 A2 .
>\ 5040 ' 120 6

y(t)—>01< 720)\t+24 2+t
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2.34 problem 36 (a)

Internal problem ID [6617]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 36 (a).

ODE order: 2.

ODE degree: 1.

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

w3y”+y=0

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

X Solution by Maple

e B

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

No solution found
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v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 294

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

_ 11100458801337530625iz'? | 1327867167401775iz"/”
4611686018427387904 4503599627370496
| 468131288625iz%2 | 66891825iz™/%  72765iz>?  105iz"/

8796093022208 + 4294967296 8388608 + 8192
1149690375852815671875x" _ 2323767542953106252°  334245740078252°

147573952589676412928 288230376151711744 + 281474976710656
14783093325z*  2837835z% 4725z 15z _ 3iv/z

549755813888 * 268435456 524288 + 512 16
n 1) 2 g (11100458801337530625iw13/ 2 1327867 1674017755/ 468131288625ix%/% 668

+cevEx + ——
4611686018427387904 4503599627370496 8796093022208 42

y(x) — cle_%xe’/‘*(
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2.35 problem 36(b)

Internal problem ID [6618]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.3 SOLUTIONS
ABOUT SINGULAR POINTS. EXERCISES 6.3. Page 255

Problem number: 36(b).

ODE order: 2.

ODE degree: 1.

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

'+ @Bz -1)y +y=0

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

X Solution by Maple

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

No solution found
v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 53

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

026—1/$

y(z) = ¢1(5040z" 4 720° + 1202° + 242" + 62° + 22° + x4+ 1) + .
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3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24

CHAPTER 6 SERIES SOLUTIONS OF
LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267
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problem 3 . . . ...
problem 4 . . . .. L
problem 5 . . . . ... e
problem 6 . . . . ... e e
problem 7 . . . . ...
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problem 10 . . . . . . . ... e
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problem 15 . . . . ..o
problem 16 . . . . . . ..
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problem 18 . . . . . . L
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problem 22(a) . . . . ...
problem 22 (b) . . . .. ...
problem 23 . . . ... L
problem 24 . . . . L
problem 25 . . ... L L
problem 26 . . . . . ... e
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3.1 problem 1

Internal problem ID [6619]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + (x2 — 5) y=0

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

‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(x“2—1/9)*y(x)=0,y(x), singsol=all)

y(z) = ¢, BesselJ (%, x) + c2 BesselY (%, x)

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 22

-

LDSolve [x~2*y' ' [x]+x*y' [x]+(x"2-1/9) *y [x]==0,y[x],x,IncludeSingularSolutions -j? True]

1 1
y(z) — ¢, BesselJ (g, x) + co BesselY (5, :r>
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3.2 problem 2

Internal problem ID [6620]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessel]

ny//_l_ylx_l_y(xQ _ 1) — 0

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

‘ dsolve(x~2*diff (y(x),x$2) +x*diff (y(x) ,x)+(x"2-1)*y(x)=0,y(x), singsol=all) ‘

y(z) = c1 BesselJ (1, z) + co BesselY (1, z)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 18

-

.
DSolve [x~2*y'' [x]+x*y' [x]+(x72-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(x) — c1 BesselJ(1, z) + c; BesselY(1, z)
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3.3 problem 3

Internal problem ID [6621]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

4z%y" + dy'z + (42> — 25)y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 45

( N
Ldsolve(4*x“2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x“2-25)*y(x)=0,y(x), singsolf%ll)

y 2 . —a 2 .
c1e”(z* + 3ix — 3 coe " (—x* + 3ix + 3
y(r) = ( 5 ) + ( 5 )
X2 xTr2

v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 59

e

LDSolve [4#x~2%y' ' [x]+4*x*y' [x]+(4*x~2-25)*y[x]==0,y[x],x, IncludeSingularSolutiﬁ;ms -> True]

y(z) = — \/;((—027: + 3c1z + 3¢2) cos:;:v/)Q—l— (c1(x* — 3) + 3coz) sin(z))
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3.4 problem 4

Internal problem ID [6622]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

162°y" + 16y'z + (162> — 1)y =0

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

-

N
Ldsolve(lG*x“2*diff(y(x),x$2)+16*x*diff(y(x),x)+(16*x“2-1)*y(x)=0,y(x), singsq}=all)

1 1
y(x) = c; BesselJ (é_l’ x) + ¢ BesselY (Z’ w)

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 22

LDSOlve [16%x~2xy' ' [x]+16*x*y' [x]+(16*xx~2-1)*y[x]==0,y[x],x, IncludeSingularSolu*:ions -> True]

1 1
y(x) — ¢, Bessel] (Z_l’ x) + ¢y BesselY (Z’ x)
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3.5 problem 5

Internal problem ID [6623]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy' +vy +yr =0

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

‘ dsolve (x*diff (y(x) ,x$2)+diff (y(x) ,x)+x*y(x)=0,y(x), singsol=all) J

y(z) = c1 BesselJ (0, z) + co BesselY (0, z)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

( hY

DSolve [x*y'' [x]+y' [x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — c1 BesselJ(0, z) + ¢, Bessel Y (0, )
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3.6 problem 6

Internal problem ID [6624]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessel]

4
xy”—|—y’—|—(x—;)y=0

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

( hY

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

N J

y(z) = c1 BesselJ (2, z) + c; BesselY (2, z)

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18

LDSolve [D[x*xy' [x] ,x]+(x-4/x) *y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — c1 BesselJ(2, z) + ¢, BesselY (2, )
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3.7 problem 7

Internal problem ID [6625]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

2y +yz+ (922 —4)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

e B

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(9*x"2-4) *y(x)=0,y(x), singsol=all) J

y(x) = c1 BesselJ (2, 3z) + ¢, BesselY (2, 3x)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 22

‘ DSolve [x~2xy' ' [x]+x*y' [x]+(9*x~2-4)*y[x]==0,y[x] ,x,IncludeSingularSolutions —# True]

y(z) — c¢1 BesselJ(2, 3z) + ¢, BesselY(2, 3z)
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3.8 problem 8

Internal problem ID [6626]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

1
o2y + T+ (36x2 — Zl) y=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(36*x‘2—1/4)*y(x)=0,y(x), singsol=a1#)

__c¢sin(6z) | cycos (6x)

y(CL') - \/5 \/E

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 39

‘ DSolve [x~2*y'' [x]+x*y' [x]+(36%x~2-1/4)*y[x]==0,y[x],x, IncludeSingularSolution# -> Truel

e %% (12¢; — icoe!?®)

y(z) — 12z

104



3.9 problem 9

Internal problem ID [6627]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

4
o2y + T+ (25x2 — §> y=0

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

‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(25*x‘2—4/9)*y(x)=0,y(x), singsol=a1#)

y(x) = c1 BesselJ (;, 5x> + c2 BesselY (;, Sx)

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 26

-

LDSolve [x~2*y' ' [x]+x*y' [x]+(256*x~2-4/9) *y [x]==0,y[x],x, IncludeSingularSolutionjs -> True]

2 2
y(x) — c; Bessel] (5, 5x) + co BesselY (5, 5x)
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3.10 problem 10

Internal problem ID [6628]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2y +yz+ (22 —64)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

e B

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(2*x"2-64) *y(x)=0,y(x), singsol=a11)J

y(x) = c1 BesselJ (8, \/59:) + co BesselY (8, \/59:)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 30

-

N

.
DSolve [x~2*y'' [x]+x*y' [x]+(2*x~2-64)*y[x]==0,y[x],x,IncludeSingularSolutions +> Truel

y(x) — ¢, BesselJ (8, \/§x> + co BesselY (8, \/§x>
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3.11 problem 13

Internal problem ID [6629]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

2y’ +2y +4y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

‘ dsolve (x*diff (y(x) ,x$2)+2*diff (y(x) ,x)+4*y(x)=0,y(x), singsol=all) J

c1 BesselJ (1,44/7) ¢ BesselY (1,4/7)
y(z) = Nz +
z VI
v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 42

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

() = c1 BesselJ (1,44/7) — 2icy BesselY (1,44/7)
y(x N
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3.12 problem 14

Internal problem ID [6630]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +3y +yz =0

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

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

Bessel] (1, BesselY (1,
y(x):cl esselJ ( x)+02 esselY (1,z)

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

T T

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

c1 BesselJ(1, z) + co BesselY(1, z)
x

y(z) —

108



3.13 problem 15

Internal problem ID [6631]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y —y +yr=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 17

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

y(z) = c1z BesselJ (1, z) + cox BesselY (1, z)

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

( hY

DSolve [x*y'' [x]-y' [x]+x*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — z(c; BesselJ(1, z) + ¢ BesselY(1, x))
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3.14 problem 16

Internal problem ID [6632]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy’ — 5y +yr=0

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

‘dsolve(x*diff(y(x),x$2)—5*diff(y(x),x)+x*y(x)=0,y(x), singsol=all)

y(x) = c12° BesselJ (3, 7) + cox° BesselY (3, z)

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

e

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

y(x) — 73(c; BesselJ(3, x) + ¢, BesselY (3, 7))
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3.15 problem 17

Internal problem ID [6633]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

2y + (x> —2)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

-

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

| —

c1(cos (z) z — sin (x)) L e (cos (z) + sin (z) x)

y(z) = - .

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 21

e

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

~—

y(z) — z(crji(z) — ey ())
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3.16 problem 18

Internal problem ID [6634]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

4z%y" + (162° +1)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

-

Ldsolve(4*x“2*diff(y(x),x$2)+(16*x“2+1)*y(x)=0,y(x), singsol=all)

| —

y(z) = c1v/z BesselJ (0,2z) + ca/z BesselY (0, 2z)

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

LDSolve [4%x~2%y"' ' [x]+(16%x~2+1)*y[x]==0,y[x],x, IncludeSingularSolutions -> True]

y(z) — v/z(cy BesselJ(0, 2z) + c, BesselY (0, 2z))
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3.17 problem 19

Internal problem ID [6635]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

zy' +3y +yx* =0

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

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

. 22 22
C1 S1n <7> Co COS <7>
2

+
T 2

y(z) =

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 43

LDSolve [x*xy'' [x]+3*y' [x]+x"3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

_iz? . a2
e 2 (201 — 1c9e™® )

212

y(z) —
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3.18 problem 20

Internal problem ID [6636]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

9z%y" 4+ 9y'z + (2° — 36) y =0

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

( N
Ldsolve(Q*x“2*diff(y(x),x$2)+9*x*diff(y(x),x)+(x“6-36)*y(x)=0,y(x), singsol=a;})

11,‘3

() = c¢; BesselJ 2z + c2 BesselY 2 2
y(z) = ¢1 Be 39 C2 elY | 3,7

v/ Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 43

LDSolve [9*xx~2xy' ' [x]+9*x*y' [x]+(x"6-36) *y [x]==0,y[x],x, IncludeSingularSolution%s -> True]

3 3

4 2 x 5 2 x
y(z) — 3c1 Gamma (5) BesselJ (—5, 3) + ¢, Gamma (§> BesselJ (5’ 3)
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3.19 problem 22(a)

Internal problem ID [6637]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 22(a).

ODE order: 2.

ODE degree: 1.

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

y”—ym2 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

‘dsolve(diff (y(x),x$2)-x"2+y(x)=0,y(x), singsol=all)

2

1z 1 z?
y(z) = c11/z Bessell YO + cov/7 BesselK Ty

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 37

e

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

~—

y(x) — ¢ ParabolicCylinderD (—%, z\/ﬁx) + ¢1 ParabolicCylinderD <—%, \/ﬁx)
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3.20 problem 22 (b)

Internal problem ID [6638]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 22 (b).

ODE order: 2.

ODE degree: 1.

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

zy' +y — Tyz® =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)—7*x‘3*y(x)=0,y(x), singsol=all)

2
y(x) = c¢; Bessell (0, ﬁ%) 5

2
+ co BesselK (0, Viz )

v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 41

e B

kDSolve [x*xy' ' [x]+y' [x]-7*x"3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

2 2
y(x) — ¢, Bessell <0, \/Zx ) +2¢,K, (\/Za: )
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3.21 problem 23

Internal problem ID [6639]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

'dsolve(diff (y(x),x$2)+y(x)=0,y(x), singsol=all)

y(x) = ¢y 8in (z) + co cos ()
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16

‘ DSolvely'' [x]+y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = ¢1 cos(z) + cosin(z)
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3.22 problem 24

Internal problem ID [6640)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

2y +4yr+y(z®+2) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

-

Ldsolve (x72+diff (y(x) ,x$2) +4*xx*diff (y(x) ,x)+(x"2+2) *y (x)=0,y(x), singsol=all) J

¢ sin () 4 Gz co8 (x)

y(z) = 2 2

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 37

e

kDSolve [x~2xy' ' [x]+4*x*xy' [x]+(x"2+2) *y [x]==0,y[x] ,x,IncludeSingularSolutions -# True]

T icze”

212

2c1e”

y(z) —
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3.23 problem 25

Internal problem ID [6641]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

162°y" + 32y'z + (z* —12) y = 0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 27

( N
Ldsolve(lG*x“2*diff(y(x),x$2)+32*x*diff(y(x),x)+(x“4-12)*y(x)=0,y(x), singsolf%ll)

. 22 22
¢y sin < 5 cz cos %

y(z) = L—

Njw

v Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 42

DSolve [16*x~2*y' ' [x]+32*x*y' [x]+(x~4-12)*y[x]==0,y[x],x, IncludeSingularSoluti#)ns -> Truel

N

iz i:c2
e 8 (cl — 2’iCQeT>
y(z) — 73/2
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3.24 problem 26

Internal problem ID [6642]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL
FUNCTIONS. EXERCISES 6.4. Page 267

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

4z%y" — dy'z + (162> +3) y =0

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

( N
Ldsolve(4*x“2*diff(y(x),x$2)-4*x*diff(y(x),x)+(16*x”2+3)*y(x)=0,y(x), singsolf%ll)

y(z) = e1v/x sin (2z) + ca/z cos (2z)
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 39

LDSolve [4xx~2%y' ' [x]-d%xry' [x]+(16%x~2+3) %y [x]==0,y[x] ,x, IncludeSingularSolutiﬁ;ms -> True]

1 ., .
y(x) — L—Le_z”\/f(élcl — icoe™™)
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4 CHAPTER 6 SERIES SOLUTIONS OF
LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

4.1 problem 9

4.2 problem 10
4.3 problem 11
4.4 problem 12
4.5 problem 13
4.6 problem 14
4.7 problem 15
4.8 problem 16
4.9 problem 17
4.10 problem 18
4.11 problem 19
4.12 problem 20
4.13 problem 21
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4.1 problem 9

Internal problem ID [6643]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y +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: 52

p
‘Order:=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
y(z)zclﬁ(l——x—l——xQ—— 3+

N 1, 1
377300 630

1 6
22680" ~ 1247400"

97297200

1 7 8 12 1 3 1 4 1 5
- - 1— “p2 o —
10216206000~ T © (@ )) *‘CQ< TTE" T 90" T 2520 T 113400”

1 6 1 7 8
+ 728a400° ~ gaiosoaoo” TO ))

54+
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111

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

(@) = ez x’ N 8 x® N z? m3+x2 9
z) —c - - -t —=—=
Y ! 10216206000 ' 97207200 1247400 ' 22680 630 ' 30 3
x’ 8 x? A B
- . _T 4T et
+ c2< 681080400 ' 7484400 113400 T 2520 90 ' 6 ° )
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4.2 problem 10

Internal problem ID [6644]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y//_y/w_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

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

1 1 1 1 1 1
_(qatpe ta Los e s, L 1\p 8
y(z) ( +2x +8z -|-48:v)y(0)—|- (x-l-?)x + T + T (y) (0) + O(=®)

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

( hY

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

o LB 8zt 2
Lo N T A |
y(x)—>02(105+15+3+$)+61(48+8+2+ )
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4.3 problem 11

Internal problem ID [6645]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(z—1)y" +3y=0

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

Time used: 0.015 (sec). Leaf size: 69

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

3 1 ) 9 29 163
— 1 Y2 ~ .3 Yv.4 Y0 =7 .6 P (
y(x) < +2x —|—2x —|—8m +2Ox —I—Sox +560x y(0)
1, 1, 9, 7, 79, .
S ety Dby Ls e ) p
+(x+2x + 2T 0% T % T seg® (y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 91

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

y(x)—)62<%+4—0+4—0+z+5+1'

(163x7 2928 9z 5rt 3 32?2 )
+c

7927 Tzb  9x® ozt o )

560 T80 To0t g Tt tl
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4.4 problem 12

Internal problem ID [6646]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

1

y' — 2y +yz =0

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

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

1

y(z) = (1 — %x?’ — %xﬁ) y(0) + D(y) (0) x + O(xs)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 27

‘ AsymptoticDSolveValuel[y'' [x]-x"2*y' [x]+x*y[x]==0,y[x],{x,0,7}]

A
y(x) = (—% s + 1) + cox
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4.5 problem 13

Internal problem ID [6647]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 13.

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 x = 0.
v/ Solution by Maple

Time used: 0.032 (sec). Leaf size: 52

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

1 1
5 6 7 8
*50480° T goasoo” TO @ ))

1 1 1 1
+ ¢y (12 +122 4622+ 223+ 2t + =2+ —25+ —2"+0 (zs))

11 1 1 1
R ¥ (TP I ST . B
y(@) = ( T3 20" 120" Tea0” Ter20”
2 710" T60° T 420

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 94

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

26 28 2t 2 2P )

y(m)—)cl(ﬁo+ﬁo+ﬂ+g+5+w+)
z° z8 z oz s ozt
+CQ(60480+6720+%+E+%+Z+‘”)
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4.6 problem 14

Internal problem ID [66438]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

cos(z)y"+y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

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

(1 1o, 1 1ls 1 5 13 5 8
y(z)-(l 57 +72Ox>y(0)+(w 6% " 60% ~ 5010° D(y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

-

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

-/

(z) = x5 x2+1 N 1327 P x3+
YT =\ 790 T 2 “\ 75040 60 6 "
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4.7 problem 15

Internal problem ID [6649]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y//+y/x+2y:0

With initial conditions

[y(0) =3,y'(0) = —2]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

~N

(Order:=8; ‘
dsolve([diff (y(x),x$2)+x*diff (y(x),x)+2xy(x)=0,y(0) = 3, D(y) (0) = —2],y(x),t$rpe='serie3',x=

N

1 1 1
y(x):3—2x—3x2+x3+x4—Zx5—5x6+ﬂx7+0(x8)

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

‘ AsymptoticDSolveValue [{y'' [x]+x*y' [x]+2*y[x]==0,{y[0]==3,y' [0]==-2}},y[x],{x, ¢) ,T}H]

y(w)—>——w——$—+z4+x3—3x2—2x+3
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4.8 problem 16

Internal problem ID [6650]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

(z+2)y" +3y=0

With initial conditions

[y(0) = 0,3'(0) = 1]
With the expansion point for the power series method at x = 0.

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

‘0rder:=8; ‘
dsolve ([(x+2)*diff (y(x) ,x$2)+3*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='serie#',x=0);

N J

_ g 1 4 1 5, 1 4 8
y(z) == 1% T 167 ~ 3307 + 39g” + 0 (z°)

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

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

x’ 2 ot 2B

%___ —_—
Yo) = o6 320 T16 4 T
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4.9 problem 17

Internal problem ID [6651]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

(—2sin(z)+1)y" +yz =0

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

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

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 77

-

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

-/
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4.10 problem 18

Internal problem ID [6652]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y' +yr+y=0

With initial conditions

[y(1) = —6,4/(1) = 3]
With the expansion point for the power series method at x = 1.
v Solution by Maple

Time used: 0.015 (sec). Leaf size: 22

~N

(Order:=8; ‘
‘dsolve([diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(1) = -6, D(y)(1) = 3],y(x),typ#='series',x=1)

y(z) = —61+3<w - 1) +§<w -1 - g(‘” —1+ 1—30(”” -
~ 5@ =1 = 5@ =17 +0 (@~ 1))

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 55

LAsymptoticDSolveValue Hy'' [x]+x*y' [x]+y[x]==0,{y[1]==-6,y' [1]1==3}},y[x],{x,1 ,T}]

Y(@) = o= 1)~ @ =1 (o= 1P S@ 1+ (@17 +3( 1)~ 6

132



4.11 problem 19

Internal problem ID [6653]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

zy” + (1 — cos (z))y +yz* =0

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

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

N J

1, 1 1 5
— 1__3 T 0 - 6 Y 7 0
y(@) ( 6" T80" T180" " 203" )y( )
1 1

L g 14 5 6 3 7 8
b lr— 23— —2t 4+ — P4 — b4 D +
(x 127 7127 T120° T 120" T 60480" () (0) +0(")

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36

e

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

J

3

x
y@) > ——=+ <+ —3—2934—3

537 xP x_4
8640 48 6
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4.12 problem 20

Internal problem ID [6654]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

e —1-2)y"+yz=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 70

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

(x)—cz 1—z+ilx2— 29z3+ 37 o 58 2+ 14209 25— 107329 o7
Y 7 9 216 1200 10125 15876000 889056000
2 11
+O($8)> +cz<ln(x) ((_2)$+2$2—§x3—|——9 4 37 5 6 6

0¥ T 108" ~600° 101257
142 1 2 47531
09 7+O<x8)>+(1_82+£3_3774+ 7531

~ 7938000" 37 T 108" T 6480° T 324000”
4 1
3003737 8833381, (ﬁ)))

~ 102060000° T 10001880000"
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v/ Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 133

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

10125 102060000 324000 600

+ (29 log(z) _ 3727) +a° (1—75 - M) + 12 (2 log(z) — g) — 2z log()

47531 1
y(@) = & <x6(116log(x) 3003737 ) + w5< 7531 37 og(x))

108 6480 108~ 9
1) s epf 10732007 | 142092°  582° 37Tt 20° 4x®
%\ 7830056000 ' 15876000 10125 ' 1200 216 ' 9
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4.13 problem 21

Internal problem ID [6655]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

Y + 2%y +2yr =102 — 22 + 5

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

‘Order:=8; ‘
Ldsolve(diff(y(x),x$2)+x‘2*diff(y(x),x)+2*x*y(x)=5-2*x+10*x”3,y(x),type='seri§%',x=0);

y(z) = (1 — %x?’ + %wﬁ) y(0) + <:c -5 2—8x7) D(y) (0)+— ——=+=+0(z°)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 63

( N

LAsymptoticDSolveValue [y'' [x]+x"~2xy' [x]+2*x*y [x]==5-2%x+10*%x"3,y[x],{x,0,7}] J
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5.1 problem 31

Internal problem ID [6656]
Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,

WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-

TIVES Page 289
Problem number: 31.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=1

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 8

-

Ldsolve([diff(y(t),t)-y(t)=1,y(0) = 0],y(t), singsol=all)

yt)=—-1+¢

v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 10

-

LDSolve [{y' [t]-y[t]l==1,{y[0]==0}},y[t],t,IncludeSingularSolutions -> Truel

y(t) = e —1

138
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5.2 problem 32

Internal problem ID [6657]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2y +y=0

With initial conditions

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

-

Ldsolve( [2xdiff (y(t),t)+y(t)=0,y(0) = -3],y(t), singsol=all)

| —

y(t) = —3e2

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

‘ DSolve [{2*y' [t]+y[t]==0,{y[0]==-3}},y[t],t,IncludeSingularSolutions -> True] ‘

y(t) — —3e /2
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5.3 problem 33

Internal problem ID [6658]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 33.

ODE order: 1.

ODE degree: 1.

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

y/ +6y — e4t

With initial conditions

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

‘ dsolve ([diff (y(t),t)+6*y(t)=exp(4*t),y(0) = 2],y(t), singsol=all)

(eIOt + 19) e—6t
t) =
y(t) 10

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 21

kDSolve {y' [t]1+6xy[t]==Exp[4*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> jl‘rue]

1
y(t) — 1—06_6t (e'” +19)
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5.4 problem 34

Internal problem ID [6659]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 34.

ODE order: 1.

ODE degree: 1.

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

Yy —y = 2cos (5t)

With initial conditions

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

‘ dsolve([diff (y(t),t)-y(t)=2*cos(5*t),y(0) = 0],y(t), singsol=all)

_ cos(5t) | 5sin(5t) & e
V=" T i

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 25

LDSolve [({y' [t]-y[t]==2%Cos [6*t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> jl'rue]

y(t) = %(et 4 5sin(5¢) — cos(5¢))
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5.5 problem 35

Internal problem ID [6660]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

y'+5/ +4y=0

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

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

-

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+4*y(t)=0,y(0) =1, D(y)(0) = 0],y(v), s}ingsol=a11)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 23

-

LDSolve [{y'' [t1+b*y' [t]1+4*y[t]1==0,{y[0]==1,y' [0]==0}},y[t],t, IncludeSingularSojlutions -> True

y(t) — %e“‘t (4¢® —1)
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5.6 problem 36

Internal problem ID [6661]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

yll _ 4y/ — 6e3t _ 3e—t

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

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

|dsolve([diff (y(t),t$2)-4xdiff (y(t),t)=6*exp(3*t)-3xexp(-t),y(0) = 1, D(y)(0) = -11,y(t), sir

1 et 3et

5
_9a3t 4 &
y(t) 10 E 2¢e’ + 5

v Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 34

s

LDSolve [{y'' [t]1-4x*y' [t]==6%Exp[3*t]-3*Exp[-t],{y[0]==1,y' [0]==-1}},y[t],¢t, Incl}.ldeSingularSolu

3et 5  lle* 5
AT
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5.7 problem 37

Internal problem ID [6662]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

y' +y=+2sin (tﬁ)

With initial conditions
[y(0) = 10,4'(0) = 0]

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 24

Ldsolve([diff(y(t),t$2)+y(t)=sqrt(2)*sin(sqrt(2)*t),y(O) = 10, D(y) (0) = O],y(JL.), singsol=all

y(t) = 2sin (t) + 10cos (t) — v/2 sin (\/§t>

v/ Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 29

-

DSolve[{y'' [t]+y[t]==Sqrt[2]*Sin[Sqrt[2]*t],{y[0]==10,y"' [0]1==0}},y[t],t, Incluq:leSingularSolut

N

y(t) = 2sin(t) — v/2sin (\/it) + 10 cos(?)
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5.8 problem 38

Internal problem ID [6663]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

yll +9y — et

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

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

r

Ldsolve([diff(y(t),t$2)+9*y(t)=exp(t),y(0) = 0, D(y)(0) = 0],y(v), singsol=all}

_ sin(3t) cos(3t) | €
vh) = =3 10 10

v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 27

-

LDSolve [{y'' [t]1+9*y[t]==Exp[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolut}lons -> Truel

y(t) — % (3¢" — sin(3t) — 3 cos(3t))
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5.9 problem 39

Internal problem ID [6664]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 39.

ODE order: 3.

ODE degree: 1.

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

2yll/ _|_ 3yl/ _ 3y/ _ 2y — e—t

With initial conditions
[y(0) = 0,%/(0) = 0,3"(0) = 1]

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

Ldsolve( [2*diff (y(t),t$3)+3*diff (y(t),t$2)-3*diff (y(t),t)-2*y(t)=exp(-t),y(0) f 0, D(y)(0) =

(—5 3 4 16e% —9et — 2) o2
£) = —
y(2) 18

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 37

e

LDSolve [{2*y' "' [t]+3*y"' ' [t]-3*y' [t]-2*y[t]==Exp[-t],{y[0]==0,y' [0]==0,y"'' [0] - }},y[t],t,Incl

1
—e7%(9¢’ — 16€°"/? + 5¢* + 2)

y(t) — 18
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5.10 problem 40

Internal problem ID [6665]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 40.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" + 2y" — o — 2y = sin (3t)

With initial conditions

[y(0) = 0,3'(0) = 0,4"(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

‘dsolve([diff(y(t),t$3)+2*diff(y(t),t$2)—diff(y(t),t)—2*y(t)=sin(3*t),y(O) = OL D(y)(0) = 0,

() = — (12sin (3t) €** — 18 cos (3t) e* — 169 €3 + 507 ' — 320) e~
= 780

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 42

LDSolve [{y' "' [t]1+2*y"' ' [t]-y' [t]-2%y[t]==Sin[3*t],{y[0]==0,y' [0]==0,y" ' [0] ==1}}J,y [t],t,Include

1
y(t) — 0 (e7*(—507e" + 169¢e> + 320) — 12sin(3t) + 18 cos(3t))
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5.11 problem 41

Internal problem ID [6666]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 41.

ODE order: 1.

ODE degree: 1.

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

Y +y = e cos (2t)

With initial conditions

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

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

y(t) = — (—1 4+ (cos (2¢t) —4sin (2t)) e~2) et

v Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 30

r

N
LDSolve [{y' [t]+y[t]==Exp[-3*t]*Cos[2*t],{y[0]==0}},y[t],t, IncludeSingularSolutjions -> True]

y(t) — ie“% (€* + sin(2t) — cos(2t))
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5.12 problem 42

Internal problem ID [6667]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.2.2 TRANSFORMS OF DERIVA-
TIVES Page 289

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

y' =2y +5y=0

With initial conditions
[y(0) = 1,7/(0) = 3]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

{dsolve([diff(y(t),t$2)-2*diff(y(t),t)+5*y(t)=0,y(0) =1, D(y)(0) = 3],y(v), s}ingsol=a11)

y(t) = e'(sin (2t) + cos (2t))

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

-

.
LDSolve [{y'' [t]1-2*y' [t]1+5*y[t]1==0,{y[0]==1,y' [0]==3}},y[t],t, IncludeSingularSojLutions -> True

y(t) — €'(sin(2t) + cos(2t))
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6.1 problem 21

Internal problem ID [6668]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE

s-AXIS. Page 297
Problem number: 21.
ODE order: 1.

ODE degree: 1.

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

Y +4y=e¥

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

‘ dsolve ([diff (y(t),t)+4*y(t)=exp(-4*t),y(0) = 2],y(t), singsol=all)

y(t) = (t+2) e

v Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 14

e

LDSolve [{y' [t]+4xy[t]==Exp[-4*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -

>J True]

y(t) = e H(t +2)
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6.2 problem 22

Internal problem ID [6669]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

Y —y=1+¢€t

With initial conditions

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

‘dsolve([diff (y(£) ,t)-y(t)=1+t*exp(t) ,y(0) = 0],y(t), singsol=all)

tt2
yt) = o —1+¢
2
v/ Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 19

Vs N

kDSolve {y' [t]-y[t]==1+t*Exp[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> jl‘rue]

1
y(t) — Eet(t2 +2)—1
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6.3 problem 23

Internal problem ID [6670]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y' +2y +y=0

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

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

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(0) =1, D(y) (0) = 1]1,y(v), sinj#sol=all)

y(t) =e (2t +1)
v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 16

-

LDSolve [{y'' [t1+2*y' [t]+y[t]==0,{y[0]==1,y' [0]==1}},y[t],¢t, IncludeSingularSolu}_ions -> True]

y(t) = e "2t + 1)
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6.4 problem 24

Internal problem ID [6671]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

y// _ 4y/ + 4y — t3e2t

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

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

|dsolve([diff (y(t),t$2)-4xdiff (y(t),t)+4*y(t)=t 3%exp(2*t),y(0) = 0, D(y)(0) = 01,y(t), sings

t5e2t
t) =
y(t) 20

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17

s

LDSolve [{y'' [t]1-4xy' [t]1+4*y[t]==t"3*Exp[2*t],{y[0]==0,y' [0]==0}},y[t],t, Includ}SingularSoluti

1
t - 2tt5
y(t) = 50°¢
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6.5 problem 25
Internal problem ID [6672]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y' -6y +9y=t

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

{dsolve([diff(y(t),t$2)-6*diff(y(t),t)+9*y(t)=t,y(0) = 0, D(y)(0) = 1]1,y(v), s}ingsol=a11)

_(B0t—2)e* 2 ¢t
vt ="t Ty

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 25

-

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

1
y(t) = 5 (3t +€*(30t — 2) + 2)
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6.6 problem 26

Internal problem ID [6673]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y// _4y/ +4y — t3

With initial conditions
[¥(0) = 1,4/(0) = 0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 30

‘dsolve([diff(y(t),t$2)-4*diff(y(t),t)+4*y(t)=t"3,y(0) =1, D(y)(0) = 0],y(t),|singsol=all)

(-13t+2)e* 3> 9 3

=" Tttty
v Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 35

s

LDSolve [{y'' [t]1-4x*y' [t]1+4*y[t]==t"3,{y[0]==1,y' [0]==0}},y([t],t, IncludeSingular?olutions -> Tr

1
y(t) — 3 (2¢% + 6t> + 9t + €*(2 — 13t) + 6)
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6.7 problem 27

Internal problem ID [6674]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

y' —6y +13y =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

e B

Ldsolve([diff(y(t),t$2)-6*diff(y(t),t)+13*y(t)=0,y(0) = 0, D(y)(0) = -31,y(t) J singsol=all)

3e3 sin (2t)

y(t) = — 5

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 16

-

LDSolve [{y'' [t]1-6*y' [t]1+13*y[t]==0,{y[0]==0,y' [0]==-3}},y[t],t, IncludeSingularJﬁolutions -> Tr

y(t) — —3€% sin(t) cos(t)
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6.8 problem 28

Internal problem ID [6675]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

2y" + 20y + 51y =0

With initial conditions
[y(0) = 2,7/(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 30

{dsolve([2*diff(y(t),t$2)+20*diff(y(t),t)+51*y(t)=0,y(0) = 2, D(y)(0) = 0],y(t}, singsol=all)

y(t) =2~ (5\/5 sin <@) + cos <@>)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 36

-

§
LDSolve [{2*y"' ' [t]+20%y' [t]+51*y[t]==0,{y[0]==2,y' [0]==0}},y[t],t, IncludeSinguljarSolutions ->

y(t) = 2e75 <5\/§ sin (%) + cos (%))
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6.9 problem 29

Internal problem ID [6676]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

y" —y = e’ cos (t)

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

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

dsolve([diff (y(t),t$2)-y(t)=exp(t)*cos(t),y(0) = 0, D(y)(0) = 0],y(t), singso#.=all)

N\

et e'(—cos(t) + 2sin(t))
) + )

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 29

LDSolve [{y'' [t]-y[t]==Exp[t]*Cos[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularjéolutions -> Tz

y(t) = %(e‘t 4 2¢t sin(t) — ¢ cos(t))
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6.10 problem 30

Internal problem ID [6677]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

y' =2y +5y=t+1

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

e B

Ldsolve([diff(y(t),t$2)-2*diff(y(t),t)+5*y(t)=1+t,y(0) = 0, D(y)(0) = 4],y(t) J singsol=all)

5le‘sin(2t) Tefcos(2t) ¢t 7

25 25 + 5 25

y(t) =

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 32

s

LDSolve [{y'' [t]1-2*y' [t]1+5*y[t]==1+t,{y[0]==0,y' [0]1==41}},y[t],t, IncludeSingulaerolutions -> Tr

y(t) — 2—15 (5t + 5le’ sin(2¢t) — Te’ cos(2t) + 7)
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6.11 problem 31

Internal problem ID [6678]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y' +2y +y=0

With initial conditions
[y(1) =2,7/(0) = 2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(1) = 2, D(y) (0) = 2],y(v), sinj#sol=all)

y(t) =e(te+e+t—1)
v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

-

LDSolve [{y'' [t1+2*y' [t]+y[t]==0,{y[1]==2,y"' [0]==2}},y[t],¢t, IncludeSingularSolu}.ions -> True]

y(t) > e et +t+e—1)
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6.12 problem 32

Internal problem ID [6679]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

y" + 8y +20y =0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

e B

Ldsolve([diff(y(t),t$2)+8*diff(y(t),t)+20*y(t)=0,y(0) = 0, D(y)(Pi) = 01,y(t) J singsol=all)

y(t) =0
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 6

‘ DSolve [{y'' [t]+8*y' [t]+20*y[t]==0,{y[0]==0,y' [Pi]==0}},y[t],t, IncludeSingular$olutions -> T1

y(t) =0
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6.13 problem 63

Internal problem ID [6680]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 63.

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 22

Ldsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,0,t>=1,5),y(0) = 0],y(t), s;#gsol=a11>

0 t<1

y(t) =
—5ettl45 1<t
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v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 23

LDSolve [{y' [t]+y[t]==Piecewise[{{0,0<=t<1},{5,t>=1}}],{y[0]1==0}},y[t],t, IncludﬁaSingularSoluti

0 t<l1

- o
5—5el~t True
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6.14 problem 64

Internal problem ID [6681]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 64.

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 39

Ldsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,1,t>=1,-1),y(0) = 01,y(t), sjingsol=a11)

0 t<0
y(t) = 1—et t<1
2t 1 —et 1<t
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v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 43

LDSolve [{y' [t]+y[t]==Piecewise[{{1,0<=t<1},{-1,t>=1}}],{y[0]==0}},y[t],t, IncluﬁieSingularSolut

0 t<0
y(t) = { 1—e™ 0<t<1
—e(1—2e+¢€")  True
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6.15 problem 65

Internal problem ID [6682]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 65.

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 26

Ldsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,t,t>=1,0),y(0) = 0],y(t), s;#gsol=a11>

0 t<0
yt) =< t—1+e?t t<l1
et 1<t
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v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 32

LDSolve [{y' [t]+y[t]==Piecewise[{{t,0<=t<1},{0,t>=1}}],{y[0]==0}},y[t],t, IncludﬁaSingularSoluti

0 t<0
yt) = { t+et—1 0<t<1
et True
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6.16 problem 66
Internal problem ID [6683]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 66.

ODE order: 2.

ODE degree: 1.

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

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

v/ Solution by Maple
Time used: 0.266 (sec). Leaf size: 45

‘dsolve([diff(y(t),t$2)+4*y(t)=piecewise(0<=t and t<1,1,t>=1,0),y(0) = 0, D(y) FO) = -1],y(¢),

0 t<0
1 — cos (2t) t<1
sin (2¢) cos (2t —2) —cos (2¢t) 1<t
y(t) = ——5—+ i
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v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 65

LDSolve [{y'' [t]1+4*y[t]==Piecewise[{{1,0<=t<1},{0,t>=1}}],{y[0]==0,y"' [0]==-11}} ,}' [t],t,IncludeS

— cos(t) sin(t) t<0
y(t) = { 1(—cos(2t) — 2sin(2t) + 1) 0<t<1
1(cos(2 — 2t) — cos(2t) — 2sin(2¢))  True
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6.17 problem 67

Internal problem ID [6684]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 67.

ODE order: 2.

ODE degree: 1.

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

y" + 4y = sin (t) Heaviside (—27 + t)

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

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 23

Ldsolve([diff(y(t),t$2)+4*y(t)=sin(t)*Heaviside(t-2*Pi),y(O) = 1, D(y)(0) = 0]J,y(t), singsol=

(cos (t) — 1) sin (¢t) Heaviside (—27 + t)

3 +2cos (t)* — 1

y(t) = —

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 36

e B
LDSolve [{y'' [t]1+4*y[t]==Sin[t]*UnitStep[t-2*Pi],{y[0]==1,y' [0]1==0}},y[t],t, IncjludeSingularSol

cos(2t) t<2rm

y(t) = { 1(3cos(2t) — cos(t) sin(t) + sin(t))  True
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6.18 problem 68

Internal problem ID [6685]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 68.

ODE order: 2.

ODE degree: 1.

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

y" — 5y’ + 6y = Heaviside (t - 1)

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

Ldsolve([diff(y(t),t$2)-5*diff(y(t),t)+6*y(t)=Heaviside(t-1),y(O) = 0, D(y) (0)J= 11,y(t), sin

Heaviside (t — 1) €33  Heaviside (¢ — 1) %2 N Heaviside (t — 1)

) = 3t _ o2t
y(t) =e” —e" + 3 2 6

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 60

-

LDSolve [{y'' [t]1-5*y' [t]1+6*y[t]1==UnitStep[t-1],{y[0]==0,y' [0]1==1}},y[t],t, Inclu}ieSingularSolu‘c

e*(—1+et) t<1

é — 2 4 g3t %th_Q + %e3t—3 True

y(t) = {
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6.19 problem 69

Internal problem ID [6686]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 69.

ODE order: 2.

ODE degree: 1.

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

0 0<t<m
YV'+y=< 1 n<t<2r
0 2 <t

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

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 30

Ldsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<Pi,0,Pi<=t and t<2*Pi,1,t>=2f<Pi,O),y(0) = C

0 t<m
y(t) = sin (t) + cos(t)+1 t<2m
2cos(t) 2w <t
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v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 35

LDSolve [{y' ' [t]+y[t]==Piecewise [{{0,0<=t<Pi},{1,Pi<=t<2*Pi}, {0, t>=2%Pi}}],{y [0}] ==0,y' [0]==1}}

sin(t) t<m
y(t) = { cos(t) +sin(t)+1 w<t<2r
2 cos(t) + sin(t) True
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6.20 problem 70

Internal problem ID [6687]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.3.1 TRANSLATION ON THE
s-AXIS. Page 297

Problem number: 70.

ODE order: 2.

ODE degree: 1.

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

y" + 4y’ + 3y = 1 — Heaviside (—2 + t) — Heaviside (¢ — 4) + Heaviside (¢ — 6)

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 108

‘dsolve([diff(y(t),t$2)+4*diff(y(t),t)+3*y(t)=1—Heaviside(t—2)—Heaviside(t—4)+Heaviside(t—6),

e’ e Heaviside (¢t —2) Heaviside (t —2)e™""? Heaviside (t — 4)

H=-2_
y(t) =—— + 3 - 5 .
Heaviside (t — 4) 7?4 N Heaviside (t —6)  Heaviside (t — 6) e™**° .\ 1
2 3 2 3
_ Heaviside (t — 2)e™*%  Heaviside (t — 4) e™**"? N Heaviside (¢ — 6) e~3+18
6 6 6
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v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 175

LDSolve [{y'' [t]+4*y' [t]1+3*y[t]==1-UnitStep[t-2]-UnitStep[t-4]+UnitStep[t-6], {yJ[O] ==0,y"' [0]==C

y(?)
le=3t(—1 +e)? (1 + 2¢Y) t<2
Ny —ge ¥ (—1+€?) (14 €* 4 e* — 3e*) 2<t<4
le3(—14+e?)?(1+e®) (1+e®+2e* + e +2 +el+e!2—3e%) t>6
—ge (=1 + €® + e!? + 3e + 2% — 3% T2 — 32 H) True

176



7.1
7.2
7.3
74
7.5
7.6
7.7
7.8
7.9

CHAPTER 7 THE LAPLACE TRANSFORM.
7.4.1 DERIVATIVES OF A TRANSFORM.
Page 309

problem 9

problem 10
problem 11
problem 12
problem 13
problem 14
problem 17
problem 18
problem 36

177



7.1 problem 9

Internal problem ID [6688]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

y +y=sin(t)t

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

‘ dsolve([diff (y(t),t)+y(t)=t*sin(t),y(0) = 0],y(t), singsol=all)

et (—=t+1)cos(t) N tsin (¢)
2 2 2

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 28

LDSolve {y' [t]+y[t]==t*Sin[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> Trﬁ.\e]

y(t) — %(—e‘t + tsin(t) — t cos(t) + cos(t))
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7.2 problem 10

Internal problem ID [6689]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

y —y =telsin (¢)

With initial conditions

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

‘dsolve([diff (y(®),t)-y(t)=t*exp(t)*sin(t) ,y(0) = 0],y(t), singsol=all)

y(t) = —e’(cos (t)t — sin (t))
v Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 17

LDSolve [{y' [t]-y[t]==t*Exp[t]*Sin[t],{y[0]==0}},y([t],t, IncludeSingularSolutionJE -> Truel

y(t) — e'(sin(t) — t cos(t))

179



7.3 problem 11

Internal problem ID [6690]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 9y = cos (3t)

With initial conditions

[y(0) = 2,%'(0) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

dsolve([diff (y(t),t$2)+9*y(t)=cos(3*t),y(0) = 2, D(y)(0) = 5],y(t), singsol=a?.1)

N

s = & 10)6 130 | 08 (31

v Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 23

-

.
LDSolve [{y'' [t]1+9*y[t]==Cos [3*t],{y[0]==2,y' [0]==5}},y[t],t, IncludeSingularSolPtions -> True]

y(t) = é(t + 10) sin(3t) + 2 cos(3t)
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7.4 problem 12

Internal problem ID [6691]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y" +y = sin (t)

With initial conditions

[¥(0) = 1,¢/(0) = —1]

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

‘dsolve([diff(y(t),t$2)+y(t)=sin(t),y(0) =1, D(y)(0) = -1],y(t), singsol=all)

y(t) = =5 +cos (1) - %(t)t

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 21

-

LDSolve [{y'' [t]1+y[t]==Sin[t],{y[0]==1,y' [0]==-1}},y([t],¢t, IncludeSingularSoluti\ﬁons -> True]

sin(t) 1
- itcos(t) + cos(t)

y(t) —
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7.5 problem 13

Internal problem ID [6692]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

cos(4t) 0<t<m
<t

y" + 16y =

With initial conditions

[y(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.329 (sec). Leaf size: 25

‘dsolve([diff(y(t),t$2)+16*y(t)=piecewise(O<=t and t<Pi,cos(4*t),t>= Pi,O),y(O? = 0, D(y) (0)

0 t<0
sin (4¢) | 2 + t t<mw
T <t
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v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 60

LDSolve [{y''[t]+16*y[t]==Piecewise[{{Cos[4*t],0<=t<Pi},{0,t>=Pi}}],{y[0]==1,y 'J[O] ==1}},y[t],t

cos(4t) + 3 sin(4¢) t<0
y(t) = { cos(4t) + g(2+m)sin(4t) t>7
cos(4t) + g(t +2)sin(4t) True
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7.6 problem 14

Internal problem ID [6693]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

—_
[a)
IA

y' +y=

~« A
ol

sin (¢)

B
IN  <*

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

v/ Solution by Maple
Time used: 7.547 (sec). Leaf size: 33

N

Ldsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<Pi/2,1,t>= Pi/2,sin(t)),y(0)J= 1, D(y)(0) =

cos (t) t<0

y(t) = 1 t<3%
—2t+7) cos . T

(Z2t+ 4) ® 4 sin (t) 5 <t
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v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 38

LDSolve [{y'' [t]+y[t]==Piecewise[{{1,0<=t<Pi/2},{Sin[t],t>=Pi/2}}]1,{y[0]==1,y" [ﬁol ==0}},y[t],t,

cos(t) t<0
yt) — { 1 t>0AN2t<m
2(m — 2t) cos(t) + sin(t) True
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7.7 problem 17

Internal problem ID [6694]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y”t _ y/ — 2t2

With initial conditions

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

‘ dsolve ([t*diff (y(t),t$2)-diff (y(t),t)=2*%t"2,y(0) = 0],y(t), singsol=all)

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 29

s

LDSolve Hy' ' [t]-y' [£]==2%t"2,{y [0]==0}},y[t],t,IncludeSingularSolutions -> True]

13
y(t) — —% — 28 —dt+c1(ef — 1)
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7.8 problem 18

Internal problem ID [6695]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

2y" +ty — 2y =10

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 9

{dsolve([Q*diff(y(t),t$2)+t*diff(y(t),t)-2*y(t)=10,y(0) = 0, D(y)(0) = O],y(t)} singsol=all)

5t2
t) = —
y(t) = -
v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 10

-

LDSolve [{y'' [t]+t*y' [t]1-2*y[t]==10,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSjblutions -> Tru

y(t) — 5t
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7.9 problem 36

Internal problem ID [6696]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. 7.4.1 DERIVATIVES OF A TRANS-
FORM. Page 309

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

y" +y =sin (t) +sin (t) ¢

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

‘dsolve([diff(y(t),t$2)+y(t)=sin(t)+t*sin(t),y(O) = 0, D(y)(0) = 0],y(t), sing#ol=a11)

y(t) = — (t+2) (cos (4t) t — sin (t))

v Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 21

-

y(t) — —%(t +2)(t cos(t) — sin(?))
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8.1 problem 1

Internal problem ID [6697]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

y —3y=06(—2+1t)

With initial conditions

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

-

Ldsolve( [diff (y(t),t)-3*y(t)=Dirac(t-2),y(0) = 0],y(t), singsol=all)

-/

y(t) = Heaviside (t — 2) e3¢

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 17

‘ DSolve [{y' [t]-3*y[t]==DiracDelta[t-2],{y[0]==0}},y[t],t, IncludeSingularSoluti{ons -> True]

y(t) — *7%0(t — 2)
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8.2 problem 2

Internal problem ID [6698]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

v +y=06(t—1)

With initial conditions

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

-

Ldsolve([diff(y(t),t)+y(t)=Dirac(t-1),y(0) = 2],y(t), singsol=all)

-/

y(t) = (Heaviside (t — 1) e +2)e”"

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19

‘ DSolve [{y' [t]1+y[t]==DiracDelta[t-1],{y[0]==2}},y[t],t, IncludeSingularSolution# -> True]

y(t) — eH(ed(t — 1) +2)
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8.3 problem 3

Internal problem ID [6699]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

Y +y=06(-2m+1)

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

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

-

Ldsolve([diff(y(t),t$2)+y(t)=Dirac(t—2*Pi),y(O) = 0, D(y)(0) = 1]1,y(¢), singso\jl=a11)

y(t) = sin (t) (Heaviside (—27 + t) + 1)
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 16

s

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

y(t) = (8(t — 2) + 1) sin(t)
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8.4 problem 4

Internal problem ID [6700]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y" + 16y = 6(—2m + t)

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

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

-

Ldsolve([diff(y(t),t$2)+16*y(t)=DiraC(t—2*Pi),y(O) = 0, D(y) (0) = 0],y(®), sin%sol=a11)

Heaviside (—27 + t) sin (4¢
J) — (<2r-+ )sin 4

v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 19

‘ DSolve[{y'' [t]+16%y[t]==DiracDelta[t-2*Pil,{y[0]==0,y' [0]==0}},y[t],t, Include$ingularSolutio

y(t) = }le(t — ) sin(42)
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8.5 problem 5

Internal problem ID [6701]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y"+y=6<t—g>+5(t—3§)

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

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

‘dsolve([diff(y(t),t$2)+y(t)=Dirac(t—1/2*Pi)+Dirac(t—3/2*Pi),y(O) = 0, D(y)(0) = 0],y(t), sinm

y(t) = (Heaviside (t - 3;) — Heaviside (t - g)) cos (t)

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 27

LDSolve [{y''[t]+y[t]==DiracDeltal[t-1/2*Pi]+DiracDelta[t-3/2*Pi],{y[0]==0,y" [O]%=O}} ,y[t],t,In

y(t) = (0(2t — 3m) — 0(2t — 7)) cos(t)
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8.6 problem 6

Internal problem ID [6702]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y'+y=086(-2m+1t)+(t —4n)

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

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

[dsolve([diff(y(t),t$2)+y(t)=Dirac(t—2*Pi)+Dirac(t—4*Pi),y(O) =1, D(y)(0) = O\J],y(t), singsol

y(t) = sin (t) Heaviside (¢t — 47) + sin (¢) Heaviside (—2m 4 t) + cos (t)
v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 26

s

LDSolve [{y'' [t]+y[t]==DiracDelta[t-2*Pi]+DiracDelta[t-4*Pi],{y[0]==1,y"' [0] ==O}J> ,y[t]l,t,Includ

y(t) = 6(t — 4m) sin(t) + 6(t — 2m) sin(t) + cos(t)
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8.7 problem 7

Internal problem ID [6703]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y'+2y =0(t—1)

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 30

Ldsolve([diff(y(t)’t$2)+2*diff(y(t),t)=Dirac(t—1),y(O) = 0, D(y)(0) = 11,y(t) J singsol=all)

e”* Heaviside (t —1)e®*? Heaviside(t—1) 1

2 2 + 2 +2

y(t) =—

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 37

‘ DSolve[{y'' [t]+2*y' [t]==DiracDelta[t-1],{y[0]==0,y' [0]==1}},y[t],t, IncludeSinéularSolutions

y(t) — %e_%((e% —e?) 0t —1)+e* —1)
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8.8 problem 8

Internal problem ID [6704]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' =2y =1+86(—2+1)

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

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

3e* Heaviside (t — 2)e**™* Heaviside (t —2) ¢
v ==+ 2 N 2 2

23
4

v/ Solution by Mathematica

Time used: 0.116 (sec). Leaf size: 37

‘ DSolve[{y'' [t]-2*y' [t]==1+DiracDelta[t-2],{y[0]==0,y' [0]==1}},y[t],t, IncludeS#ngularSolution

y(t) — }1((2e2t—4 —2)6(t —2) — 2t + 3e* — 3)
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8.9 problem 9

Internal problem ID [6705]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

v’ +4y + 5y =6(—2m +1t)

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

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

( N

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=Dirac(t—2*Pi),y(O) = 0, D(y) (0) f 01,y(t), sing

y(t) = sin (t) Heaviside (—271' + t) eim—2t

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 23

e B

LDSolve [{y'' [t]1+4*y' [t]+5*y[t]==DiracDelta[t-2*Pi],{y[0]==0,y"' [0]==0}},y[t],t ,J[ncludeSingular

y(t) = e*"2'0(t — 27) sin(t)
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8.10 problem 10

Internal problem ID [6706]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

Y +2y +y=46(t—1)

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

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

[dsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=Dirac(t—1),y(O) = 0, D(y)(0) = 0] ,}(t), singsol=z

y(t) = (t — 1) Heaviside (t — 1) e~***

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 20

-

LDSolve [{y'' [t]1+2*y' [t]+y[t]==DiracDelta[t-1],{y[0]==0,y' [0]1==0}},y[t],t, Inclu}ieSingularSolut

y(t) — et —1)0(t — 1)
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8.11 problem 11

Internal problem ID [6707]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

Y +4y + 13y = 6(—m +t) + 6(t — 3m)

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 56

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+13*y(t)=Dirac(t—Pi)+Dirac(t—3*Pi),y(O) f 1, D(y)(0) =

sin (3t) Heaviside (¢t — 3m) ef7—2
y(t) = — () : (t — 3m)
_ sin(3t) Heavisid(; (—m +t) e~ 2t+2m g (cos 0 + 5 si1; (3t)>

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 59

‘ DSolve[{y'' [t]+4*y' [t]+13*y[t]==DiracDelta[t-Pi]+DiracDelta[t-3*Pi],{y[0]==1 ,$( '[0]==0}},y([t]

y(t) — —%e_% (e°76(t — 3m) sin(3t) + €*"0(t — ) sin(3t) — 2sin(3¢t) — 3 cos(3t))
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8.12 problem 12

Internal problem ID [6708]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

Yy =Ty +6y=¢e"+86(—2+1t)+(t—4)

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 64

Ldsolve([diff(y(t),t$2)—7*diff(y(t),t)+6*y(t)=exp(t)+Dirac(t—2)+Dirac(t—4),y(O}) = 0, D(y)(0)

eft e 246 Heaviside (t —4) e '2+% Heaviside (t — 2)
y(t) =5 + 3 E

¢!~ Heaviside (t —4)  e'~2 Heaviside (t — 2) N (=5t —1)e

5 5 25

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 67

4 hY

DSolve[{y'' [t]-T*y' [t]+6%y[t]==Exp[t]+DiracDelta[t-2]+DiracDelta[t-4],{y[0] ==? ,y' [0]1==03}},yl

N\ J

iet_24(5(e5t _ 620) e(t _ 4) + 5(e5t+12 _ 622) e(t _ 2) +€24(—5t _ 4465t +269))

y(t) = o
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8.13 problem 15(a)

Internal problem ID [6709]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 15(a).

ODE order: 2.

ODE degree: 1.

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

y' +2y +10y =0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

‘dsolve([diff(y(t),t$2)+2+diff (y(t),t)+10%y(£)=0,y(0) = 0, D(y)(0) = 11,y(t), singsol=all)

e ' sin (3t)

y(t) = 3

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18

LDSolve [{y'' [t]+2*y' [t]1+10*y[t]==0,{y[0]==0,y' [0]==1}},y[t],t, IncludeSingularSﬂolutions -> Tru

1
y(t) — ge_t sin(3t)
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8.14 problem 15(b)

Internal problem ID [6710)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 7 THE LAPLACE TRANSFORM. EXERCISES 7.5. Page 315
Problem number: 15(b).

ODE order: 2.

ODE degree: 1.

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

Y+ 2y + 10y = 4(¢)

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 30

-

Ldsolve(diff(y(t),t$2)+2*diff(y(t),t)+10*y(t)=Dirac(t),y(t), singsol=all)

~—

e *(3y(0) cos (3t) + sin (3t) (y(0) + ¥'(0) + 1))
3

y:

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 38

‘ DSolvel[y'' [t]+2*y' [t]+10*y[t]==DiracDelta[t],y[t],t,IncludeSingularSolutions +> True]

y(t) — %e‘t(ﬁ(t) sin(3t) + 3¢y cos(3t) + 3¢y sin(3t))
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9.1 problem 1

Internal problem ID [6711]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 84

‘ dsolve ([diff (x(t),t)=3*x(t)-5xy(t),diff (y(t),t)=4*x(t)+8*y(t)], [x(t), y(t)], l§ingsol=a11)

z(t)
e <sin (@) V55 ¢y — cos <@) V55¢1 + 5sin (@) c1 + Hcos (@) 02)

y(t) = e (sin (@) c1 + cos <@) C2>
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v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 113

LDSolve [{x' [t]==3*x[t]-5*y[t],y' [t]==4*x[t]+8*xy[t]},{x[t],y[t]},t, IncludeSingujLarsolut ions ->

z(t) — 1—11611t/2 (1101 cos (@) — v/55(c; + 2¢5) sin (@))

t 55t
y(t) — %em/z (5502 cos (@) + v/55(8c1 + 5cy) sin <_\/2_ ))
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9.2 problem 2

Internal problem ID [6712]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 78

|dsolve([diff (x(t),t)=4*x(t)-Txy(t),diff(y(t),t)=5*x(t)], [x(t), y(t)], singsolall)

z(t)

_ezt(sin (\/3_1t) V31 ¢y — cos (\/3_1t) V31le¢; — 2sin (\/3_115) ¢y — 2cos (\/3_115) 02)
)

y(t) = e* <sin <\/3_1t> c¢1 + cos (\/3_1t) 02>

207



v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 98

LDSolve {x' [t]==4*x[t]-T*y[t],y"' [t]==6*x[t]},{x[t],y[t]},t, IncludeSingularSolufions -> True]

( \/3—”) N (2¢c1 — Tep)e? sin (v/31t)

z(t) — c1e* cos

5

(\/3—”) N (5c1 — 2¢p)e? sin (v/31t)

y(t) = coe* cos

S
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9.3 problem 3
Internal problem ID [6713]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —3z(t) + 4y — 92(t)
y = 6x(t) —y
Z'(t) = 10z(¢t) + 4y + 32(t)
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v/ Solution by Maple
Time used: 0.61 (sec). Leaf size: 3117

Ldsolve( [diff (x(t),t)=-3*x(t)+4*xy(t)-9*z(t) ,diff (y(t),t)=6*x(t)-y(t),diff (z(t)}t)=10*x(t)+4*y

Expression too large to display

Expression too large to display

2(t)

2 1
(-170+ (4726+306/291) 3 —2(4726+306v/291) 3 > ¢ 2

T ((4726 + 306v/29T)* + 170) ¢v/3 1156
= cye 6(47264—306\/271) sin .
204 (139 +9v/291)°

(—1704— (4726+306\/ﬁ) 3 —2(4726+306\/ﬁ) 3 ) t

((4726 +306v/291) ° + 170) t/3 11563

I
6 (47264—306\/2T1) 3

+cze cos

204 (139 + 9/291) *

((4726-&-306\/@) 3 + (4726+306\/ﬁ) 3 —170) t

+ ce

3 (4726+306\/2ﬁ) 3
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v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 510

LDSolve [{x' [t]==-3*x [t]+4*xy [t]1-9*z[t],y' [t]==6*x[t]-y[t],z' [t]==10*x[t]+4x*y [t]j"3*z [t1},{x[t],

#1t __ #1t
z(t) — 4c;RootSum [#13 + #1% 4+ 5T#1 + 369&, #le 12¢ &]

341% + 241 + 57
#16#1t + e#lt &
3#1% + 241 + 57 }
#126#1)5 _ 2#16#175 _ 36#17:&
341% + 2#1 + 57 }
eHlt &]
3#1% + 241 4 57
#16#1t _ 36#115 &
34#1% + 2#1 + 57 }
H#1%e#1t 4 811t &
3#1% + 241 + 57 }
H1e#1t | 13e#1t ]
3417 + 241 + 57
H#tle# 1t + 17e#1t &]
34#1% + 241 + 57
H12e#It 4 4] e#1t — 2] e#1 &]
34#1% + 2#1 + 57

— 9csRootSum {#13 + #12 + 57#1 + 369&,

+ ¢;RootSum {#13 + #1% + 57#1 + 369&,

y(t) = —54csRootSum {#13 + #12 + 57#1 + 369&,

+ 6¢RootSum [#13 + #12 4+ 5741 + 369&,

+ coRootSum [#13 + #1% + 57#1 + 369&,

z(t) — 4coRootSum [#13 + #1% + 57#1 + 3694,

+ 2c¢;RootSum [#13 + #1% + 57#1 + 369&,

+ c3RootSum {#13 + #12 4+ 57#1 + 369&,
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9.4 problem 4
Internal problem ID [6714]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve
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v/ Solution by Maple
Time used: 0.687 (sec). Leaf size: 2271

Ldsolve( [diff (x(t),t)=x(t)-y(t),diff (y(t),t)=x(t)+2*z(t),diff (z(t),t)=-x(t)+z (j:)] » [x(t), y(t)

Expression too large to display

Expression too large to display

2 1
<7s+ (244+12v417) 3 —8(244+12v417) 3 ) t 2

- ((244+12vaT7)° + 8) tv/323

1
12(244+12¢m) 3

z(t) = —coe sin T
24 (61 + 3/417)°
2 1
<—s+(244+12\/zﬁ7)3—8(244+12\/4T7)3>t 2 L
- 1 ((244+12vaT7)° + 8) /323
+ cse 12(244+12¢m) 3 cos .
24 (61 + 3/417)°
((244-;-12\/4?7) %4-4(2444-12\/4?7) 3 —8) t
1 ce 6(244+12\/4T7) 3
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v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 503

LDSolve [{x' [t]==x[t]-y[t],y' [t]==x[t]+2*z[t],z' [t]==-x[t]+z[t]},{x[t],y[t],=z [t}] },t,IncludeSin

#1t
z(t) = —2c3RootSum [#13 — 2#1% 4 241 — 3&, ¢ }

&

3412 — 44142
#le#lt _ e#lt
3417 — 4#1 42 }
#126#1t _ #le#lt&
3417 — 441 42 }
#1e#lt — et
3417 — 4#1 42 }

#16#115 _ e#lt &
34#1% — 4#1 +2 ]
#12e#lt _ 2#16#1t + e#lt :|

3417 — 4#1 42

#1t

e

3#1% — 441 + 2
1 #1t

]
3#1% — 4#1 + 2
#126#1t _ #16#1t _|_ e#lt &:|

3417 — 4#1 42

— ¢,RootSum [#13 — 2#1% 4+ 2#1 — 3&,

+ c;RootSum [#13 — 2#1% 4 2#1 — 3&,

y(t) = c;RootSum [#13 — 2#1° + 241 — 3&,

+ 2c3RootSum [#13 — 24127 4+ 241 — 3&,

+ ¢sRootSum [#13 — 2#1% 4+ 2#1 — 3&,

z(t) = caRootSum [#13 — 2#1% + 241 — 3&,

— ¢;RootSum {#13 — 2#1% 4 2#1 — 3&,

+ c3RootSum [#13 — 2#12 4 2#1 — 3&,
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9.5 problem 5
Internal problem ID [6715]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

() =z(t)—y+20t)+t—1
y =2z(t) +y— 2(t) — 3t
Zt)=z(t)+y+2(t)+t*—t+2

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 172

Ldsolve([diff(x(t),t)=x(t)—y(t)+z(t)+t—1,diff(y(t),t)=2*x(t)+y(t)—z(t)—3*t‘2,qﬁff(z(t),t)=x(t

1 2ce* : 11¢ : V11t
z(t) =t* — 8 + c;)e — c9€2 cos (\/_T> — cgez sin (T)

A R R S
CQG%\/].]. sin (@) c3e%\/11 cos <@)
_ 5 + 9
3t 7 ¢ V11t ¢ V11t
z@):p—Tf——é——154—qe%-+0ﬁﬂ008(‘7;‘)'+C#”Sh1(_7?_>
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v/ Solution by Mathematica
Time used: 15.906 (sec). Leaf size: 304

LDSOlve [{x' [t]==x[t]-y[t]1+z[t]1+t-1,y' [t]1==2*x[t]+y[t]-z[t]-3*t~2,z' [t]==x[t] +yJ[t] +z[t]+t~2-t+

2 2
z(t) > ' + 50162t + gC362t
1 t/2 V11t (¢1 + 10cy — 4c3)et/2 sin (@) .
+ —(3c1 — 2¢3)e”“ cos _ 1
s 2 5v/11 6
y(t) = 555 ( 11(10£> + 30t — 4(c; + c3)e® + 35)
—44(c1 — 5cy +C3)et/2 cos <\/2_t> —|—4\/_(1701 +5¢5 — 13c3)e ¢/2 gin (\/_t>>
Z(t)—>—3—t2_£_+_3(c —I-C)eZt
9 9 Ty T
1 V11t (c1 4 10cy — 4c3)et/? sin (@) ;
— —(3¢1 — 2¢3)e"/? cos 4 7
’ ? 5V11 12
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9.6 problem 6
Internal problem ID [6716]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

' (t) = —3z(t) + 4y + 2 cos (t) sin (t) e~*
y = 5z(t) + 92(t) + 8cos ()’ et — 4e™
Z(t)=y+62(t) —e*

v/ Solution by Maple
Time used: 46.781 (sec). Leaf size: 12874

|dsolve([diff (x(t),t)=-3%x(t)+4+y (t)+exp(~t)*sin(2¥t) ,diff (y(t),t)=5%x(£)+9%z (£)+4*exp(~t)*cc

Expression too large to display
Expression too large to display
Expression too large to display

v Solution by Mathematica
Time used: 0.649 (sec). Leaf size: 2949

LDSolve[{x'[t ==—3*x[t]+4*y[t]+Exp[—t]*Sin[2*t],y'[t]==5*x[t]+9*z[t]+4*Exp[—t]fCos[2*t],z'[t]

Too large to display
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9.7 problem 7
Internal problem ID [6717]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
7' (t) = 4x(t) + 2y + €'
y = —xz(t) + 3y — &

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 106

‘ dsolve ([diff (x(t),t)=4%x(t)+2*y(t)+exp(t),diff(y(t),t)=-x(t)+3*y(t)-exp(t)], [*(t) , y(€)1, si

z(t) = — 5 - 5
e? cos <@> c;  e2+4/7sin (%) ¢ o
a 2 * 2 2

¢ Tt ¢ Tt ¢
y(t) = e sin (%) co + e? cos (%) c1 + ez
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v/ Solution by Mathematica
Time used: 0.463 (sec). Leaf size: 129

DSolvel{x' [t]==d+x[t]+2+y [t]+Exp[t] ,y' [t]==-x[t] +3sy [t]-Exp[t]}, {x[t],y[t]}, ¢, IncludeSinguls

3 VTt
L ¢ 7\ (c1+4cr)e™?sin (_>
CL‘(t) _(; + cle7t/2 CcoS <\/_T> + 2

VT
7t/2 i VTt
y(®) = & + 2™ cos Vit et Sm( 2 )
L 2 NG
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9.8 problem 8
Internal problem ID [6718]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

o' (t) = Tx(t) + 5y — 92(t) — 8e™*
Y =4x(t) +y + 2(t) + 2™
Z(t) = —2y + 32(t) + & — 3e

v/ Solution by Maple
Time used: 7.375 (sec). Leaf size: 8847

|dsolve([diff (x(),t)=T#x(£)+5%y (£)-9%z (£) -8*exp(-2+t) ,diff (y(£) ,t)=4%x (£)+y (£)+z(t)+2*exp (54

Expression too large to display
Expression too large to display
Expression too large to display

v Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 3002

LDSolve [{x' [t]==T*x[t]+5xy[t]-9*z[t]-8*Exp[-2*t] ,y' [t]==4*x[t]+y[t]+z[t] +2*Epr[5*t] ,2' [t]==-2

Too large to display
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9.9 problem 9
Internal problem ID [6719]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

x/(t) = a;(t) - y(t) + 2z(t) +et— 3t
Y (t) = 3x(t) — 4y(t) + 2(t) + 27" +1
Z(t) = —2z(t) + 5y(t) + 62(t) + 2t — ¢

X Solution by Maple

Ldsolve([diff(x(t),t)=x(t)-y(t)+2*z(t)+exp(-t)-3*t,diff(y(t),t)=3*x(t)-4*y(t)+ (t)+2xexp (-t)+

No solution found
v/ Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 3251

LDSolve[{x'[t]==x[t]-y[t]+2*z[t]+Exp[—t]-3*t,y'[t]==3*x[t]—4*y[t]+z[t]+2*Exp[-f]+t,z'[t]==—2*

Too large to display
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9.10 problem 10
Internal problem ID [6720]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve
r'(t) = e*t + 3x(t) — Ty(t) + 4sin (t) — 4e*
y'(t) = 2e"t + e + z(t) + y(t) + 8sin ()

v/ Solution by Maple
Time used: 0.953 (sec). Leaf size: 131

‘dsolve([diff(x(t),t)=3*x(t)-7*y(t)+4*sin(t)+(t-4)*exp(4*t),diff(y(t),t)=x(t)+y(t)+8*sin(t)+(

11e*t  34et , o
z(t) = — 0 " o5 " °© 6 sin (\/5t> c1 +e“V6 cos (\/615) Cs
) 204 cos (t)  5565sin (¢)
2t 2t _ _
+ e“"sin (\/6t> co + €“ cos (\/ét) c1 97 97

et 1le* 8 t 212sin (¢
y(t) = et sin (\/gt) ¢y + e cos (\/Et) c1 + f() _ 53 _ C(;S?( ) _ SS;YII( )
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v/ Solution by Mathematica
Time used: 11.331 (sec). Leaf size: 190

LDSolve [{x' [t]==3*x[t]-7*y [t]+4*Sin[t]+(t-4)*Exp[4*t],y' [t]==x[t]+y[t]+8%Sin [t}] +(2%t+1) xExp [4

34e*  556sin(t) 204 cos(t)

11
z(t) — ——e*t —

10 25 97 97
2t o3 2t o3
c1e”* sin (\/Et) Tcoe sin (\/Et)
+ cre? cos (V6L ) + —
cre™ cos (V) NG NG
3 4, 1le** 212sin(t) 8cos(t)
y() = 15¢t~ 55 o7 97

c1e?t sin (\/gt) B coe? sin (v/6t)
V6 V6

+ ce® cos (\/615) +
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9.11 problem 11

Internal problem ID [6721]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) — 4y(t)
y'(t) = 4a(t) — Ty(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=3*x(t)-4*y(t),diff (y(t),t)=4*x(t)-7T*y(t)], [x(t), y(t)], %ingsol=a11)

cpe 5

2

z(t) = 2cie’ +

y(t) = clet + CQG_St

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

-

LDSolve [{x' [t]==3*x[t]-4*y[t],y' [t]==4*x[t]-T*y[t]},{x[t],y[t]1},t, IncludeSingu}LarSolut ions

8
—~~
~

) — —e™% (cl (466t — 1) — 2¢9 (e6t — 1))

y(t) = —e (21 (€% — 1) — (e — 1))

Wl Wl
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9.12 problem 12
Internal problem ID [6722]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 44

‘ dsolve ([diff (x(t),t)=-2*x(t)+5xy(t) ,diff (y(t),t)=—2*x(t)+4xy(t)], [x(t), y(t)] L singsol=all)

e'(cos (t) 1 — 3ca cos (t) — 3y sin (¢) — sin (¢) ¢a)
2

z(t) = —

y(t) = e'(cycos () + ¢y sin (2))
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 51

LDSolve [{x' [t]==-2%x[t]+5%y[t],y' [t]==-2%x[t]+4*y[t]},{x[t],y[t]},t,IncludeSingularSolutions

z(t) = €*(cy cos(t) + (5eg — 3cy) sin(t))
y(t) = €*(ca(3sin(t) + cos(t)) — 2c; sin(t))
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9.13 problem 13

Internal problem ID [6723]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = —=z(t) + @
Y (t) = z(t) —y(t)

v Solution by Maple

Time used: 0.032 (sec). Leaf size: 36

-

Ldsolve( [diff (x(t),t)=-x(t)+1/4*xy(t) ,diff(y(t),t)=x(t)-y(t)]1, [x(t), y(t)], sin}sol=a11)

y(t) = cre™7 + cpe” 2
v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 66

-

LDSOlve [{x' [t]1==-x[t]1+1/4xy[t],y' [t]==x[t]-y[t]1},{x[t],y[t]},t, IncludeSingular}!olutions -> T1

e 3t/2 (201 (et + 1) + ¢y (et — 1))

e 3t/2 (201 (et — l) + co (et + 1))
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9.14 problem 14
Internal problem ID [6724]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 26

‘dsolve([diff (x(t),t)=2%x(t)+y(t),diff (y(t),t)=-x(t)], [x(t), y(t)], singsol=all)

z(t) = —e'(cat + ¢1 + ¢3)

y(t) = e'(cat + c1)
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38

s

LDSolve [{x' [t]==2*x[t]1+y[t],y' [t]==-x[t]},{x[t],y[t]},t, IncludeSingularSolutio%xs -> True]

z(t) = e'(ci(t + 1) + cot)
y(t) — e'(cy — (c1 + c2)t)
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9.15 problem 15
Internal problem ID [6725]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = z(t) + 2y(t) + 2(¢)
y'(t) = 62(t) — y(t)
2'(t) = —x(t) — 2y(t) — 2(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 61

‘dsolve([diff(x(t),t)=x(t)+2*y(t)+z(t),diff(y(t),t)=6*x(t)—y(t),diff(z(t),t)=—#(t)—2*y(t)—z(t

4]

£ = —coe—4 _ et — L
z(t) coe c3e 13
3cze® B¢

_ —4t 993 4

y(t) = 2cee 5 T3

2(t) = c; + coe ™ + cze®
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 190

DSolve[{x' [t]==x[t]+2+y[t]+z[t],y' [t]==6wx[t]-y[t] ,z' [t]==-x[t]-2+y [t]-z[t]}, {x[t] ,y[t] ,2[t]

=) = 8i4€_4t (e (=T7e™ +64e™ +27) + 24y (e — 1) + 5 (—=Te™ +16¢™ - 9))
y(t) — %e“"t (c1(=Te* +16e™ — 9) 4 ¢y (6™ 4 8) + c3(—Te' + 4e™ + 3))
2(t) — 8i4e—4t (c1(91e* — 64e™ — 27) — 24cy (™ — 1) — c3(—91e* + 16e™ — 9))
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9.16 problem 16
Internal problem ID [6726]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.1. Page 332

Problem number: 16.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 56

‘ dsolve ([diff (x(t),t)=x(t)+z(t),diff (y(t),t)=x(t)+y(t),diff(z(t) ,t)=—2*x(t)—z(*:)] , [x(2), y(t)

cacos(t)  cssin(t) sin(t)cy  c3cos (t)
MW=——% +*=5 "5 3

t in (¢
_ CQC(;S( ) 0351211( ) el

y(t)

z(t) = sin (t) ca + c3 cos (t)
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 76

LDSolve [{x' [t]==x[t]+z[t],y' [t]==x[t]+y[t],z' [t]==—2*x[t]-z[t]},{x[t],y[t],=z [t}] },t,IncludeSin

z(t) = c1 cos(t) + (¢ + c3) sin(t)
y(t) = coe® + c1 (e — cos(t)) — %c;;(—et + sin(t) + cos(t))

2(t) = czcos(t) — (2¢1 + c3) sin(t)
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10.1 problem 1

Internal problem ID [6727]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = x(t) + 2y(t)
y'(t) = 4a(t) + 3y(?)

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

Ldsolve( [diff (x(t),t)=x(t)+2*y(t),diff (y(t),t)=4*x(t)+3*y(t)], [x(t), y(t)], sit gsol=all)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 71

[DSolve [{x' [t1==x[t]+2xy[t],y' [t]==4*x[t]1+3*y[t]1},{x[t],y[t]1},¢, IncludeSingula\ Solutions -> T

z(t) — %e_t (c1(e® +2) + (e — 1))

y(t) — %e‘t(2cl (€% —1) + c2(2¢% + 1))
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10.2 problem 2

Internal problem ID [6728]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 2y(t)
y'(t) = =(t) + 3y(t)

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 31

‘ dsolve ([diff (x(t),t)=2*x(t)+2*y(t) ,diff (y(t),t)=x(t)+3*y(t)], [x(t), y(t)], si#gsol=a11)

z(t) = —2cie’ + cpe®

y(t) = c1e’ + cpe™

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 67

e

kDSolve [{x' [t]==2*x[t]+2xy [t],y' [t]==x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingula\ Solutions -> 1

z(t) — %et (c1(e +2) +2c (e — 1))

y(t) — %et (cr(e® —1) 4+ c2(2¢* + 1))
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10.3 problem 3

Internal problem ID [6729]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —4z(t) + 2y(t)

v = -2 4oy

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=—4*x(t)+2*y(t) ,diff(y(t),t)=-5/2*x(t)+2xy(t)], [x(t), y(t})] , singsol=all

2cqet

z(t) = 2ce™ + 3

y(t) = cre™® + cqoe’

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 149

e

LDSolve [{x' [t]==-4xx[t]+2*y[t],y' [t]==5/2*%x[t]+2*y[t]},{x[t],y[t]},t, IncludeSi\ gularSolutions

z(t) — %ef«pﬂ/ﬁ)t) <01(<14 - 3\/ﬁ> eV 4 14 4 3\/ﬂ) + 2v/14c, (e2mt - 1))
y(t) = 5—16e‘<(1+m)t> (wﬁcl (ez\/ﬁt - 1) + 265 ((14 + 3\/ﬂ> VIt 4 14 3@))
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10.4 problem 4

Internal problem ID [6730]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

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

‘ dsolve([diff (x(t),t)=-5/2*x(t)+2*y(t),diff (y(t),t)=3/4*x(t)-2xy(t)], [x(t), y(j:)] , singsol=al

4ciet 7t

z(t) = 3 2

— 2026_ 2

7t

y(t) =cre”t +ce 2

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 165

[DSolve [{x' [t]==5/2*x[t]+2xy[t],y' [t]1==3/4*x[t]-2*y[t]1},{x[t],y[t]},t, IncludeS}ingularSolution

1

2(t) %ei( - V105t (3e:((35+3v/105) %" 105) +8/105¢; (5" ~1))

y(t)—)%e}‘( mt)(\/ﬁ@( | )—cz(<3\/ﬁ ) Mt—35—3\/ﬁ>>
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10.5 problem 5

Internal problem ID [6731]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = 10z(¢) — 5y(t)
y'(t) = 8z(t) — 12y(t)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=10%x (t)-5%y(t) ,diff (y(t) ,t)=8%x(t)-12%y(t)], [x(t), y(t)]J, singsol=all)

5cle8t c2e—10t
z(t) = 5 + 1

y(t) = c1e® + cpe 1

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

[DSolve [{x' [t]==10*x[t]1-5*y[t],y' [t]==8*x[t]-12*y[t]1},{x[t],y[t]},¢t, IncludeSin\ larSolutions

e (1 (200 — 2) — 5ey(e — 1))

y(t) — %e_mt (4c1 (€™ — 1) — 2 (€™ — 10))

z(t) —
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10.6 problem 6

Internal problem ID [6732]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27

‘ dsolve ([diff (x(t),t)=—-6*x(t)+2*y(t),diff (y(t),t)=-3*x(t)+y(t)], [x(t), y()], l§ingsol=a11)

z(t) = 2ce ™ + %

y(t) = c; + cpe™™

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

LDSolve [{x' [t]==-6x*x[t]+2*y[t],y' [t]==-3*x[t]+y[t]},{x[t],y[t]},t, IncludeSingujLarSolut ions

z(t) — e (2c2(e”" — 1) — 1 (™ — 6))

) = —e 7 (c2(6€” — 1) — 3¢y (€ — 1))

<<
~—~
-
QU] = O] =
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10.7 problem 7

Internal problem ID [6733]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = z(t) +y(t) — 2(t)
y'(t) = 2y(t)
Z(t) = y(t) — 2(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 50

‘ dsolve ([diff (x(t),t)=x(t)+y(t)-z(t),diff (y(t),t)=2*y(t),diff(z(t) ,t)=y(t)—z(t?] , [x(t), y(b),

—t

e
z(t) = 2c0e* + c1e' + C?’T

y(t) = 3cpe®

2(t) = cpe® + cze”!
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 88

LDSolve [{x' [t]==x[t]+y[t]-z[t],y"' [t]==2*y[t],z' [t]==y[t]-z[t]},{x[t],y[t],z [t]J} ,t,IncludeSing

1
z(t) — ge_t (4eae® + (6c1 — 3(ca + ¢3))e™ — 2 + 3c3)
y(t) = coe®

2(t) — %e_t (c2(€® —1) + 3cs)

241



10.8 problem 8

Internal problem ID [6734]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 2z(t) — Ty(t)
y'(t) = 5z(t) + 10y(t) + 42(¢)
Z'(t) = 5y(t) + 22(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 66

|dsolve([diff (x(t),t)=24x(£) T4y () ,diff (y(t),£)=5*x(£) +10%y (£) +4*z(t) ,diff (z() ) =By (t)+24

761 e7t 4Cz€2t 763 e5t
W=-——F"""5 "

3cgedt

y(t) = cre™ + =

2(t) = c1e™ + cpe® + c3e™
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 190

LDSolve [{x' [t]==2*x[t]-T*y[t],y' [t]==5*x[t]+10*y[t]1+4*z[t],z' [t]==B*y[t]+2*z [tJ] b xle],y0e] 2

z(t) — —%e% (5c1(—35€* + 21€™ + 8) + 7(—5(3c2 + 4cs)e™ + 3(5ey + 4cs)e™ + 8cs))
U(0) = 6% (50 (¢ — 1) + a5 — 3) + ey (e — 1))

1
28 = 662t (51 (_563t +3e” + 2) —5(3c2 + 4c3)e™ + 3(5cy + 4ez)e™ + 14c3)
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10.9 problem 9

Internal problem ID [6735]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —z(t) +y(?)
Y (1) = x(t) + 2y(t) + 2(2)
2(t) = 3y(t) — 2(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 67

\ dsolve ([diff (x(t),t)=—x(t)+y(t),diff (y(t),t)=x(t)+2*y(t)+z(t) ,diff (z(t) ,t)=3*$r(t)—z(t)] , [x(t

2(t) = cre™" + e %cy + cze®
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v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 158

DSolve[{x' [t]==-x[t]+y[t],y' [t]==x[t]+2#y[t]+z[t] 2’ [t]==3+y[t]-z[t]}, {x[t] ,y[t] 2 [t]},¢, Inc

z(t) — %e_% (c1(15€" + € +4) + 4y (6% — 1) + c3(—5e’ + €™ +4))
y(t) — %6_% (c1(e® —1) 4+ c2(4€” + 1) + ¢c5(e” — 1))

z(t) — ie_% (3c1(—5€" + € +4) + 12¢5(e” — 1) + c3(5e’ + 3™ + 12))
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10.10 problem 10

Internal problem ID [6736]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 33

‘dsolve([diff(x(t),t)=x(t)+z(t),diff(y(t),t)=y(t),diff(z(t),t)=x(t)+z(t)],[x(t?, yt), z(®)],

z(t) = cze® — ¢y

y(t) = c1€’

2(t) = ¢y + c3e®
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v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 128

LDSolve [{x' [t]1==x[t]1+z[t],y' [t1==y[t],z' [t]==x[t]+z[t]1},{x[t],y[t],z[t]},t, IncjludeSingularSol

z(t) — %(01 (e” +1) + (e — 1))
(1) = 5 (er(e* 1) +ea(e* + 1)
y(t) — cze’

z(t) — %(01 (e” +1) + (e — 1))

(1) = 5 (er(e* 1) +es(e* + 1)

y(t) =0
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10.11 problem 11

Internal problem ID [6737]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

o/ (t) = —a(t) - y(t)
s = 30 _ 3900

= 4 - T + 3Z(t)
J(t) = xét) 4 yElt) 3 z(2t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 67

‘dsolve([diff(x(t),t)=-x(t)-y(t),diff(y(t),t)=3/4*x(t)-3/2*y(t)+3*z(t),diff(z(#),t)=1/8*x(t)+

12cie” 3
z(t) = — ; —de ey — dege™ 2
6 _t
y(t) = 5" — 2cye”

_t —t _3t
z(t) =c1e72 +e ‘cg+cze 2
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v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 168

LDSolve [{x' [t]==—x[t]-y[t],y' [t]1==3/4*x[t]-3/2xy[t]1+3*z[t],z' [t]==1/8x[t]+1/4*y[t]-1/2*=z[t]},

z(t) — %e_?’t/z (c1(8e/? — 3e' — 3) —4(e"? — 1) (3e3(e"’? — 1) +¢))
y(t) — }16_3t/2 (3c1(e' — 1) +4(3cs(e" — 1) + c2))
z(t) — ée_?’w (a1 (—8et/2 + 5e’ + 3) +4c, (et/2 -1)+ 403(—6(3t/2 + 5¢’ +3))
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10.12 problem 11

Internal problem ID [6738]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

o/ (t) = —a(t) - y(t)
s = 30 _ 3900

= 4 - T + 3Z(t)
J(t) = xét) 4 yElt) 3 z(2t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 67

‘dsolve([diff(x(t),t)=-x(t)-y(t),diff(y(t),t)=3/4*x(t)-3/2*y(t)+3*z(t),diff(z(#),t)=1/8*x(t)+

12cie” 3
z(t) = — ; —de ey — dege™ 2
6 _t
y(t) = 5" — 2cye”

_t —t _3t
z(t) =c1e72 +e ‘cg+cze 2
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v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 168

LDSolve [{x' [t]==—x[t]-y[t],y' [t]1==3/4*x[t]-3/2xy[t]1+3*z[t],z' [t]==1/8x[t]+1/4*y[t]-1/2*=z[t]},

z(t) — %e_?’t/z (c1(8e/? — 3e' — 3) —4(e"? — 1) (3e3(e"’? — 1) +¢))
y(t) — }16_3t/2 (3c1(e' — 1) +4(3cs(e" — 1) + c2))
z(t) — ée_?’w (a1 (—8et/2 + 5e’ + 3) +4c, (et/2 -1)+ 403(—6(3t/2 + 5¢’ +3))
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10.13 problem 12

Internal problem ID [6739]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = —z(t) + dy(t) + 22(t)
Y (t) = 4a(t) — y(t) — 22(t)
2/ (t) = 62(t)

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 58

|dsolve([diff (x(£),t)=-x(t)+a*y(£)+2+z(t) ,diff (y(t) ,t)=4*x(t)-y (£)-2%z(t) ,diff (z(t) ,£)=6*z(t)

2 e6t
z(t) = 0131 + c1e* — cpe™

2c5€e5t

) = ce—5t 3t
y(t) = c2e™>" + c1e 11

2(t) = c3e®
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 105

DSolvel{x' [t]==-x[t]+4xy[t]+2+z[t],y' [t]==4xx[t]-y[t]-2¢z[t] ' [t]==6xz[t]}, {x[t],y[t],z[t]}

z(t) - 2—126_5t(1101 (e +1) + 1lcp(e¥ — 1) + 4ez (e — 1))

y(t) — 2—126_5t(11cl (e —1) 4+ 1lcp(e¥ + 1) — 4es (e — 1))

2(t) = cze®
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10.14 problem 13

Internal problem ID [6740)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = ?
ey _ y(t)
y(©) =) - 1

With initial conditions
[2(0) = 4, y(0) = 5]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 25

Ldsolve([diff(x(t),t) = 1/2xx(t), diff(y(t),t) = x(t)-1/2xy(t), x(0) = 4, y(O)J= 5], [x(t), y(

z(t) = 4de?

y(t) =e"7 + 4e2
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32

LDSolve [{x' [t]==1/2*%x[t],y' [t]==x[t]-1/2*y[t]1},{x[0]==4,y[0]==5},{x[t],y[t]} ,tJ, IncludeSingula

z(t) — 4et/?
y(t) — e % (4e +1)
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10.15 problem 14

Internal problem ID [6741]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t) + y(t) + 42(t)
y'(t) = 2y(t)
2(t) = x(t) +y(t) + 2(¢)

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 53

\dsolve([diff(x(£),t) = x(£)+y(£)+4*z(t), diff(y(),t) = 2y(t), diff(z(),t) = x(£)+y(£)+z(t

z(t) = —-be* +e ' +5e*

y(t) = 3¢

256



v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 63

LDSolve Hx' [tl==x[t]+y [t]1+4*z[t],y' [t]==2%y[t],z' [t]==x[t]+y[t]+z[t]},{x[0O] ==1J,y [0]==3,z[0]==

z(t) — e~ — 5e? + 5et

y(t) — 3e*

1
z(t) = ée_t(—4e3t + 5e* — 1)
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10.16 problem 15

Internal problem ID [6742]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve

2(t) = Q?E)t) N QIi;ét) 4 16;(75)
J () = 7igf) 4 133;(15) + 21;(75)
J(t) = 111170(15) n 17iyo(t) n 17;(15)
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v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 1014

Ldsolve([diff(x(t),t)=9/10*x(t)+21/10*y(t)+32/10*z(t),diff(y(t),t)=7/10*x(t)+§§/10*y(t)+42/10

z(t)

4 4
(—177;(329940 + 604/29760999) * /3 + 17(329940 + 607+/29760999) * + 124200004 (329940 + 604+/29

4 4
(-172'(329940 +60i1/29760999) * /3 — 17(329940 + 60i1/29760999) * + 124200004 (329940 + 60i+/

4 2
(17(329940 +60i1/29760999) * + 27870(329940 + 60i1/29760999) ° — 124200i+/29760999 — 124200

98910 (329940 + 60i

y(t)

4 4
(112' (329940 + 60i+/29760999) * 1/3 — 11(329940 + 60i1/29760999) * + 36000004 (329940 + 60i+/2976(

4 4
<11i (329940 + 60¢4/297 60999) 33411 (329940 + 602/ 29760999) ¥ + 36000002 (329940 + 602+/297

4 2
<11 (329940 + 602/ 29760999) ® +29670 (329940 + 60¢+/ 29760999) ? 4 36000¢+/29760999 + 3600000
_|_

98910 (329940 + 60+

2 2 1
(i (329940+60i\/29760999) 3.3+ (329940+60i\/29760999) 3 _6000iv/3—216 (329940-{-601'\/29760999) 3 +6000> t

I
60 (329940+60i\/29760999) 3

z(t) = c1e
2 2 1
<i (329940+60i\/ 29760999) 33— (329940+60i\/ 29760999) 3 _6000i1/34216 (329940+60iv 29760999) 3 —6000) t
259 ‘ 1
_|_ CQe 60( 3299404607/ 29760999)

2 1
<(329940+60i\/29760999) 3 1108 (329940+60i\/29760999) 3 +6000> t



v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 616

LDSolve [{x' [t]1==9/10%x [t]+21/10%y [t]+32/10%z[t] ,y' [t]==7/10%x [t]+656/10%y [t] +42}/10*z [t],z' [t]=

z(t) — 2csRootSum | #1° — 1084+1% + 1888#1 + 9044,

16410 — 599¢ 50" N
3417 — 21641 + 1888

r #1¢ #1¢

21#l1le’ 0 — 170e 10
RootS 13 — 108#1% + 1888#1 + 904&, &

 czRootSum| 3 # # 3412 — 21641 + 1888

+ c;RootSum | #1° — 108417 + 1888#1

+ 904&,

#1% i _ 99#1e o 4 1496 50" %
3#1% — 21641 + 1888

#1e™0" 1 32¢%0

10 10

£) — Te;RootSum | #13 — 1084412 + 188841 + 9044, c S
y

3417 — 216#1 + 1888

#1t
3#1 —11
+ 14csRootSum [#13 — 108417 + 188841 + 904&, #le it e &]

3#1% — 21641 + 1888

+ c;RootSum [#13 — 108#1% + 188841

+ 904&,

#1260 — 43410 — 4ﬁe*fét&
3#1% — 21641 + 1888

#1t
11#1 £ _ -
z(t) = c;RootSum [#13 — 108412 + 1888#1 + 904&, #le 596e 10 &]

" 3412 — 21641 + 1888

r #1t #1¢
17#1le 0 + 78’10

RootS 13 — 108417 + 188841 + 9044, &
- c2RootSum| # #1+ 18884 3417 — 21641 + 1888

+ csRootSum | #1% — 108412 + 188841

4004t #1270 — 74410 + 43870 &]

3417 — 21641 + 1888
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10.17 problem 16

Internal problem ID [6743]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 16.

ODE order: 1.

ODE degree: 1.

Solve
z1(t) = z1(t) + 2z3(t) — 9-’”45@)
2(t) = 51?8@) — z4(t) + 3z5(t)
z5(t) = z1(t) + 2x2(t) — 3z3(t)
e
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v/ Solution by Maple
Time used: 0.234 (sec). Leaf size: 1389

Ldso1ve([diff(x__1(t),t)=x__1(t)+2*x__3(t)—18/10*x__4(t),diff(x__z(t),t)=51/1qfx__2(t)—x__4(t

.’I)l(t) =

346378788000 QZ

=1

B 9512446718921

5

15248812500 - RootOf (500_2° — 3050_Z* — 4450__Z° + 35110_Z° + 20779_Z — 81879, index
a=1

" 2512446718921

5

1155099105820 ( > RootOf (500__Z° — 3050_Z" — 4450_Z* + 35110_Z* + 20779__Z — 81879, ind
a=1

- 2512446718921

538124307820 25: eRootOf(SOO_Z5—3050_Z4—4450_Z3+35110_22+20779_Z—81879,index=_a)t_ C_a)

RootOf (500_Z° — 3050_Z* — 4450_Z° + 35110_ 2% + 20779__Z — 81879, inde:

a=1

2512446718921

5
24122625000( > RootOf (500_Z° — 3050_2Z" — 4450_Z° + 35110_ 2" + 20779_Z — 81879, index
a=1

- 2512446718921

IL'Q('L') =

5
1216113967980( > RootOf (500_2° — 3050__Z" — 4450_Z° + 35110_ 2% + 20779_Z — 81879, ind
a=1

B 2512446718921
13519594578350 25: @RootOf (500_2° —3050_7*—4450_2°+35110_27%+20779_Z—81879,index=_a)t (7 )

a=1

* 2512446718921

5
6739842774000( > RootOf (500_Z5 —3050_Z* — 4450 7% + 35110 7% + 20779 Z — 81879, inde
a=1

B 2512446718921
5
508009681000 > RootOf (500__2Z° — 3050_Z* — 4450_Z° + 35110_2* + 20779_Z — 81879, inde

=1

- 2512446718921
5
462980781000 QZ RootOf (500_Z° — 3050_Z" — 4450_Z* + 35110_ 2" + 20779__Z — 81879, inde
a=1
" 2512446718921

z3(t) = 262
5
625855092300 ( > RootOf (500__2° — 3050_2Z* — 4450_Z° + 35110_Z* + 20779_Z — 81879, inde:

a=1




v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 2839

LDSolve [{x1' [t]==x1[t]+2*x3[t]-18/10*x4[t] ,x2' [t]==51/10*x2[t]-x4 [t]+3*x5[t] ,x8' [t]==x1[t]+2+

Too large to display
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10.18 problem 19

Internal problem ID [6744]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 19.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) — y(?)
y'(t) = 9=(t) — 3y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

‘ dsolve ([diff (x(t),t)=3*x(t)-y(t),diff (y(t),t)=9*x(t)-3*y(t)], [x(t), y(t)], si#gsol=a11)

1 1 1
.’,C(t) = 501 + gclt + 502

y(t) = cit + ¢

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 34

-

LDSolve [{x' [t]==3*x[t]-y[t],y' [t]==9*x[t]-3*y[t]1},{x[t],y[t]},t, IncludeSingula\ Solutions

z(t) = 3cit — ot + 1
y(t) = 9eit — 3eat + ¢
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10.19 problem 20

Internal problem ID [6745]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 20.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

‘ dsolve ([diff (x(t),t)=-6*x(t)+5xy(t) ,diff (y(t),t)=-b*x(t)+4xy(t)], [x(t), y(t)] L singsol=all)

e *(5cat + 5eyp — ¢o)
5

z(t) =

y(t) =e (et + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==-6%x[t]+5%y[t],y' [t]==-5%x[t]+4*y[t]},{x[t],y[t]},t,IncludeSingularSolutions

z(t) = e *(=5eit + Heot + 1)
y(t) = e *(=bcit + beot + ¢2)
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10.20 problem 21

Internal problem ID [6746]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 21.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 35

‘ dsolve ([diff (x(t),t)=-x(t)+3*y(t),diff(y(t),t)=-3*x(t)+5*y(t)], [x(t), y(t)], l§ingsol=a11)

2
t —
2(t) = e (3co —;361 c2)

y(t) = e*(cot + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==—x[t]+3*y[t],y' [t]==-3*x[t]+5xy[t]},{x[t],y[t]},t, IncludeSinguJLarSolut ions

z(t) — e*(—3cit + 3cot + c1)
y(t) — e*(=3cit + 3eat + ¢3)
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10.21 problem 22

Internal problem ID [6747]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 22.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 12z(¢) — Yy(t)
Y (t) = 4x(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

‘dsolve([diff (x(t),t)=12%x(t)-9xy(t),diff (y(t),t)=4*x(t)], [x(t), y(t)], singsol=all)

6t
t
2(t) = e%(6cy 2601 + ¢2)

y(t) = e%(cot + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==12*%x[t]-9*y[t],y"' [t]==4xx[t]},{x[t],y[t]},t, IncludeSingularSolﬁ.\tions -> True]

z(t) — e%(6c1t — 9ot + 1)
y(t) — €% (4cit — 6eot + )
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10.22 problem 23

Internal problem ID [6748]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 23.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 3z(t) — y(t) — 2(t)
y'(t) = z(t) + y(t) — 2(t)
2(t) = z(t) — y(t) + 2(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 57

|dsolve([diff (x(),t)=3+x(£)-y(£)-2z(t),diff (y(£),£)=x(£)+y(£)-2(t) ,diff (z(t),£)=x(t) -y (£)+z(t

z(t) = 2ce® + cze’ + cre*

y(t) = coe® + cze’ + cre*

2(t) = cpe® + cze
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v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 86

LDSolve Hx' [t]==3*x[t]-y[t]-z[t],y"' [t]==x[tl+y[t]-z[t],z' [t]==x[t]-y[t]+z[t]} ,j(x (tl,y[t],z[t]

z(t) = €' (c1(2¢" — 1) — (c2 +¢3) (¢ — 1))
y(t) = ' (ci(e" — 1) — cs€’ + 2 + ¢3)
2(t) = €' (c1(ef — 1) — o€’ + c2 + c3)
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10.23 problem 24

Internal problem ID [6749]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) + 2y(t) + 42(¢)
Y (t) = 2z(t) + 22(t)
2'(t) = 4x(t) + 2y(t) + 3z(t)

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 66

‘dsolve([diff(x(t),t)=3*x(t)+2*y(t)+4*z(t),diff(y(t),t)=2*x(t)+2*z(t),diff(z(t?,t)=4*x(t)+2*y

8]t 503e_t c1e

4 2

t
z(t) = coe

coedt  cze” .

y(t) = 5 + > + cie”

2(t) = cpe® + cze™"
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 135

LDSolve [{x' [t]==3*x[t]+2*y [t]+4*z[t],y' [t]==2*x[t]+2*z[t] ,z' [t]==4*x [t]+2*y [t] j*S*z [t]1},{x[t],

z(t) — %e‘t (c1(4€” +5) +2(ca + 2c3) (e” — 1))
y(t) — %e‘t(2c1 (€” —1) + c2(e” +8) +2¢3(e” — 1))

z(t) — %e"t (4e1(€” — 1) + 25 (€% — 1) + c3(4e™ + 5))
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10.24 problem 25

Internal problem ID [6750]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 25.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = bz (t) — 4y(t)
Y (t) = z(t) + 22(2)
2'(t) = 2y(t) + 5z(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 63

\ dsolve ([diff (x(t),t)=5*x(t)-4*y(t),diff(y(t),t)=x(t)+2*z(t),diff(z(t) ,t)=2*y(#)+5*z(t)] , [x(t

5 5t
z(t) = —2cpe” — 2c3e™t + % —2¢;

5¢

c3€ 5cy

t = el —
y(t) = =5 5

2(t) = c1 + cpe® + c3e®t
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 141

LDSolve [{x' [t]==b*x[t]-4xy[t],y' [t]==x[t]+2*z[t],z' [t]==2%y[t]+5*z[t]},{x[t] ,yJ[t] »z[t]},t,Inc

o(t) = g (1 (¢%(29 — 208) — 4) — 4(Bea(e” — 1) +2e5(e% (5t 1) +1)))
vO) = zer(e = 1) + el - 1) ey

z(t) — 2—15(2cl(e5t(5t — 1) +1) +10c;(e” — 1) + c5(e™(20t + 21) + 4))
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10.25 problem 26

Internal problem ID [6751]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 26.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t)
Y (t) = 3y(t) + 2(t)
Z(t) = —y(t) + 2(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 37

‘ dsolve ([diff (x(t),t)=x(t),diff(y(t),t)=3*y(t)+z(t),diff (z(t),t)=-y(t)+z(t)], [#(t) , y(t), z(t

z(t) = i€’

y(t) = —e*(cst + c2 + ¢3)

2(t) = e*(cst + c3)
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v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 96

LDSolve [{x' [t]==x[t],y' [t]1==3*y[t]1+z[t],z' [t]1==-y[t]1+z[t]1},{x[t],y[t],z[t]},t ,J[ncludeSingular

z(t) — cr€’

y(t) = e*(co(t + 1) + cst)
2(t) — €*(c3 — (cz + c3)t)
z(t) = 0

y(t) — e*(ca(t + 1) + cst)
2(t) = €*(c3 — (ca + c3)t)
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10.26 problem 27

Internal problem ID [6752]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 27.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = z(t)
y'(t) = 2z(t) + 2y(t) — 2(¢)
Z(t) =y(t)

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 46

‘dsolve([diff(x(t),t)=x(t),diff(y(t),t)=2*x(t)+2*y(t)—z(t),diff(z(t),t)=y(t)],[X(t), yt), z(

z(t) = cze’

y(t) = €' (cst® + cat + 2c3t + 1 + ¢2)

Z(t) = et <C3t2 + Czt + Cl>
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65

LDSolve [{x'[t]1==x[t],y' [t]1==2*x[t]1+2xy[t]-z[t],z' [t]1==y[t]},{x[t],y[t],z[t]} ,tJ, IncludeSingula

z(t) — cre’
y(t) — € (clt2 + (2¢1 + o —c3)t + 02)
2(t) = €' (crt® + (c2 — c3)t + c3)
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10.27 problem 28

Internal problem ID [6753]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 28.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 46

|dsolve([diff (x(t),t)=4%x(£)+y(£) ,diff (y(t),t)=d*y(t)+z (%) ,diff (z(t),t)=4*z(t)], [x(t), y(t),

(cat® + 2cot + 2¢;) €

z(t) = 5

y(t) = (cst +co) &

2(t) = cae™
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 57

LDSolve [{x' [t]==4*xx[t]+y[t],y' [t]==4*y[t]l+z[t],z' [t]==4*z[t]},{x[t],y[t],z[t] }J,t ,IncludeSingu

1
z(t) — §e4t(t(03t + 2¢2) + 2¢1)

y(t) — e*(cst + c3)

2(t) = cze®
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10.28 problem 29

Internal problem ID [6754]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-

TIONS. EXERCISES 8.2. Page 346
Problem number: 29.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 4y(t)
Y (t) = —z(t) + 6y(t)

With initial conditions
[2(0) = —1,y(0) = 6]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 28

‘dsolve([diff(x(t),t) = 2xx(t)+4*y(t), diff(y(t),t) = -x(t)+6*y(t), x(0) = -1, y(0) = 6], [x(t

z(t) = e*(26t — 1)

y(t) = e*(13t + 6)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

LDSolve [{x' [t]==2%x[t]+4*y[t],y' [t]==-x[t]+6*y[t]1},{x[0]==-1,y[0]1==6},{x[t],y [T] },t,IncludeSi

z(t) — (26t — 1)
y(t) — e* (13t + 6)
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10.29 problem 30

Internal problem ID [6755]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 30.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = 2(t)
y'(t) =y(t)
Z(t) =xz(t

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 37

‘dsolve([diff(x(t),t) = z(t), diff(y(t),t) = y(t), diff(z(t),t) = x(t), x(0) =1, y(0) = 2, 2

z(t) = —2e "+ 3¢

y(t) = 2¢'

2(t) =2e" + 3¢
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v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 42

LDSolve Hx' [tl==z[t],y' [t]1==y[t],z' [t]==x[t]},{x[0]==1,y[0]==2,2[0]==56},{x[t] ,}' (t],z[t]},t,In

z(t) — 3¢’ — 2e”*
2(t) = 27" + 3é'
y(t) — 2¢€
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10.30 problem 33

Internal problem ID [6756]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 33.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 48

‘ dsolve ([diff (x(t),t)=6*x(t)-y(t),diff (y(t),t)=5*x(t)+2*xy(t)], [x(t), y(t)], si#gsol=a11)

o(t) = e*(cos (t) c1 + 2c; cos (t)5—|— 2¢; sin (t) — sin (¢) ¢2)

y(t) = e*(ca cos (t) + c; sin (t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 55

LDSolve [{x' [t]==6*x[t]-y[t],y' [t]==b*x[t]+2*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> T

z(t) — e*(c1(2sin(t) + cos(t)) — ¢z sin(t))
y(t) — e*(cycos(t) + (5ep — 2¢;) sin(t))
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10.31 problem 34

Internal problem ID [6757]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 34.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

|dsolve([diff (x(t),t)=x(£)+y(t),diff(y(t),t)=-2*x(t)-y(t)1, [x(t), y(t)], singsol=all)

2(t) = sin(t)ca cos(f)er  cpcos(t)  csin(t)
2 2 2 2

y(t) = cacos (t) + ¢y sin (¢)
v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 39

-

LDSolve [{x' [t]1==x[t]+y[t],y' [t]1==-2xx[t]-y[t]},{x[t],y[t]1},t, IncludeSingularSo}Lutions -> True

z(t) — c1cos(t) + (c1 + c2) sin(?)
y(t) = cocos(t) — (2¢1 + ¢2) sin(t)
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10.32 problem 35

Internal problem ID [6758]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 35.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 5z (t) +y(t)
y'(t) = —2z(t) + 3y(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 46

‘ dsolve ([diff (x(t),t)=5*x(t)+y(t),diff (y(t),t)=-2*x(t)+3*xy(t)], [x(t), y(t)]1, sﬁ.ngsol=a11)

e*(cos (t) c; + cp cos (t) + c1 sin (t) — sin (¢) c2)
2

z(t) = —

y(t) = e*(ca cos (t) + c; sin (t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 51

LDSolve [{x' [t]==b*x[t]+y[t],y' [t]==—2xx[t]+3*y[t]},{x[t],y[t]},t, IncludeSingul%rSolutions ->

z(t) — €*(cy cos(t) + (c1 + ¢2) sin(t))
y(t) = e*(cy cos(t) — (2¢1 + c3) sin(t))
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10.33 problem 36

Internal problem ID [6759]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 36.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) + 5y(t)
y'(t) = —2z(t) + 6y(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 59

Ldsolve( [diff (x(t),t)=4*x(t)+5*y(t),diff (y(t),t)=-2*x(t)+6*xy(t)], [x(t), y(t)] ,J singsol=all)

e(sin (3t) ¢; + 3sin (3t) co — 3cos (3t) ¢; + cos (3t) ¢z)

z(t) = 5

y(t) = e”(sin (3t) ¢; + cos (3t) cy)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 69

-

LDSolve [{x' [t]==4*x[t]1+5*xy [t],y' [t]==-2*x[t]+6*y [t]},{x[t],y[t]},¢t, IncludeSing}larSolutions -

z(t) — %657:(301 cos(3t) — (c1 — beg) sin(3t))

y(t) = %e5t(3cz cos(3t) + (s — 2¢1) sin(3¢))
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10.34 problem 37

Internal problem ID [6760)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 37.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 4z(t) — 5y(t)
Y (t) = 5x(t) — 4y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 50

‘ dsolve ([diff (x(t),t)=4*x(t)-5xy(t),diff (y(t),t)=5*x(t)-4*y(t)], [x(t), y()], l§ingsol=a11)

o(t) = 3 cos é3t) ¢ 3sin é3t) c 4sin (3t) ¢ n 4 cos (3t) co

y(t) = sin (3t) ¢ + cos (3t) c2

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 58

-

LDSolve [{x' [t]==4*x[t]-5*y[t],y' [t]1==6*x[t]-4*xy[t]1},{x[t],y[t]1},t, IncludeSingu}LarSolut ions

1
z(t) — c1 cos(3t) + 5(401 — 5cz) sin(3t)

1
y(t) — ¢z cos(3t) + 5(561 — 4cy) sin(3t)
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10.35 problem 38

Internal problem ID [6761]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 38.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 58

|dsolve([diff (x(t),t)=x(t)-8%y(t),diff (y(t),t)=x(t)-3*y(t)], [x(t), y(t)], singsol=all)

z(t) = 2e7(sin (2t) ¢; — sin (2t) ¢z + cos (2t) ¢; + cos (2t) c3)

y(t) = e *(sin (2t) ¢; + cos (2t) c3)

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 64

s

LDSolve [{x' [t]==x[t]-8*xy[t],y' [t]1==x[t]-3*y[t]},{x[t],y[t]},¢t, IncludeSingularS}:lutions -> Tru

z(t) — e *(c1cos(2t) + (c1 — 4eg) sin(2t))

y(t) = %e_t(2cz cos(2t) + (1 — 2¢5) sin(28))
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10.36 problem 39

Internal problem ID [6762]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 39.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 2(t)
y'(t) = —z(¢)
Z(t) = y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 41

|dsolve([diff (x(t),t)=z(t),diff (y(t),t)=-2(t),diff (z(t),t)=y(t)], [x(t), y(t), z(t)], singsols=

z(t) = —cgcos (t) + czsin (t) + ¢

y(t) = ca cos (t) — c3sin (t)

z(t) = sin (t) ca + c3 cos (t)
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 50

LDSolve [{x' [t]===z[t],y' [t]==-z[t],z' [t]==y[t]},{x[t],y[t],z[t]},t, IncludeSingujLarSolut ions ->

z(t) = —cocos(t) + cssin(t) + ¢1 + ¢
y(t) = cocos(t) — cgsin(t)
z(t) — czcos(t) + co sin(t)
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10.37 problem 40

Internal problem ID [6763]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 40.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + y(t) + 22(¢)
y'(t) = 3z(t) + 62(t)
2'(t) = —4z(t) — 32(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 92

‘dsolve([diff(x(t),t)=2*x(t)+y(t)+2*z(t),diff(y(t),t)=3*x(t)+6*z(t),diff(z(t),#)=—4*x(t)—3*z(

e’(2sin (2t) cp — sin (2t) c3 + cos (2t) c2 + 2 cos (2t) ¢3)
2

z(t) = —

3cget cos (2t) N 3czet sin (2t)

y(t) = —2cie™% — 5 5

2(t) = c1e™% + cye’ sin (2t) + cse’ cos (2t)
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v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 176

LDSolve [{x' [t]1==2%x[t]+y[t]+2*z[t] ,y' [t]==3*x[t]+6*z[t] ,z' [t]==-4*x[t]-3*z[t] }J, {x[t],ylt],z[t

1
z(t) — Eet(ch cos(2t) + (c1 + ¢z + 2¢3) sin(2t))

2
y(t) — g(—301 + ¢y — 3c3)e 3 + 2(201 + ¢y + 2c3)e’ cos(2t) — 2(301 —c
— 2c¢3)e’ sin(t) cos(t)

1
z(t) — ge_3t(—(3cl — ¢y — 2c3)e* cos(2t) — 2(2c; + ¢z + 2¢3)e™ sin(2t) + 3¢; — o + 3cs)
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10.38 problem 45

Internal problem ID [6764]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-
tion.

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-
TIONS. EXERCISES 8.2. Page 346

Problem number: 45.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = z(t) — 12y(t) — 142(¢)
Y (t) = =(t) + 2y(t) — 32(2)
2Z(t) = =(t) +y(t) — 22(t)

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 62

|dsolve([diff(x(£),t) = x(£)-124y(£)-14%z(t), diff(y(t),t) = x(£)+2+y(£)-3*z(t), diff(z(t),t)

z(t) = —25€’ + 29 cos (5t) + 11 sin (5t)

y(t) = 7€’ + 6sin (5t) — cos (5t)

z(t) = —6€’ + 6sin (5t) — cos (5t)
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v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 65

LDSolve [{x' [t]==x[t]-12*y[t]-14*z[t],y' [t]==x[t]+2*y[t]1-3*z[t],z' [t]==x[t]+y [t}l -2xz[t]},{x[0]

z(t) — —25e’ + 11sin(5t) + 29 cos(5t)
y(t) — 7€' + 6sin(5t) — cos(5t)
z(t) = —6€e" + 6sin(5t) — cos(5t)
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11 CHAPTER 8 SYSTEMS OF LINEAR
FIRST-ORDER DIFFERENTIAL

EQUATIONS. EXERCISES 8.3. Page 354

11.1 problem 1 . . . . . . . . . . e e
11.2 problem 2 . . . . . . . . e
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11.1 problem 1

Internal problem ID [6765]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-

TIONS. EXERCISES 8.3. Page 354
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 3y(t) — 7
y(t) = —=(t) — 2y(t) + 5

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 34

|dsolve([diff (x(t),t)=2xx(t)+3xy(t)-7,diff (y(t),t)=-x(t)-2xy(t)+5], [x(t), y(t)], singsol=all)

z(t) = —e fey — 3cie’ — 1

y(t) =efea + e’ + 3

v Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 76

s

LDSolve [{x' [t]==2*x[t]+3xy [t]-7,y"' [t]==-x[t]-2xy [t]+5},{x[t],y[t]},¢, IncludeSi\ gularSolutions

1
z(t) — ée_t(—2et +3(c1 + e2)e” — a1 — 3c2)

1
y(t) — §€_t (6" — (c1 + c2)e* + c1 + 3c2)
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11.2 problem 2

Internal problem ID [6766]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL,
WARREN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edi-

tion.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUA-

TIONS. EXERCISES 8.3. Page 354
Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = 5z(t) + y(t) + 2
Y (t) = —z(t) + 11y(t) + 6
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 38

Ldsolve( [diff (x(t),t)=5*x(t)+9*y (t)+2,diff (y(t),t)=-x(t)+11*y(t)+6], [x(t), y(t})] , singsol=all

1
z(t) = 5+ e®(3cit — ¢ + 3cy)
1 8t
y(t) = —3 + e (crt + ¢2)

v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 54

-

LDSolve [{x' [t]==b*x[t]1+9*y [t]+2,y' [t]==-x[t]+11*xy[t]+6},{x[t],y[t]},¢t, IncludeSjﬁngularSolution

1
z(t) — 3 + €% (=3cit + 9ot + ¢1)

1
y(t) — —5 + €8t(61(—t) + 302t + 02)
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