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1.1 problem 3. series method

Internal problem ID [5796]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

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

1 1 1, 1 ., 1

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

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

-

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

x’ 28 28 ozt 2
v o T ST |
y(x)—)@( 5040—|—120 6 +x)+01( 720+24 2 + >

~—



1.2 problem 3. direct method

Internal problem ID [5797]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

e hY

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

N\ J

y(z) = ¢y sin (z) + co cos (z)

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 16

~—

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

y(x) = c1 cos(z) + cosin(z)



1.3 problem 4. series method

Internal problem ID [5798]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

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

— 12 i4 LG 13 Ls I 8
y(z) = <1+ 5% + 4% + 75n” )y(O)-I— (a:—l— 6% + 190% T 5010° D(y) (0) + O(z®)

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

-

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

z’ 25 28 28 ozt 2?
eI Had el T |
y(x)—>c2<5040+120+ s +x)+01(720+24+ 5+ )

~—



1.4 problem 4. direct method

Internal problem ID [5799]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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)

N\ J

y(x) = e %c; + €%cy

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 20

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

T

y(x) = c1€” + coe”



1.5 problem 5. series method

Internal problem ID [5800]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

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

— 1 2 1 3 1 4 1 5 1 6 1 7 8
y(z) = y(0) + <x+2x + 5T+ 5% 150% T 70® T E0a0”® D(y) (0) + O(z®)

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

-

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

x’ x 2 ozt P P
y(x)_>c2<M+%+EO+ﬂ+€+5+x)+cl

~—



1.6 problem 5. direct method

Internal problem ID [5801]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

e hY

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

N\ J

y(x) =c1 +€%cy

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 14

~—

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

y(x) = c1e” + ¢y



1.7 problem 6. series method

Internal problem ID [5802]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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 :0

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

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

2 1 2 2 4
(o) =3(0) + (3 ="+ 30 ~ 3o + £ = a4 5127 ) D) 0+ O()

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

-

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

(@) = 47 228 N 2z° ot N 223 2, 2) 4
)l ——+-———+— -2+ | +c
y 2\315" 45 " 15 3 ' 3 L

~—



10

1.8 problem 6. direct method

Internal problem ID [5803]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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)+2*diff (y(x),x)=0,y(x), singsol=all)

N\ J

y(z) = c1 + coe™ >

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

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

1
y(x) = co — 5016_2’”
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1.9 problem 7

Internal problem ID [5804]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

y' —zy=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

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

y@ﬁ:O+%ﬁ+1%f)mm+(m+%ﬁ+gaﬂ)D@ﬂ®+0@5

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

e

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

'zt 8 28
LA T T
y(x)—>62<504+12+m>+C1<180+ 6 + )
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1.10 problem 8

Internal problem ID [5805]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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”+w2y= 0

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

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

N\

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

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

e

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

~—

z® zt
y(x) —>cz(x— %) +cl(1— E)
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1.11 problem 9

Internal problem ID [5806]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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;
‘dsolve(diff(y(x),x$2)—2*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y(z) = (1 il Ll Lxﬁ) y(0) + (a: + éx3 + 2—14:c5 + %:ﬂ) D(y) (0) + O(z®)

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

e

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

O (A U (N A g
y 2\112 724 " 6 7240 8 2
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1.12 problem 10

Internal problem ID [5807]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS ABOUT ORDINARY POINTS. EXERCISES 6.2. Page 246

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Hermite]

v' —vy'r+2y=0

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

.
‘Order:=8;
‘dsolve(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) + <x — 6% "%~ @:ﬂ) D(y) (0) + O(=®)

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

e

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

x7 2 2
1— 22 _r o _r v
y(@) = e x>+c2< 1680 120 6 H”)



15

1.13 problem 11

Internal problem ID [5808]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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+a:2y/+l'y=0

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

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

mm:(1—%ﬁ+%ﬁ)mm+(x—€#+§§ﬂ)D@ﬂm+O@ﬂ

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

e

LAsymptoticDSolveValue[y"[x]+x‘2*y'[x]+x*y[x]== ,y[x1,{x,0,7}]

() > ¢ 52" x4+:c +c x_ﬁ_x_3+1
y 2\252 " 6 57 6

|
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1.14 problem 12

Internal problem ID [5809]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

yv' +2yz+2y=0

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

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

1 1 2 4
y(z) = (1 -z’ + 5904 — 6:06) y(0) + (z — §z3 + 1—5905 — ﬁﬂ) D(y) (0) + O(=®)
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 54

-

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

~—
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1.15 problem 13

Internal problem ID [5810)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

‘0rder:=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 + éxz + §x3 + Zm‘* + 5955 + gxﬁ + ?x7) D(y) (0) +O(®)

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

kAsymptoticDSolveValue [x-Dx*y' ' [x]+y' [x]==0,y[x],{x,0,7}]

' 28 b ot 3 x?
_> —_ —_ —_ R R R
y(x) cz(7+6+5+4+3+2+z>+c1
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1.16 problem 14

Internal problem ID [5811]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

2+a)y" +yz—y=0

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

‘0rder:=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
(it L s L s 1 6 1 - D 8
y(z) ( + 1% 50+ m0% T Taa0® +6720x)y(0)+ (y) (0)z + O(z®)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 91

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

297 728 x5 ozt AP )-I- (x7 28 5 ozt 3 P )
&1

S e R W S T A T NN N |
y(x)_w2(20160 1440 T2a0 24 "6 T ” 8064 T576 96 4824 4 T
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1.17 problem 15

Internal problem ID [5812]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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+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;
‘dsolve(diff(y(x),x$2)-(x+1)*diff(y(x),x)—y(x)=0,y(x),type='series',x=0);

1 1 1 1 7 19
(1 ig2 i T3 Tty g5 6 7 0
y(x) ( +2:c —|—6w —|—6x +15x +180x +126Ox>y()

= - xt 4 —x° 4 —2x® 4+ — D 0)+ 0O
+ (x+ 2T T T g% 5%+ g® ) PW () +0()

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 98

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

(z) = c 1927 Ta° @ of 2 o N, (1 20 8 o 2
y 1260 7180 "5 6 "6 " 2 2\420 T15 720 T4 T2 T2
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1.18 problem 16

Internal problem ID [5813]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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% + 2t — %xﬁ) y(0) + (z* + z) D(y) (0) + O(=®)

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

s

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

6
y(z) 2 e’ +2)+a <—% + z* + 32 + 1)

-/
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1.19 problem 17

Internal problem ID [5814]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

‘Order:=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, .
(14222 Lty L S AN
y(z) (1+ 25 " 06% T ere0” ) y(0) + (z 6% T 120% ~ 720° (y) (0) + O(z®)

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

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

(z) = 17:c7+7:c5 a:3+w te 161w6_7_x4+x_2+1
Y72\ "0 T 120 " 6 "\ 5760 ~ 96 ' 4

~—
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1.20 problem 18

Internal problem ID [5815]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

(®-1)y" +yz—y=0

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

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

y(z) = (1 - 1:02 — -z — izﬁ) y(0) + D(y) (0) z + O(z®)

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

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

8zt 22
Sal-Z T T
y(x) cl( T 5 + )+czx

~—
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1.21 problem 19

Internal problem ID [5816]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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-1y" —yz+y=0

With initial conditions

[y(0) = —2,4/(0) = 6]

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

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

‘0rder:=8;

N

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

- 7 8
3% ~12% ~ g0 " 360° ~am0® TO @)

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

~N

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

LAsymptoticDSolveValue {Gx-1)*y' ' [x]-xxy' [x]+y[x]==0,{y[0]==-2,y' [0]==6}},y[x],{x,0,7}]
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1.22 problem 20

Internal problem ID [5817]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

[¥(0) = 2,4/(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

~N

‘0rder:=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],y(#),type='ser

N

1 1 1 1 1
y(x)=2—x—2x2—§m3+§x4—%x5—r§)x6+2—8x7+0(x8)

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

LAsymptoticDSolveValue [{(x+1)*y" ' [x]-(2-x) *y' [x]+y[x]==0,{y[0]==2,y' [0]==-1}},y [X]J, {x,0,7}]
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1.23 problem 21

Internal problem ID [5818]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

y' —2y'r+8y=0

With initial conditions

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

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

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

y(z) = 4z* — 122° + 3

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15

-

AsymptoticDSolveValue[{y' ' [x]-2xxxy" [x]+8+y [x]==0,{y[0]==3,y" [0]==0}},y[x] ,{x,0, 7J}]

y(z) = 42* — 1227 + 3
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1.24 problem 22

Internal problem ID [5819]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

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

With initial conditions

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

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

‘Order:=8; ‘
Ldsolve([(x“2+1)*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 1],y(x),ty3%='series',x

1 1 1
y(z) =z — gz?’ + gwE’ - ?x7 + 0 (z°)

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

e

kAsymptoticDSolveValue {(x™2+1) *y" ' [x]+2*x*y ' [x]1==0,{y[0]==0,y' [0]==1}},y[x],{x,0 ,\J'/}]
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1.25 problem 23

Internal problem ID [5820)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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’ +ysin(z) =0

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

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

1 1 1 1
. L R S S R
y(@) ( 67 120" T 180" 5040"”)‘”(0)
_la b e, 1 og 8
+ (:c 5% T 150% + 502% ) D(y) (0) + O(z®)

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

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

iz - x7 x0 z 2
N _ L S
y(z) 02(504 "o 12t x) * Cl( 5040 T 180 1120 6 )
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1.26 problem 24

Internal problem ID [5821]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

y//+ea;y/_y=0

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

‘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 Lt L s 1 6 1 7
y(@) ( 2% 76" "120° T210” Tax” VO
1o 13 1, 1 5 1 6, 1 5 8
+ (w 5% T 6% ~ 54 T 150% " 70% T 5oao® D(y) (0) + O(z®)

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

-

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

~—

6 5

(2) > ¢ x7+x x x3+x2+1 te x’ x6+x5 x4+x3 x2+x
y ! 840 240 120 6 2 2 5040 720 120 24 6 2



29

1.27 problem 25 expansion at 0

Internal problem ID [5822]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

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

5, 5, 5, 5. 1, 13
(1224923324 2 5.1 6 19 7Y
y(@) ( 2" Te" T8 T Ti6” 336x>y()

1o 253 1, 14 11 4 8
IRt S+ — 47| D
+ <x 5% — 30+ 3Tt T+ g (y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 91

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

(:L‘)—)C 11_.’E7+.'L‘_6+1:_4_2_.’L‘3_.’L‘_2+x +c _13x7+x_6_5_x5+5_x4+5_x3_5_x2+1
y 2\5040 '80 ' 3 3 2 W33 "16 24 8 6 2
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1.28 problem 25 expansion at 1

Internal problem ID [5823]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

5sec (1) (cos (1) +5cos (1) +3sin (1) — 3) (z — 1)*
+ 24
N sec (1)* (12 + (cos (1)* 4 20cos (1) — 12) sin (1) — 7 cos (1)> — 10 cos (1)) (= — 1)°
24
sec (1)° (cos (1)* + 55 cos (1)* + (15sin (1) — 20) cos (1)* + (75sin (1) — 105) cos (1) — 60sin (1) + 60)
144
sec (1)° (360 — (cos (1)* +130cos (1)® + 75 cos (1)* — 660 cos (1) + 360) sin (1) + 31 cos (1)* + 365 cos
+ 1008

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

2 CcoS %_l sec 2.’1)— 3
+(x_1_sec<1>;w—1>_5( (1) + 2 65) (1) (@-1)

5(@ + (—2sin (1) +2) cos (1) + ‘BSITH(U - g) sec (1)° (z — 1)*

+

24
L sec (1)* ((cos (1)* + 45 cos (1) — 12) sin (1) + 15 cos (1)* + 18 cos (1)* — 45 cos (1) + 12) (z — 1)°
120
4
%cﬂf(9%L+(ﬂ%mﬁw+2&umﬂf+%—?hm(0+6ﬁmMD2+QB$nG)—4&cm(0—12
a 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(xs)
v/ Solution by Mathematica
Time used: 0.005 (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 [5824]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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' —2zy—1=0

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

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

2 5

= 13 LG i4 i7 .’L’_ IL’_ 8
y(z) = (1+6:c —|—180x>y(0)+ (z+12z +504z D(y) (0) + 5 +40+O(x)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 56

-

LAsymptoticDSolveValue [y'' [x]-x*xy[x]==1,y[x],{x,0,7}]

O P (A S B (A
Y 20 "2 T2 504 T 12 '\180 " 6

-/
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1.30 problem 26 (b)

Internal problem ID [5825]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

v' -4z —4y—e" =0

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

‘Order:=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
y@%:G+ﬂﬁ+ﬂﬁ+§ﬁ)wm+(%+f%+ﬁf+i&x)D@Nm
N x_2 N w_3 N 13z* N 172° N 2976 N 409z L O(xg)
276 24 120 80 ' 5040

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 94

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

~—

(@) = 409z7 N 29,6 N 172° N 13x x_
y 5040 © 80 120 %

+
N 64x” N 16z° 4x te
“\ 705 " 15 L

w‘a | 8,

+ 2zt + 222 + 1)
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1.31 problem 27

Internal problem ID [5826]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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" +ysin(z) =0

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

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

1 1 53 1 1 19
=(1—= 2 4 Y 6 mipr: 5 7 D 8
y(z) ( 2:E + 18$ 10800:(; ) y(0) + (x— 6:E +—60w _—15120$ ) (v) (0)+O(x )

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

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

O I A B SN L. oA
y 2\ 15120 " 60 6 '\ 10800 " 18 2
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1.32 problem 28

Internal problem ID [5827]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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]]

v' +5yc++Ty=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

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

Not solved



36

1.33 problem 29 (a)

Internal problem ID [5828]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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

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

— _12 14_l6 _13 l5_i7 8
y(w)—(l 5% t g% 48x)y(0)+(a: 3% T 1%~ 1052 D(y) (0) + O(z®)

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

-

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

' x5 L8 28 ozt 22
L _rLr vy
y(x)—>c2< et +m)+61( R T )

~—
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1.34 problem 30 (b)

Internal problem ID [5829]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. Section 6.2 SOLU-
TIONS 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’ +ycos(z) =0

With initial conditions

[¥(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

~N

‘0rder:=8; ‘
dsolve([diff (y(x),x$2)+cos (x)*y(x)=0,y(0) = 1, D(y)(0) = 11,y(x),type='series',x=0);

N

1 1 1 1 1 19
et L 1 4 I 7 8
yz)=1+= 5% ~ 6% T 5% T 357 ~ 0%~ 5oa0” + 0 (z%)

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

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

@2 T T T T T
y 5040 80 30 12 6 2
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problem 12 . . . . . . L Hol
problem 13 . . . . . . L BTl
problem 14 . . . . .. 58]
problem 15 . . . . . . e e Hol
problem 16 . . . . . . .. 601
problem 17 . . . . .. 611
problem 18 . . . . .. 631
problem 19 . . . . .. L 64
problem 20 . . . ... L e e 651
problem 21 . . . . .. L e e e e 66!
problem 22 . . .. L 671
problem 23 . . . . L 6]
problem 24 . . . . L e e 6]
problem 25 . . . . L e e [70l
problem 26 . . . . .. ra\
problem 27 . . .. L e [72]
problem 28 . . . . L L 73]
problem 29 . . . . .. e [74
problem 30 . . . . ... e 751
problem 31 . . . . .. irdr(
problem 32 . . .. .. 78]
problem 33(b) . . . . ... 79
problem 36 (&) . . . . . ... R0

problem 36(b) . . . . . .. 8Tl
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2.1 problem 1

Internal problem ID [5830]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

w3yll +4.'L'2y, + 3y — 0

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

X Solution by Maple

‘0rder:=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=0);

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)
c 6—2%5 _9447234753831875iv/3213/2 | 3806522094375iv/3z11/2  14315125825ix%/2 + 8083075ix7/2  15015iv/3x5/2 + 385
1 4611686018427387904 4503599627370496 8796093022208v/3 ' 4204967296v/3 8383608

_)

c ezf/? 9447234753831875iv/3x13/2  3806522094375i/3x11/2 + 14315125825iz%/2  8083075iz7/2 + 15015iv/3z%/2  385in
2 4611686018427387904 4503599627370496 8796093022208v/3  4294967296+/3 8388608 8]

+
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2.2 problem 2

Internal problem ID [5831]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2

z(z+3)"y —y=0

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

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

@) —enn(14 Lo Mgo 27 o 1253, 888
nej=a 18° " 972" T 104976" ~ 18895680" " 5101833600
13183337 265861081 .
S A 0
275499014400" T 19835929036800° * O ))
vofne (Les Lo 1L 27 . 12530 o 8038
2 944784" ~ 170061120° " 45916502400

4+

0" 162" T 848"
13183337 . 5 , 167 , 13583
— . Sl
2a79d91129600° O (@ )) +< 108" T 26244” ~ 11337408"
1827279 ;2GS STOTORNB
5101833600" ~ 344373768000 ' 24794911296000
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v/ Solution by Mathematica
Time used: 0.745 (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 — 5773680022 + 283435200z + 5101833600) log(z)
45916502400
2474284925 — 747320852° + 184497750z + 5248800023 — 1062882000022 + 382637520000 + 68874
+ 688747536000
CQ< 1318333727 8938215  12539z° 277z 113 =? )

X
T 975490014400 | 5101833600 18895680 © 104976 972 18 ' °
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2.3 problem 3

Internal problem ID [5832]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 =9)"y + (@ +3)y +2y =0

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

‘Order:=8;

‘dsolve((x‘2-9)‘2*diff(y(x),X$2)+(X+3)*diff(Y(X),X)+2*Y(X)=O’Y(X)’type='seriesl’x=p);

304 5 194981
23014845 7748409780

13 5 181 , 596

‘4

1 1 289
y(@) < 81" T 6561”7 ~ 708588"

1782937 o\ o (gl 18 s e
1464449448420 ) ¥ 547 2187 236196 1594323

78460 13738871 .
- — D
2582803260 483149816140 ) (v) (0) +O(2%)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 98

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

- - ~2 41
y(x)'_’cl(1464449448420 7748400780 | 23014845 708588 ' 6561 81 ©

ol 13738871z B 784695 B 5965 B 131z* __13x3__gf_+_w
2\ 488149816140 2582803260 1594323 236196 2187 54

173293727 194981z 304z° 289z* x3 x2 )
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2.4 problem 4

Internal problem ID [5833]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

oz (ac—l)3=

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

‘Order:=8; ‘
Ldsolve(diff(y(x),x$2)-1/x*diff(y(x),x)+1/(x-1)“3*y(x)=0,y(x),type=‘series',x=0);J

1, 1, 49 , 423 . 15041 , 30511
e (1424 tgd g 5 6 T L0 (£
y(@) C”7< T8 T 5% T 19” T 1a00” T ac0s0” t7sa00” +O @)

1 1 4 42
+ ¢ (111 (x) (—x2 - §x4 - 3355 - Fixfi - T(?Ox? +0 (x8)>

45 , 34 , 1673 ¢ 313337
I () Vot o 6 7 8
( 220 - 57 55 ~1152”  196000° O @ X))
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v/ Solution by Mathematica
Time used: 0.37 (sec). Leaf size: 107

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

(@) > ¢ (245z* + 19223 + 12022 + 960) 22 log(z)
Y ' 1920
n —2502525 — 164162° — 2250z* + 2880023 — 180000z + 28800)

28800
(15941:c8 42327 498 5 2t 2)
C2

46080 + 1400 + 192 5 8
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2.5 problem 5

Internal problem ID [5834]

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

‘Order:=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',x=0)'

b

1, 1, 5

1 1
y(z) =z (1 — o+ 2+ —1° S+

5 5 15 . .
2" T2 T 8" T 3a” " 2304" T 21504" T B0176° +O(w))
1 5

3 3 2 1 3 1 4 5 6 9 7 8
T . il A R S 1
+( 2"t 1" T 16 T3 tase® Te®  1amae” TO@))m)e

4 43061

277 4% T 96" T 24" T 30m2" T 10240° T 18063360"



v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 121

46

kAsymptoticDSolveValue [(x73+4xx) *y' ' [x]-2*x*y' [x]+6*y[x]==0,y[x],{x,0,7}]

z(5z° + 62* — 48z® — 962 + 1152z — 2304) log(z)
y(@) = e 1536

30720

N —22925 — 79025 + 2240x* + 11840z3 — 76800x2 + 61440x + 30720)

O A N A
“\ 21504 2304 384 " 48 24 2 7
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2.6 problem 6

Internal problem ID [5835]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2z —5)°y" +4y'z + (2® — 25)y = 0

With the expansion point for the power series method at = 0.
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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='serﬁes',x=0);

() =B v (| —1166 —4v204T 9 879+/2941 — 79709 .
Y 3125+ 125/2041 15625 (—25 + /2941) (=50 + /2941
152910842941 _ 906742764

+ 1953125 1953125 1,3
(—25 + v/2941) (=50 + v/2941) (—75 + /2941)
12 2200649681+/2941 — 122814219551 4
" 244140625 (—25 + v/2041) (—50 + v/2041) (—75 + +/2041) (—100 + v/2041)

181292058002304v/2941 _ 10008934775328384
152587890625 152587890625

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

2501871693105765124/2941 _ 13371141904684696752

N

+ 19073486328125 19073486328125
(—25 + v/2941) (—50 + v/2941) (—75 + /2941) (—100 + /2941) (—125 + +/2941) (—150 + /2941)
B 96 3818201455966566324041/2941 — 206899473876390!
16689300537109375 (—25 + +/2941) (—50 + v/2941) (=75 + +/2941) (—100 + v/2941) (—125 + +/29:
+0 ($8) + czx@ 1 1166 — 42941 T+ 7911156225?41 + 71157632851 72
12512941 + 3125 (/2941 + 25) (50 + +/2941)

15291084+/2941 + 906742764
+ 1953125 1953125 3

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

26407796172/2941 + 1473770634612
+ 244140625 244140625 4

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

181292058002304+/2941 + 10008934775328384

+ 152587890625 152587890625 x5
(V2941 + 25) (50 + +/2941) (v/2941 + 75) (100 + /2941) (125 + +/2941)
48 5212232693970344+/2941 + 278565456347597849
~ 19073486328125 (/2041 + 25) (50 + 1/2941) (v/2941 + 75) (100 + /2041) (125 + /2941) (150 + +/
96 381820145596656632404+/2941 + 206899473876390156692

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

+0 (w8)>>
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v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 22488

LAsymptoticDSolveValue [x"2%(x-5) "2%y' ' [x]+4*x*y' [x]+(x"2-26)*y[x]==0,y[x],{x,0, 7}]J

Too large to display
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2.7 problem 7

Internal problem ID [5836]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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+2-6)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

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

1, 1, 17 , 7 , 139 , 5377

1 B . _ . _ 7
y(x)—(l 67 108" ~ 2502”7  2160° 116640 97977603”)7’(0)

1, 1, 23, 13 619 , 689 .
L B D
+ (x 4 '+t + rer00® T+ 108240° (y) (0) + O(z°)

5
27 367 Teea® T1aa0® T

v Solution by Mathematica
Time used: 0.002 (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}] \J

(2) = 5377x" 13925 B 725 B 17z* B a:_3 B w_2 +1
y ! 9797760 116640 2160 2592 108 6
. (6891‘7 61926 1325 232* 3 22 )
2

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

',x=0)

H
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2.8 problem 8

Internal problem ID [5837]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

z(z* + 1)23/" +y=0

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

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

1 1., 23, 167 , 7993 . 23599 . 1860281
_ 1 Zpt g2 5 ot 5 6 710 (28
y(@) cl"”( 2* 12 T1ua® ~2880° s6d00° t518400° T 29030a00° O ()

1, 1, 23, 167 ., 7993 , 23599
1 g g2 S8 20 5 26— 2740 (£
+C2< n(z) < T+ 5% 1% T 1aa” t280° T sea00”  s1sa00” O @)
19 85 21907 ;78T 5987917
1=2 3 Tt — 64 T2 7" 2T O
+ ( 1% T 367 T 728"~ s6a00” T 81000° T 36288000° T O (&)
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v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 121

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

@) = c (799325 + 5010z* — 138002% — 720022 + 43200z — 86400) log(z)
y L 86400
—107303z° — 4037552° + 270750z* + 792000z° — 162000022 -+ 1296000z + 1296000
+ 1296000

+ 55+

. 2359927 B 799316 B 167x° N 23z 3 2
>\ 518400 86400 2880 @ 144 ' 12 2
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2.9 problem 9

Internal problem ID [5838]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) (z - 2)°y" +32(z —2)y' + 75+ z)y = 0

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

X Solution by Maple

‘0rder:=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,

No solution found

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 127

~N

&(x),type='s

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

y(z) = o (_ 8443721376476278698619699192242145x"
24679069470425088
256276439033972389997207276999z°  1337698720169782190618881x°
228509902503936 a 352638738432
42840301537653264505z* _ 3447293623099552° 4 35902487952 90309z 4 1) £35/6
3265173504 7558272 23328 108

4118764073681250000000000000000000000000 4358480501250000000000000000000000

Cle%/z <27670480145177700385838149741665715823829792301x7 + 31041725168697182475839769685531080609012% _ 3790719800¢

538084

+
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2.10 problem 10

Internal problem ID [5839]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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"+x(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

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

y(z)
2 1 149 .2 |, 2701 .3 236933 .4 67092967 ,5 30839263691 .6 _ _ 14846109458423 7
_ 023 (1 + B2+ 3240% + Toass® T Diraross® — s2saicoo00d — Soosranisesnn® — Tasreavraszzsaosn® T O

z

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 118

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

14846109458423z7 _ 308392636915 _ 67092967 ° n 2369334
72576427232232000  50087251368000 92754169200 = 121247280
270123 14922 =z 1)

y(z) - f(—

102456 ~ 3240 T 45 T

2917066898x" 7002469925 743552325 106583z 159123 5x2 13z 1
Co| — + 9 +

2604972321315 43525017900 + 3224075400 + 5511240 + 30618 162

vz
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2.11 problem 11

Internal problem ID [5840)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

(2= 1)y +5/(1+z)+ (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

‘Order:=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='seriks',x=0);

1, 1, 3 . 17, 199
I e S N B R
y(@) ( 6 "8 "10° 1% 336° ) V0

2 1661 , 4967 , 14881
+ (:v 4002 yng g g 10005 ®+ —a:7> D(y) (0) + O(z®)

2 3 1207 T 240" T 504

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 89

~N

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

(2) = 19927 176 3x5_w_4_x_3+1
YE =9\ "33 " 45 10 8 6
<14881x7 49675  1661z° 264
Cy +

+ + +wﬁ+§ﬁ+x
504 240 120 3 2
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2.12 problem 12

Internal problem ID [5841]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

zy' + (z+3)y + T2’y =0

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

~N

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

7 7 1 11 197
e (1o L3y a2 s A e 90 7 8
y(@) Cl( 5t 120" " 1m0° 160 1m1a0” TOE )>

Co (ln (z) (2x2 — %.’135 + %xfj — %ﬂ +0 (3:8)) + (—2 +4x — 32% + 42° — 42t + %:ﬁ —

5329 ,.6

3600

T

7642,
+ 7875

+ 2

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 96

-

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

~—

() — ¢ 119:6—93—54-7—:64—7—3334—1

y 2\160 ~ 150 " 120 15

. (5539936 — 1043225 + 144007 — 1440023 + 1440022 — 14400z + 7200
1

720022
_ 1

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

Internal problem ID [5842]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

22y + <gm+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

‘0rder:=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='series',#=O);

N\ J

y(z)
4
_ Ca3 (1 - %x + %xQ - ﬁx:j + 12148:'74 - 911205'35 + 75%40‘7”6 - 6931000357 + 0O (“"8)) +ci(1-32+0(z%)
x

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

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

1,7 $6 1.5 1'4 $3 1‘2 €T 62(1 — 31')
— 3 — — ~ Tar Q9 = 1 .
y(z) cl*/‘?( 693000 | 75240 9120 ' 1248 195 '35 7 T ) T
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2.14 problem 14

Internal problem ID [5843]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

zy’' +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;
‘dsolve(x*diff(y(x),x$2)+diff(y(x),x)+10*y(x)=0,y(x),type='series',x=0);

2 2 12 2 12
y(@) = (In (2) ca+c1) (1— 100 4+250% 20000+ 00t = 220 g0 - ST 10 (ws))

2750 , 15625 , 3425 . 6125 , 75625 . .
77 " 216 % T 108° " eas® tanm® TO@))e

+ (20a: — 7522 +

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 147

-

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

312527 6250 12525  6252% 2502
=l — - - 2527 — 10z + 1
y(@) Cl( 7938 T 324 18 ' 36 g "7 ‘H)
. (75625907 61250° | 34250° 156250 | 27500’

. _

37044 648 + 108 216 27
_3125x7 4 6255 _ 1252° 4 6252 _ 2503
7938 324 18 36 9

— 7522

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

Internal problem ID [5844]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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;
‘dsolve(2*x*diff(y(x),x$2)—diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);

2 2 4
y(w)zclx3<1——x+—z2—— 84

T 2 4 4 5 4 6
57 35 945

10305° ~ 675675° T 30405375°

8 7
- O (8
3618230625° T O (@ >)
4 . 4

4, 2 8
1420 —20% + o2 — —g 4+ — g — 6 7 s
+62( 20200+ g0 — 20 T~ oeas® T agmags® 7O (@)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 109

-

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

8z” 428 45 2t 423 )

- — = 2241
y("’)_)c2<3274425 42525 T 1575 45 T g T TAEH

( 8z7 428 4z° 2z 42 227 2z ) 3/
4+ T

T 3618239625 | 30405375 675675 | 10395 045 T 35 5
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2.16 problem 16

Internal problem ID [5845]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 +xzy =0

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

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

e2(1— 5% + 52t — 5352° + O (28)) 22 + ¢1 (1 — 122 + ot — 552% + O (28))

y(z) =

N[ N

x
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 61

e

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

~—  /

1'6 1‘4 1‘2
(2) = x5 +x4 a:2+1 CQ(‘%"’E‘T“'l)
Y\E) A\ Th5440 T 616 14 7372
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2.17 problem 17

Internal problem ID [5846]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

/
4xy”+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

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

y(z) = c1as (1 i 2 L s 2 4 > 4 6

157 13457 ~ 32085" T 12513157 204050025 | 48519739125°
8 7 8 2 2 4 3 2 4
s1397204954125° O @ )) T (1 2+ 5%~ 159" T 1iams”

4 5 4 6 8 z'+0 (a:s))

 1803375" + 232885125 79879597875
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v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 111

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

(@) = o - 8z’ N 42 4P N 20 4a° N 2z° 0% + 1
4 2 79879597875 = 232885125 1893375 11475 459 9
8z” 475 4x® N 2z* 43

+oz¥( - + — -
21397204954125 = 48519739125 294059025 = 1251315 32085
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2.18 problem 18

Internal problem ID [5847]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

20y —yr+y(z®+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

‘Order:=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',x=0)'

b

1 1 1
— 1—= 2 o S 8
y(z) cl\/E( 6% T 168% ~ T10s8” + 0 (z%)
+ Ccox 1—ix2+ix4—Lx6+O(x8)
2 10 360 28080

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 62

~—

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

z8 zt 2 8 zt 2
- | - 2 T
ylz) = cl‘”( 28080 ' 360 10 ) + cNE( 11088 " 168 6 )
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2.19 problem 19

Internal problem ID [5848]

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

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

=

11 1 1 1 1 1
14 gt g24 = 3 4 5 6 7 8
( 37187 T 162® t19aa® T29160° " 524880° *11020430° TO >)

1 1, 1 1 1 1 1
14 opr g2y — 8, & 4 5 6 7 8
+C?( 57+ 0% T50” tas0” T 12320° T 200aa0” T a1sssoo” TO >)

y(@) =z

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 113

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

] (R A T
y V| 11022480 " 524880 ' 20160 ' 1944 ' 162 ' 18 ' 3

x’ 28 xd 2t 2 2 oz
+o + + T |

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

Internal problem ID [5849]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2
x2y//_<x_§)y:0

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

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

81 .
492800

81 243

16755200 2345728000
. s 3 9., 9 ., 21 81 . 81
1427+ 2 i et o
+0 (e )) + e ( T2 56" T 560" T 20120° T 23206007 T 88524800°
9243

7 8
+ Ta63as10200” T O ))

4_|_ 5_|_ 6+

W=

2
y(z) = az (1 f ey 2y Dy T

27 T 20" T160° T 7040”7

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

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

3
i A |
ylz) = 02*/5(2345728000 * 16755200 492800 ' 7040 " 160 T 20 T 2 T

2/3< 243z" 81z° 81x° 27zt 923 922 3z )
+c

243z" 81z 81z° 27x*  9x®  9z2 3z )

13632810200 | 88524800 2329600 ' 20120 T 560 T 56 | 4 T 1
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2.21 problem 21

Internal problem ID [5850]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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" — (3+2z)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

~N

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

(4 4, 32 , 80 64 64 1024
R O TR 4 5 6 720 (£8
y@)=az ( 75 31" To03” To000° T a5045° T 328185° T a3o4se0s” 1O @ >)
1 1, 1, 5, 7T 1 11
1 T T2 -3 Y405 6 7 O 8
+02< T37 76 "6 w300 " aa0® iz 00 ))

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

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

15120 240 360 72 6 6 3
( 1024z 642° 64z5  80z* 3223 42? Az > 5/
C1 T

1127 28 Te® 5zt 2 22 2
yr) v e e — - =+ 41

13648605 T 328185 T 25045 T 9000 T 693 T o1 T 7 1
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2.22 problem 22

Internal problem ID [5851]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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
:va”—l—yx—l-(w _§)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; ‘
e='series',x=0);
4
y($)= cam3 (1 — 5352° + 137" — g2 + 0 (2%)) + 1 (1 — 2° + 352" — 55542° + 0 (2¥))
T3
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 66
LAsymptoticDSolveValue[x‘2*y"[x]+x*y'[x]+(x‘2—4/9)*y[x]==0,y[x],{X,0,7}] J
9z  9z* 322 02(—w+1—28——+1)
2/3
— - ~
y(z) > ez ( 56320 1280 20 T ) + 72/3
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2.23 problem 23

Internal problem ID [5852]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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" 4+ 92%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: 55

N

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

1 1, 7 7 13 13 247
— s (1—2 e A = LA ’ " "+0(e
y(x) 01w3< 2° 5% ~ 120 Thas” ~5280° t33660°  arnaann” TO )
sy 105, 1 A, g 18T T .
e (1 2"t 28% ~21% T 100a” ~62a0” T 7i1360°  d9mesa” 1O (@)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 118

~—

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

4712400 33660 5280 @ 528 120
+oig?l3 1727 187z%  112° 11zt 52 =
1L 9

y(x)—)cg\e/i(— + - +————|————+1

247x7 1326 1325 7zt 728 )
_|_

T 197952 T 711360 ~ 6240 T 1002 ﬁ tog T
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2.24 problem 24

Internal problem ID [5853]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

222" + 3y'z + (=14 2z)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

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

y(z)

34 _ 2 2,2 4,3 2 .4 4 .5 4 .6 __ 8 7 8 9.2
C2%2 (1 5T+ 5% — 557+ 305 — smes® T somsas® — seszsee® T O (T )) +a (1—|—2x 2z

X

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

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

y(@) = C”/”_”(_ 3618239625 | 30405375 675675 | 10395 945 | 35 5

_ 827 4a% | 4a® _ 22 | 4% _ 9.2
2 <3274425 s T isms — a5 T 9 — 22 +2x+1

8z’ 45 425 2zt 43 222 2z 1)

T
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2.25 problem 25

Internal problem ID [5854]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2y’ +2y —zy=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

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

1+ 32° + 50" 4 7552° + O (7))
T

L6 8 e (
6" T 120% Trm® TO )> +

1 1
y(x) =1 (1 + o+ ot +

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 56

-

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

~—

@oa( STy 2 ) (2 2T
Y=l Ta T2 ¢ 2\5040 T 120 " 6
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2.26 problem 26

Internal problem ID [5855]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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
o2y + 'z + <x2 - Z) y=0

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

‘0rder:=8; ‘

N\ J

a(1— 2% + 5ot — 592 + 0 (2?)) o+ (1 — 222 + 2t — 2% + O (28))

y(.’I?) - \/5

v/ Solution by Mathematica

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

AsymptoticDSolveValue [x~2*y' "' [x]+x*y' [x]+(x72-1/4)*y[x]==0,y[x],{x,0,7}]

N\ J

p11/2 72 g3/2 1 p13/2  29/2  5/2
) +a(-

y(x)_ml(_ 70 24 2 & 5040 T 120 6 +‘/5)

dsolve(x~2*diff (y(x),x$2)+x*diff (y(x),x)+(x72-1/4) *y(x)=0,y(x) ,type="'series',x=0);

H
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2.27 problem 27

Internal problem ID [5856]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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)]‘]]

wy”—y’x—l—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

‘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 (2*)) co + c1z(1+ O (2°))
1, 1 1. 1, 1

1
1 T2 P S - P O 8
+ < IS % T T 10”3600 3020” TO) )@

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 51

e hY

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

N\ J

—22% — 152° — 100z* — 600z® — 3600z + 14400z + 7200
y(x) = =00 —zlog(z) | + cox
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2.28 problem 28

Internal problem ID [5857]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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'+—-2=0
i

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

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

a(l+1e?+ ot + 5525 + 0 (28) 22 + co(In(z) ((—2) 2® — J2* — 552 + O (28)) + (-2 + 32 + {5
= 2
v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 74
LAsymptoticDSolveValue[y"[x]+3/x*y'[x]-2*y[x]==0,y[x],{X,0,7}] J

6 4 2 1
y(x) = ¢ <x_+x +Z +1) +c (E(x4+12x2+48) log(z) —

528 + 45z* + 7222 — 144
1152 48 4

144%2
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2.29 problem 29

Internal problem ID [5858]

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

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

1 1 1 1 1 1
— (1 1 t2, 4.3, + 4, *+t 5, 1 6 7 8
y(z) (M@@+q)(+x+2x+6B+Mx+i%x+7%x+5mwr+0@)>
+ |-z — §x2 - Exg - Ez‘l - ﬁx‘r’ — 49 x° — 121
4 36 288 7200 14400 235200

z'+0 (xs)) o

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

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

5040 720 120 24 6 2
25z%  11z®  3x? x’ 28 2 ot 2 2
A o b 4T 4 T L p 1) log(a) — @

(@) > ¢ x_7+x_6+x_5+x_4+x_3+x_2+$+1 te 121z 492°  137a°
y L 2\ 7235200 ~ 14400 _ 7200

5040 720 120 24 6 2
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2.30 problem 30

Internal problem ID [5859]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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; ‘
dsolve (x*diff (y(x) ,x$2)+diff (y(x),x)+y(x)=0,y(x) ,type="'series',x=0);

N J

1 1 1 1 1 1

— 1— 2 T3, 4 5 6 _ _ - 7
y(z) = (In (z) Cz+cl)( T 367 T576° T 14400° T 5184007 ~ 25401600°
+O(z8))

3, 11 25 137 49 121
90— gty Tt B 4 5 6 7 8
+< 7= 1%+ 108" ~3156° T 132000° ~5134000° T 02roaoo0” O (#) )
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 153

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

x’ 8 x? zt 2 a2? .
yl@) = a (_25401600 T 518400 ~ 14400 T576 36 4 7 )
N 12127 4975 N 1372>  25z* N 1123 322
c —_— —_— —_—
2\ 592704000 ~ 5184000 ' 432000 3456 ' 108 4

z’ z8 z° xt 23 2
- - A 221) 2
* ( 25401600 ' 518400 14400 576 36 " 4 ) og(z) + x)
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2.31 problem 31

Internal problem ID [5860)]

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

‘0rder:=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 7 1
e l1=2 9v,.2_ -3 4 6 7 8
y(@) = e ( 2**36% ~36% T 1531 Tiss0” T 102060° 1aaraa® O >)

+ ¢,(3628800 — 1814400z + 36288022 — 30240z° 4 3627 + O (2*))

"+

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 77

-

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

~—

(z) > c S S SO U (i C e A A
Y U120 10 2 2\102960 11880 ' 1584 36 ' 36 2
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2.32 problem 32

Internal problem ID [5861]

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

~N

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

y(z) = iz’ (1 + 2z + 32® + 42° + 5z* + 62° + 72° + 82" 4+ O (2°))
+ cp(—144 — 967 — 482” + 48z" 4 962° + 1442° 4+ 1922" + O (2°))

v/ Solution by Mathematica

Time used: 0.366 (sec). Leaf size: 77

( hY

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

N\ J

22° x* 2 2¢

y(x)—)cl<—x6—?—§+§+?+l) + ¢ (730 + 62° + 52° + 42" + 32° + 22° + 2*)



79

2.33 problem 33(b)

Internal problem ID [5862]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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+ky=0

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

p
‘0rder:=8; ‘
Ldsolve(diff(y(t),t$2)+2/t*diff(y(t),t)+1ambda*y(t)=0,y(t),type='series',t=0); J

6 120 5040

N ca(1— SAE% + A%t — =5 X35 + O (¢8))
t

y(t) = (1 e e Do Loss o (ts))

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 70

r

LAsymptoticDSolveValue [y'' [t1+2/t*y"' [t]+\ [Lambda]l *y [t]==0,y[t],{t,0,7}]

~—

(t) = 1>\5‘1t"’+’\2tg—&+1 +ec —’\3t6+ﬁ—>‘—t2+1
y “\ " 720 24 2T 2\75040 " 120 6
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2.34 problem 36 (a)

Internal problem ID [5863]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2y +y=0

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

X Solution by Maple

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

No solution found

v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 294

-

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

N >

__111004588013375306257;9313/2_+ 1327867167401775ix/2
4611686018427387904 4503599627370496
__468131288625igc-9/’2 66891825ix7/2  72765ix%/2  105ix3/?

8796093022208 + 4204967296 8388608 + 8192
1149690375852815671875x" B 2323767542953106252°  334245740078252°

147573952589676412928 288230376151711744 + 281474976710656
14783093325z*  2837835x%  4725x2 15z 3i\/T

T 549755813888 | 268435456 524288 | 512 16
_+1) 2 3/4(11100458801337530625z'ac13/2 1327867167401775iz'/2 | 468131288625iz%> 6689

+cever — +
4611686018427387904 4503599627370496 8796093022208 429.

y(z) — cle_wQ/iEz?’/‘l(
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2.35 problem 36(b)

Internal problem ID [5864]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

o2+ Br—1)y' +y=0

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 53

s

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

~—

cze—l/x

y(z) = ¢1(5040z" 4 720° + 1202° + 242* + 62° + 22° + x4+ 1) +

T
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3.1 problem 1

Internal problem ID [5865]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

-

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-1/9)*y(x)=0,y(x), singsol=all)

~—

1 1
y(x) = c; BesselJ (3, x) + ¢y BesselY (5’ x)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

’ DSolve [x~2*y'' [x]+x*y' [x]+(x~2-1/9)*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Tr‘ue]

y(x) — c; Bessel] <%,x) + Y1 (x)
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3.2 problem 2

Internal problem ID [5866]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

Y +yz+ (22 -1)y=0

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

( hY

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

N\ J

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

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18

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

y(x) — ¢1 BesselJ(1, z) + coY1(x)
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3.3 problem 3

Internal problem ID [5867]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

Ldsolve(4*x“2*diff(y(x),x$2)+4*x*diff(y(x),x)+(4*x‘2—25)*y(x)=0,y(x), singsol=all)

c1e®(x? +3ix —3) coe @ (—2x?+3ix+3
y(l‘)= 1 ( . )+ 2 ( . )
X2 xTr2

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 57

LDSolve [4xx~2xy' ' [x]+4*x*xy' [x]+(4*x"2-25) *y[x]==0,y[x] ,x,IncludeSingularSolutions J—> True]

y(@) - V2(Baz - o - 3)) cos(;cs)/:— (c1(2? — 3) + 3cy) sin(z))
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3.4 problem 4

Internal problem ID [5868]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

|dsolve (16+x"2+diff (y(x),x$2)+16+x+diff (y(x),x)+(16%x"2-1)*y(x)=0,y(x), singsol=all)

y(z) = ¢, BesselJ (411’ x) + c2 BesselY (%, x)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

-

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

1
y(x) — ¢, BesselJ (Z,x> + Y1 (x)
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3.5 problem 5

Internal problem ID [5869]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy'+y +zy=0

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

Ldsolve (xxdiff (y(x),x$2)+diff (y(x),x)+x*y(x)=0,y(x), singsol=all) J

y(z) = ¢, BesselJ (0, z) + ¢ BesselY (0, z)

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

-

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

~—

y(z) — ¢1 BesselJ (0, z) + ¢ Yo(z)
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3.6 problem 6

Internal problem ID [5870)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

4
zy +y + (x—;)y:O

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

-

Ldsolve(diff(x*diff(y(x),x),x)+(x—4/x)*y(x)=0,y(x), singsol=all)

~—

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

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18

e

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

~—  /

y(z) — c1 BessellJ (2, z) + ¢ Yz (z)
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3.7 problem 7

Internal problem ID [5871]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(9*x‘2—4)*y(x)=0,y(x), singsol=all)

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

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

‘ DSolve [x~2*y'' [x]+x*y' [x]+(9*x~2-4)*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr‘ue]

y(z) — c1 BesselJ (2, 3z) + ¢, Y>2(3x)
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3.8 problem 8

Internal problem ID [5872]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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]]

4

1
2y + vz + (36x2 - —) y=0

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

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(36%x"2-1/4)*y(x)=0,y(x), singsol=all) \J

_ ¢y sin (6z) 4 Cacos (6z)

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 39

-

N
LDSolve [x~2xy' ' [x]+x*y' [x]+(36%x~2-1/4) *y [x]==0,y[x] ,x,IncludeSingularSolutions —>J True]

e~%(12¢; — icye!?®)

y(z) — 127z
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3.9 problem 9

Internal problem ID [5873]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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
oy + o'z + (25:162 - §) y=0

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

-

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(25%x72-4/9) *y(x)=0,y(x), singsol=all) \J

2 2
y(x) = c; BesselJ (5’ 5x> + ¢y BesselY (5’ 5x)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 26

’ DSolve [x~2*y'' [x]+x*y' [x]+(25%x~2-4/9)*y [x]==0,y[x],x,IncludeSingularSolutions -> True]

2
y(x) — ¢, BesselJ (5, 5x> + Y2 (5zx)



92

3.10 problem 10

Internal problem ID [5874]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(2*x‘2—64)*y(x)=0,y(x), singsol=all)

y(z) = ¢, BesselJ (8, V2 x) + c2 BesselY <8, V2 x)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 30

e N
LDSolve [x~2xy' ' [x]+x*y' [x]+(2*x~2-64)*y [x]==0,y[x],x,IncludeSingularSolutions -> 'Ijrue]

y(x) — ¢, Bessel] (8, \/§x> + Y3 (ﬁx)
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3.11 problem 13

Internal problem ID [5875]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

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

c1 BesselJ (1,4y/z) ¢ BesselY (1,4/7)
y(e) = +
VI VI
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 34

DSolve [x*y'' [x]+2*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

N

icrY: (4y/7)

y(w) — C1 Opl(; 2, —4.’L‘) — \/5
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3.12 problem 14

Internal problem ID [5876]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +3y +x2y=0

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

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

c1 BesselJ (1, x) Lo BesselY (1, )
T T

y(z) =

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

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

c1 BesselJ(1, z) + c2Y1(x)
T

y(z) =
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3.13 problem 15

Internal problem ID [5877]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy' —y +zy=0

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

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

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

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

-

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

~—

y(z) — c1z BesselJ(1, z) + coxY:(z)
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3.14 problem 16

Internal problem ID [5878]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy’ =5y +zy=0

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

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

y(x) = c17° BesselJ (3, ) + coz” BesselY (3, z)

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

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

y(x) — z°(cy BesselJ(3, z) + c;Y3(x))
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3.15 problem 17

Internal problem ID [5879]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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]]

x2yll_+_ (x2_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)  — sin (z)) N co(cos (z) + sin (z) z)

y(z) = - -

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42

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

\/g((cll‘ + ¢2) cos(z) + (cax — ¢1) sin(z))

T

y(z) > —
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3.16 problem 18

Internal problem ID [5880)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

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

y(z) = c11/z Bessel] (0, 2z) + cov/z BesselY (0, 2z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28

-

N
LDSolve [4xx~2xy' ' [x]+(16*x~2+1) *y [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = vz(c; BesselJ(0, 2z) + ;Y (27))
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3.17 problem 19

Internal problem ID [5881]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

zy' +3y +yz® =0

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

Ldsolve (xxdiff (y(x) ,x$2)+3*diff (y(x) ,x)+x"3*y(x)=0,y(x), singsol=all)

~—

y(z) =

. 22 22
C1 S1In (3) C9 COS <?>
2

x * x?
v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 43

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

_iz? . a2
e 2 (201 — 1c9e™* )

212

y(z) —
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3.18 problem 20

Internal problem ID [5882]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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" + 9y'z + (z° — 36) y =0

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

‘dsolve(9*x“2*diff(y(x),x$2)+9*x*diff(y(x),x)+(x‘6—36)*y(x)=0,y(x), singsol=all)

CL'3

() = c¢; BesselJ 2o + ¢ BesselY 2 2
yzr)=a 39 2 3’9

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 42

e

LDSolve [9*x~2*y' ' [x]+9*x*y' [x]+(x~6-36)*y[x]==0,y[x],x,IncludeSingularSolutions —>J True]

1 2 o3 5 2 23
y(x) = ¢; Gamma <§> BesselJ (—g, 3) + ¢, Gamma (§> BesselJ <§, §>
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3.19 problem 22(a)

Internal problem ID [5883]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 22(a).

ODE order: 2.

ODE degree: 1.

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

y//_xzy:()

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

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

~—

2

1 x 1 22
y(z) = c1/x Bessell 23t c2v/z BesselK Ty

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 37

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

y(x) — ¢ ParabolicCylinderD (—%, z\/iw) + ¢1 ParabolicCylinderD (—%, \/Em)
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3.20 problem 22 (b)
Internal problem ID [5884]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. EXERCISES 6.4. Page 267

Problem number: 22 (b).

ODE order: 2.

ODE degree: 1.

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

xy’ +y — Tyz® =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve (xxdiff (y(x) ,x$2)+diff (y(x) ,x)-7T*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: 0.038 (sec). Leaf size: 36

-

LDSolve [xxy'' [x]+y' [x]-7*x"3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

| —

3 4 2
y(z) = c10F1 (; 1; 71%) + 2K (\/Zw )
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3.21 problem 23

Internal problem ID [5885]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

e hY

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

N\ J

y(z) = ¢y sin (z) + co cos (z)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

~—

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

y(x) = c1 cos(z) + cosin(z)
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3.22 problem 24

Internal problem ID [5886]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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+ (2 +2)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

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

¢ sin (z) 4 Cacos (z)

y(x) = = p

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37

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

=iz _ 4 Co et

212

2cie

y(z) —
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3.23 problem 25

Internal problem ID [5887]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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

‘dsolve(16*x‘2*diff(y(x),x$2)+32*x*diff(y(x),x)+(x‘4—12)*y(x)=0,y(x), singsol=all)

: x> z2
clsln<8> CQCOS<8>

?/(x) = 3 +
2 T

N[

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 42

e N

LDSolve [16*x~2*y' ' [x]+32xx*y' [x]+(x"4-12) *y[x]==0,y[x] ,x,IncludeSingularSolutions J—> True]
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3.24 problem 26

Internal problem ID [5888]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. 6.4 SPECIAL FUNC-
TIONS. 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" — 4y'z + (162> +3) y =0

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

‘dsolve(4*x“2*diff(y(x),x$2)—4*x*diff(y(x),x)+(16*x‘2+3)*y(x)=0,y(x), singsol=all)

y(z) = a1/ sin (2z) + cov/x cos (2z)
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 39

e B

LDSolve [4xx~2xy' ' [x]-4*x*xy' [x]+(16%x"2+3) *y[x]==0,y[x] ,x,IncludeSingularSolutions J—> True]

1 ,
y(x) — 16_2””\/5(401 — icae™™)
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4.1 problem 9

Internal problem ID [5889]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 6 SERIES SOLUTIONS OF LINEAR EQUATIONS. CHAPTER 6 IN
REVIEW. Page 271

Problem number: 9.

ODE order: 2.

ODE degree: 1.

(4

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

2zy" +y' +y=0

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

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

11 1 1 1 1
_ ] Zpd4 —g?_ = g3 4_ 5 6
y(@) Cl\/“’_"'( 37 730" " 630" T 22680" ~ 1247400 T 97297200"
1 7 8
T0216206000° O (@ >)

1, 1 1 1 1 1
| gt sg2_ 1.3 4 5 6 7 8
+Cz< 757 ~90% to5a0” T 113400° T 7434400° ~ ostosodoo” TO @)

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

-

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

~—

10216206000 ' 97297200 1247400 ' 22680 630 ' 30 3

x’ x5 x° xt 3 z?
+c2( + + —+——x+1>

x’ x5 x® x? 2 2?2 oz
y(m)—)clﬁ(— + + —+————|—1)

681080400 ' 7484400 113400 ' 2520 90 ' 6
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4.2 problem 10

Internal problem ID [5890]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 —yr—y=0

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

‘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
= 1 Z 2 s _ 6 ~ 3 5 7 .D 8
y(x) ( + 2x + 8z + 48x )y(O) + (a:—l— 3z + —15x + —105x (y) (0) —I—O(z )

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

-

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

~—

xS 2B 8 ozt 22
Lo T T A |
y(z)—)cz(105+15—|— 3 +x)+61(48+ g + 5 + )
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4.3 problem 11

Internal problem ID [5891]

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

(0rder:=8;
Ldsolve((x—l)*diff (y(x) ,x$2) +3*y(x)=0,y(x) ,type="'series',x=0); J
_ 3, 14 85, 9 . 29, 163 ,
y(x) = <1+ 5%tz + P + 50° + 20 + 260" y(0)

s 14,9 5 76,7 5 8
+(x+2x + 2 T T T e D(y) (0) + O(=®)

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

LAsymptoticDSolveValue [(x-1)*y'' [x]+3*xy[x]==0,y[x],{x,0,7}] J
(0) o D2 T2 920 2 T ) g (1630, 220 97 Sa & 8
Y *\'560 ' 40 ' 40 ' 4 ' 2 "\560 ' 80 20 8 ' 2 2



111

4.4 problem 12

Internal problem ID [5892]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

"

y' — 2%y + 2y =0

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

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

y(z) = (1 — éx3 — 9—10x6) y(0) + D(y) (0) z + O(ms)

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

-

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

-/

8 3
y(x) = a1 (—% -5 + 1) + cox
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4.5 problem 13

Internal problem ID [5893]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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' = (2+z)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

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

11 1 1 1 1 1
et (1eipt —g2 = B A 5 6 7 8
y() = 1 ( 17507 T 10% Tan® Tom0° teoaso” T soason” TO >)

1 1 1 1
+ ¢y (12 + 12z + 622 + 22° + 5:(}4 + Eaf + @xﬁ + 4—20937 +0 (ws))

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 94

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

26 25 2t 2 2? z° 22 27 2% 25 ot
y(x)—>cl(—+—+—+—+—+z+1>+cz( +—+—+—+—+—+x3)

720 120 24 6 2 60480 6720 840 120 20 4
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4.6 problem 14

Internal problem ID [5894]

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

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

y(z) = (1 - %xZ + —x6> y(0) + (x — éw:‘} - %w‘r’ - %ﬂ) D(y) (0) + O(=®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

kAsymptoticDSolveValue [Cos[x]*y'' [x]+y[x]==0,y[x],{x,0,7}] J
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4.7 problem 15

Internal problem ID [5895]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

V' +yz+2y=0

With initial conditions

[¥(0) = 3,9/(0) = —2]

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

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

'series' ,x=0

1 1 1
y(x):3—2x—3x2+x3+x4—1x5—ga:ﬁ—i—ﬂx?—l—O(:cS)

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

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

y(z)—)————$—+m4+z3—3z2—2z—|—3
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4.8 problem 16

Internal problem ID [5896]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2+2)y" +3y=0

With initial conditions

[y(0) = 0,%'(0) = 1]

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

(0rder:=8; \‘
Ldsolve([(x+2)*diff(y(X),X$2)+3*y(X)=0,Y(0) =0, D(y)(0) = 1],y(x),type='series',XJ=0);

o1l 1, 1 s 1 8
y(z) == © 1565 " 320° * 20g” + 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 ozt L8

%___ —_—
)= o6 320 T16 4 T
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4.9 problem 17

Internal problem ID [5897]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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" +zy=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

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

1 1 1 1 85
(1t i _t6_ 90 7
y(@) ( 6" 6" 5 4" 2525”)‘”(0)
]'4 5 26 137 8
L S P B A
+(x 5% ~10% T 15 T 7t (y) (0) + O(=z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 77

kAsymptoticDSolveValue [(1-2%8in[x])*y' ' [x]+x*y[x]==0,y[x],{x,0,7}] J
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4.10 problem 18

Internal problem ID [5898]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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' +yz+y=0

With initial conditions

[y(1) = —6,/(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

‘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),type='skries',x=1);

3 2 3 3 3 5
S@-1’ - Se-1'+ -1

1 7 8
—%(a:—l) + 0O ((z —1)°)

y(z) =—6+3(x—-1)+
1 6
— (z—1
50— 1)
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 55

‘ AsymptoticDSolveValue [{y'' [x]+x*y' [x]+y[x]==0,{y[1]==-6,y' [11==3}},y[x],{x,1,7}] ‘

1

y(z) = — (3 — 1) — 25 (@ —1)6+13—O(x—1)5—g(:c—1)3+ r—1243z—1)—6

28 5(
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4.11 problem 19

Internal problem ID [5899]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 + 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: 59

‘Order:=8; ‘
‘dsolve(x*diff(y(x),x$2)+(1—cos(x))*diff(y(x),x)+x‘2*y(x)=0,y(x),type='series',x=9P;

1, 1 1 5
B . R I S R R R,
y(@) ( 6" *50° T1s0° " a0:” )V

1, 1, 1 . 1 4 713 . .
+<x % T 1% 1% T 120° T soase” ) PW @ +0()

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36

LAsymptoticDSolveValue [x*y' ' [x]+(1-Cos [x])*y' [x]+x~2*y[x]==0,y[x],{x,0,7}] J
53z x° xt 3
y(w)—>—864O+E+E—§—2x+3
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4.12 problem 20

Internal problem ID [5900]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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"+zy=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

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

@) e (1—pp e 240, 3T B8 5 14200 10739
vema 216" T 1200° 10125 ' 15876000 889056000

9
8, 29 , 37 116 14209
1 _9 92— g3y 2 420 5 210 6 g
'*CQ<:H(“O (( Jo 2 = 5T+ 1057 ~500% T 10125°  7938000°
(1 8, 175, 3727 , 47581 , 3003737 , 48833381
37 T 108" T 6480 T 324000° T 102060000" " 10001880000

°))
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v/ Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 133

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

10125 102060000 324000 600

+at (29 log(z) _ 3727) +a (1—75 - &Lg(x)) +a? (2 log(z) — g) —2zlog(z) + 1)

47531 1
u(@) = & <x6(116log(x) 3003737 ) + w5< 7531 37 og(x))

108 6480 108 9
. ( 1073297 14209z 58x5  37x* 2923 422 )
2

- - - = _z+1
“\ ~830056000 15876000 _ 10125 ' 1200 216 9 °
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4.13 problem 21

Internal problem ID [5901]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 + 22y —102° + 22 —5=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

N

p
‘Order:=8; ‘
‘dsolve(diff(y(x),x$2)+x“2*diff(y(x),x)+2*x*y(x)=5—2*x+10*x”3,y(x),type='series',X#O);

—(1-lasy Les IR 57 2 2 o
y(x)—(l 3% +18x>y(0)+(x i +28x)D(y)(O)—|— 5 3 +18+O(x)

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 63

-

LAsymptoticDSolveValue [y'' [x]+x~2xy' [x]+2*x*y [x]==5-2*x+10*%x"3,y[x],{x,0,7}] J

(x)_)x x3+5x2+c x’ x4+x te x5 x3+1
y 2\28 7 1 18~ 3
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5.1 problem 31

Internal problem ID [5902]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 8

‘dsolve([diff (y(£),t)-y(t)=1,y(0) = 0],y(t), singsol=all)

y(t) = -1+¢

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 10

e

kDSolve [{y' [t]-y[t]l==1,{y[0]==0}},y[t],t,IncludeSingularSolutions -> Truel

~—

y(t) = e —1
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5.2 problem 32

Internal problem ID [5903]

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

‘ dsolve([2xdiff (y(t),t)+y(t)=0,y(0) = -3],y(t), singsol=all)

t

y(t) = —3e2

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 14

DSolve[{2xy' [t]+y[t]==0,{y[0]==-3}},y[t],t,IncludeSingularSolutions -> Truel

N J

y(t) — —3e7t/2
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5.3 problem 33

Internal problem ID [5904]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—e*=0

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)

(el% + 19) e~
10

y(t) =

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 21

( N
LDSolve [({y' [t]+6xy[t]==Exp[4*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> TrueJ]

1
y(t) — 1—06_6t(610t +19)
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5.4 problem 34

Internal problem ID [5905]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) =0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

-

Ldsolve([diff(y(t),t)—y(t)=2*cos(5*t),y(0) = 0],y(t), singsol=all)

~—

v Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 25

‘ DSolve[{y' [t]-y[t]==2*%Cos[6%t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> Truetl

y(t) — %(et + 5sin(5¢) — cos(5¢))
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5.5 problem 35

Internal problem ID [5906]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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'+5y +4y=0

With initial conditions

[y(0) = 1,%'(0) = ]

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

‘dsolve([diff (y(t),t$2)+5+diff (y(t),t)+4*y(£)=0,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23

LDSolve [{y'' [t1+b*y' [t]1+4*y[t]==0,{y[0]==1,y' [0]==0}},y([t],t, IncludeSingularSolutiJons -> Truel

y(t) — ée““ (4¢® —1)
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5.6 problem 36

Internal problem ID [5907]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

Y — 4y —6e*+3et =0

With initial conditions

[¥(0) = 1,4/(0) = —1]

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

dsolve([diff (y(t),t$2)-4*diff (y(t),t)=6*exp(3*t)-3*exp(-t),y(0) = 1, D(y)(0) = —1p,y(t), sing

N J

11e** 3et 5
t) = - —9e3t 4 =
yt) =g~ 5 T2 +3

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 34

LDSolve [{y'' [t]1-4*y' [t]==6*Exp[3*t]-3*Exp[-t],{y[0]==1,y' [0]==-1}},y[t],t, IncludeSJingularSolut

3et 11e®* 5
£) -0 gty ¢ 42
y(t) — E e’ + 10 + 5
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5.7 problem 37

Internal problem ID [5908]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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— V2 sin (t\@) =0

With initial conditions

[y(0) = 10,4'(0) = 0]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 24

dsolve([diff (y(t),t$2)+y(t)=sqrt(2)*sin(sqrt(2)*t),y(0) = 10, D(y) (0) = 0],y(t), Fingsol=a11)

N J

y(t) = 2sin (t) + 10cos (t) — v/2 sin (\/§t>

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 29

[DSolve [{y'' [t]1+y[t]1==Sqrt[2]*Sin[Sqrt[2]*t],{y[0]==10,y' [0]==0}},y([t],t, IncludeS£ gularSoluti

y(t) — 2sin(t) — v/2sin (\/§t> + 10 cos(?)
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5.8 problem 38

Internal problem ID [5909]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

Yy +9y—e" =0

With initial conditions

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

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

dsolve([diff (y(t),t$2)+9*y(t)=exp(t),y(0) = 0, D(y)(0) = 0],y(t), singsol=all)

N J

_sin(3t) cos(3t) €

y(t) =——%5; 10 10

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 27

LDSolve [{y'' [t]1+9*y[t]==Exp[t],{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularSolut ionsJ -> True]

y(t) = % (3¢! — sin(3t) — 3 cos(3t))
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5.9 problem 39

Internal problem ID [5910)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

2yl// + 3y/l _ 3y/ _ 2y _ e—t — O

With initial conditions

[y(0) = 0,3'(0) = 0,4"(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

dsolve ([2xdiff (y(t),t$3)+3*diff (y(t),t$2)-3*diff (y(t),t)-2*y(t)=exp(-t),y(0) = 0, D(y)(0) = O

N

(—5 3 1 16e% — 9ot — 2) o2
£) = —
y(t) 18

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 37

LDSolve [{2*y' ' ' [t]1+3*y' ' [t]-3*y' [t]-2*y[t]==Exp[-t],{y[0]==0,y' [0]==0,y'' [0]==1}} ,Jy [t],t,Inclu

1
—e (9" — 16¢*/% + 5e* + 2)

y(t) — 13
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5.10 problem 40

Internal problem ID [5911]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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" —y — 2y —sin(3t) =0

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

Ldsolve([diff(y(t),t$3)+2*diff(y(t),t$2)—diff(y(t),t)—2*y(t)=sin(3*t),y(O) =0, D(}y) 0 =0, (

() = — (12sin (3t) €** — 18 cos (3t) e* — 169 % + 507 ' — 320) e~
v = 780

v/ Solution by Mathematica

Time used: 0.068 (sec). Leaf size: 42

‘ DSolve [{y'''[t]+2*y'' [t]-y' [t]1-2*y[t]==Sin[3*t],{y[0]==0,y' [0]==0,y"'' [0]==1}},y [ttl ,t,IncludeS

y(t) — ﬁlo (e7*(169¢" (€ — 3) + 320) — 12sin(3t) + 18 cos(3t))
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5.11 problem 41

Internal problem ID [5912]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—ecos(2t) =0

With initial conditions

[y(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

-

Ldsolve([diff(y(t),t)+y(t)=exp(—3*t)*cos(2*1:),y(O) = 0],y(t), singsol=all)

-/

y(t) = — (=14 (cos (2t) —4sin (2t)) e~2%) et

v/ Solution by Mathematica

Time used: 0.12 (sec). Leaf size: 30

‘ DSolve[{y' [t]+y[t]==Exp[-3*t]*Cos[2*t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True]

y(t) — ie_:“ (€* + sin(2t) — cos(2t))
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5.12 problem 42

Internal problem ID [5913]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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,%'(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)+b*y(£)=0,y(0) = 1, D(y)(0) = 31,y(t), singsol=all)

y(t) = €' (sin (2t) + cos (2t))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

e

kDSolve [{y'' [t]-2*y' [t]1+b*y[t]==0,{y[0]==1,y' [0]==3}},y([t],t, IncludeSingularSoluti\Jons -> True]

y(t) — €*(sin(2t) + cos(2t))
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6.1 problem 21

Internal problem ID [5914]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 =0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

‘ dsolve([diff (y(t),t)+4xy(t)=exp(-4*t),y(0) = 2],y(t), singsol=all)

y(o) = (t+2)e
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 14

LDSolve [{y' [t]+4xy[t]==Exp[-4*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> Truel

y(t) = e H(t +2)
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6.2 problem 22

Internal problem ID [5915]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—tef=0

With initial conditions

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

dsolve([diff (y(t),t)-y(t)=1+t*exp(t),y(0) = 0],y(t), singsol=all)

N J

tt2
y(t) = 67 —1+¢

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 19

-

.
LDSolve {y' [t]-y[t]==1+t*Exp[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> TrueJ]

y(t) — %et(t2 +2)—1
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6.3 problem 23

Internal problem ID [5916]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) = 1,4/(0) = 1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

|dsolve([diff (y(t),t$2)+2+diff (y(£),£)+y(£)=0,y(0) = 1, D(y)(0) = 11,y(t), singsol=all)

y(t) =e (2t +1)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

e

kDSolve [{y'' [t1+2*y' [t]1+y[t]==0,{y[0]==1,y' [0]==1}},y([t],t, IncludeSingularSolutiOI;Js -> True]

y(t) = e "2t +1)
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6.4 problem 24

Internal problem ID [5917]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 —t3e? =0

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

N

dsolve ([diff (y(t),t$2)-4*diff (y(t),t)+4*y(t)=t"3*exp(2*t),y(0) = 0, D(y) (0) = 0] ,ﬁr(t), singso

tSth

y(t) = 5

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 17

LDSolve [{y'' [t]-4*y' [t]1+4*y[t]==t"3*Exp[2*t],{y[0]==0,y"' [0]==0}},y[t],t, IncludeSinFularSolutio

1
t - 2tt5
y(t) — 50°¢



140

6.5 problem 25

Internal problem ID [5918]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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=0

With initial conditions
[y(0) = 0,4'(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) = 11,y(t), singsol=all)

(30t —2)e3 2 ¢t

=" Yty
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

LDSolve [{y''[t]-6*y' [t]1+9*y[t]==t,{y[0]==0,y' [0]==1}},y([t],t, IncludeSingularSolutiJons -> Truel

1
y(t) = 5 (3t + €% (30t — 2) +2)
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6.6 problem 26

Internal problem ID [5919]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—t*=0

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)-4xdiff (y(t),t)+4xy(t)=t"3,y(0) = 1, D(y)(0) = 0],y(t), singsol=all)

N

o (C18t+2)e* £ 3% ot 3

=" Tttty
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32

LDSolve [{y'' [t]1-4*y' [t]1+4*xy[t]1==t"3,{y[0]==1,y' [0]1==0}},y[t],t, IncludeSingularSolthions -> Tru

y(t) = é(e%@ — 13t) + t(2t(t + 3) + 9) + 6)
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6.7 problem 27

Internal problem ID [5920)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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
[¥(0) = 0,9'(0) = —3]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

‘dsolve([diff (y(t),t$2)-6+diff (y(t),t)+13+y(£)=0,y(0) = 0, D(y)(0) = -3],y(t), singsol=all)

3e3 sin (2t)

y(t) = ———

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

LDSolve [{y''[t]-6*y' [t]1+13*y[t]==0,{y[0]==0,y"' [0]==-3}},y[t],t, IncludeSingularSolthions -> Tru

y(t) — —3e% sin(t) cos(t)
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6.8 problem 28
Internal problem ID [5921]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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
[¥(0) = 2,9/(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(£)=0,y(0) = 2, D(y)(0) = 0],y(t), singsol=all)

y(t) =27 (5\/5 sin (@) + cos (@))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36

e

kDSolve [{2xy' ' [t]1+20*y' [t]+61*y[t]==0,{y[0]==2,y' [0]==0}},y[t],t, IncludeSingularSoJlutions > T

y(#) — 25 <5\/§ sin (%) + cos <%)>
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6.9 problem 29
Internal problem ID [5922]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—elcos(t) =0

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

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

Ldsolve([diff(y(t),t$2)-y(t)=exp(t)*cos(t),y(O) = 0, D(y)(0) = 0],y(t), singsol=a1\Jl)

e”t  ef(—cos(t) + 2sin(t))
) + )

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 27

‘ DSolve[{y'' [t]-y[t]==Exp[t]*Cos[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolukions -> Tru

y(t) = é(e‘t — ¢H(cos(t) — 2sin(t)))
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6.10 problem 30

Internal problem ID [5923]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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=0

With initial conditions
[y(0) = 0,9'(0) = 4]

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

‘dsolve([diff (y(t),t$2)-2+diff (y(t),t)+b*y(t)=1+t,y(0) = 0, D(y) (0) = 41,y(t), singsol=all)

_ 5le'sin(2t) Te'cos(2t) 't 7

25 25 * 5 25

y(t)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

LDSolve [{y'' [t]-2*y' [t]1+b*y[t]==1+t,{y[0]==0,y' [0]==43}},y[t],t, IncludeSingularSolthions -> Tru

y(t) — % (5t + €*(51sin(2t) — 7cos(2t)) + 7)
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6.11 problem 31

Internal problem ID [5924]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

Solve

y'+2) +y=0

With initial conditions
[y(1) = 2,9/(0) = 2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

dsolve([diff (y(t),t$2)+2xdiff (y(t),t)+y(t)=0,y(1) = 2, D(y)(0) = 2],y(t), singsol%all)

N\

y(t) =e(tet+e+t—1)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

LDSolve [{y'' [t]+2*y' [t]1+y[t]==0,{y[1]==2,y' [0]==2}},y([t],t, IncludeSingularSolutioan -> True]

y(t) > e (et +t+e—1)
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6.12 problem 32

Internal problem ID [5925]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

Solve

y' + 8y +20y =0

With initial conditions
[y(0) = 0,9'(m) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

dsolve([diff (y(t),t$2)+8xdiff (y(t),t)+20*y(t)=0,y(0) = 0, D(y) (Pi) = 0],y(t), singsol=all)

N\

y(t) =0
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 6

N
LDSolve [{y'' [t]+8*y' [t]1+20*y[t]==0,{y[0]==0,y"' [Pi]==0}},y[t],t, IncludeSingularSolthions -> Tru

y(t) =0
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6.13 problem 63

Internal problem ID [5926]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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‘]]

, 0 0<tx«1
Yy +y-— =0
5 1<¢
With initial conditions
[y(0) = 0]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 22

e

Ldsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,0,t>=1,5),y(0) = 0],y(t), singsoJ1=all)

0 t<1

y(t) =
—5ettl 45 1<t

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 23

-

DSolve[{y' [t]+y[t]==Piecewise[{{0,0<=t<1},{5,t>=1}}],{y[0]==0}},y[t],t, IncludeSin\gularSolutio

N\

0 t<1

y(t) - {
5 —5el~t True
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6.14 problem 64

Internal problem ID [5927]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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‘]]

, 1 0<t«1
Yy +y-— =0
-1 1<t
With initial conditions
[y(0) = 0]

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 39

‘dsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,1,t>=1,-1),y(0) = 0],y(t), singsb1=a11)

0 t<0
y(t) = 1—et t<1
2ttt —1—et 1<t

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 40

LDSolve [{y' [t]+y[t]==Piecewise[{{1,0<=t<1},{-1,t>=1}}],{y[0]==0}},y[t],t, IncludeSi) gularSoluti

0 t<0
y(t) = { —cosh(t)+sinh(t)+1 0<t<1
—1+et(—1+2e) True
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6.15 problem 65

Internal problem ID [5928]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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‘]]

, t 0<t<1
Yy +y-— =0
0 1<¢
With initial conditions
[y(0) = 0]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 26

‘dsolve([diff(y(t),t)+y(t)=piecewise(0<=t and t<1,t,t>=1,0),y(0) = 0],y(t), singsoll=a11)

0 t<0
yt) = t—1+et t<l1
et 1<t

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 32

LDSolve [{y' [t]+y[t]==Piecewise [{{t,0<=t<1},{0,t>=1}}]1,{y[0]==0}},y[t],t, IncludeSinFularSolutio
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6.16 problem 66

Internal problem ID [5929]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

y/l +4y _

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

v Solution by Maple
Time used: 0.266 (sec). Leaf size: 45

e

Ldsolve([diff(y(t),t$2)+4*y(t)=piecewise(O<=t and t<1,1,t>=1,0),y(0) = 0, D(y) (0)}= -11,y(t),

0 t<O0
1 — cos (2t) t<1

sin (2t) cos (2t —2) —cos(2t) 1<t
yt) = ——5—+ i
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 65

LDSolve [{y'' [t]1+4*y[t]==Piecewise[{{1,0<=t<1},{0,t>=1}}],{y[0]==0,y"' [0]1==-1}},y [t]J, t,IncludeSi

— 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 [5930]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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 — Heaviside (—27 + t) sin (t) = 0

With initial conditions
[y(0) = 1,4'(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—Q*Pi),y(O) =1, D(y)(0) = O],y(i;J), singsol=a

(cos (t) — 1) sin (t) Heaviside (—27 + t)

3 +2cos (t)® — 1

y(t) = —

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 32

LDSolve [{y'' [t]+4*y[t]==Sin[t]*UnitStep[t-2+Pi],{y[0]==1,y' [0]==0}},y[t],t,IncludeSingularSolu

cos(2t) t<2m

cos(2t) — 3(cos(t) — 1)sin(t) True

y(t) > {
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6.18 problem 68

Internal problem ID [5931]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) = 0

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) = 1\J],y(t), sing

Heaviside (t —1)e*~®  Heaviside (t —1)e*~* Heaviside (t — 1)

_ 3t 2t
y(t) =e e’ + 3 5 + 5

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 57

‘ DSolve[{y'' [t]-5*y' [t]1+6*y[t]==UnitStep[t-1],{y[0]==0,y"' [01==1}},y[t],t, IncludeSibgularSoluti

e*(—1+¢€) t<1

y(t) = { 2t—3 3 t t+3
(e*73(—3e — 6e® + 2¢* + 6e13) + 1) True

1
6
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6.19 problem 69

Internal problem ID [5932]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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<nm
v +y— 1 n<t<2r | =0
0 2r <t

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

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 30

e

Ldsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<Pi,0,Pi<=t and t<2*Pi,1,t>=2*Pi,P),y(0) =0,

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: 0.008 (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]== J y' [0]==1}},

sin(t) t<m
yt) = { 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 [5933]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) + Heaviside (t — 4) — Heaviside (t — 6) = 0

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 108

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+3*y(t)=1-Heaviside(t-2)-Heaviside(t-4)+HanFside(t-6),y

et e3 Heaviside (t —2) Heaviside (t —2)e "™ Heaviside (t — 4)
y(t) =——+ - + -

Heaviside (t — 4)e++*  Heaviside (t — 6)  Heaviside (£ — 6)e~*+6 1
+ 5 + 3 - 5 =
_ Heaviside (t —2) e™**®  Heaviside (t —4)e™**'*  Heaviside (t — 6) e™>'*'®

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 129

'DSolve[{y'' [t]+4xy' [t]+3*y[t]==1-UnitStep[t-2]-UnitStep[t-4]+UnitStep[t-6],{y[0]1==0,y' [01==0}

o) (26 + ) (2 — )02 — 1) + (¢ — &) (2 + ¢*) B(4 — 1)

— (¥ —€')” (2" +€5) (6 —1) —3(e2 —1)* (1 +€?) e + (5 —1)* (1 + e6)>
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7.1 problem 9

Internal problem ID [5934]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—tsin(t) =0

With initial conditions

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

-

Ldsolve([diff(y(t),t)+y(t)=t*sin(t),y(0) = 0],y(t), singsol=all)

~—

et (—t+1)cos(t) N t sin (¢)
2 2 2

v Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 27

‘ DSolve[{y' [t]+y[t]==t*Sin[t],{y[0]==0}},y[t],t,IncludeSingularSolutions -> True] ‘

y(t) — %(t sin(t) — t cos(t) + cos(t) + sinh(t) — cosh(t))
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7.2 problem 10

Internal problem ID [5935]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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‘]]

Yy —y—te'sin(t) =0

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

-

Ldsolve([diff(y(t),t)—y(t)=t*exp(t)*sin(t),y(O) = 0],y(t), singsol=all)

~—

y(t) = —e’(cos (t)t — sin (¢))

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 17

‘ DSolve [{y' [t]-y[t]==t*Exp[t]*Sin[t],{y[0]==0}},y[t],t,IncludeSingularSolutions —>‘ True]

y(t) — €e'(sin(t) — tcos(t))
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7.3 problem 11

Internal problem ID [5936]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) =0

With initial conditions
[y(0) = 2,4'(0) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

( N

Ldsolve([diff(y(t),t$2)+9*y(t)=cos(3*t),y(O) = 2, D(y)(0) = 5],y(t), singsol=all)J

y(t) = + 2 cos (3t)

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

(t + 10) sin (3t)
6

‘ DSolve[{y'' [t]+9*y[t]==Cos[3*t],{y[0]==2,y' [0]==5}},y[t],t, IncludeSingularSolutiobs -> True]

y(t) — %(t + 10) sin(3t) + 2 cos(3t)
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7.4 problem 12

Internal problem ID [5937]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) =0

With initial conditions

[¥(0) = 1,4/(0) = —1]

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

Ldsolve([diff(y(t),t$2)+y(t)=sin(t),y(O) = 1, D(y)(0) = -1],y(t), singsol=all)

~—

y(t) = —@ + cos (t) — %(t)t

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

LDSolve [{y'' [t]1+y[t]==Sin[t],{y[0]==1,y' [0]==-1}},y[t],t,IncludeSingularSolutions %> True]

sin(¢) 1
-y étcos(t) + cos(t)

y(t) —
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7.5 problem 13

Internal problem ID [5938]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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
Y’ + 16y — =0
0 <t

With initial conditions

[y(0) = 0,%'(0) = 1]

v Solution by Maple
Time used: 0.329 (sec). Leaf size: 25

e

Ldsolve([diff(y(t),t$2)+16*y(t)=piecewise(O<=t and t<Pi,cos(4*t),t>= Pi,0),y(0) =}), D(y) (0) =

0 t<0
sin (4t) | 2 + tot<m

T <t
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v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 60

LDSolve [{y''[t]+16*y[t]==Piecewise[{{Cos[4*t],0<=t<Pi},{0,t>=Pi}}],{y[0]==1,y' [O] =J=1}} ,y[tl,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 [5939]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

" 1 0
y +y-— =0
sin ()

IA
~
A
M

MIE]
IA
~

With initial conditions

[y(0) = 1,4/(0) = 0]
v/ Solution by Maple
Time used: 7.547 (sec). Leaf size: 33

e B

Ldsolve([diff(y(t),t$2)+y(t)=piecewise(0<=t and t<Pi/2,1,t>= Pi/2,sin(t)),y(0) = 1J, D(y) (0) =

cos (t) t<0

y(t) = 1 t< 3
—2t+7) cos .

(=2t+ 4) () + sin (t) % S t

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 38

-

LDSolve [{y'' [t]1+y[t]==Piecewise[{{1,0<=t<Pi/2},{Sin[t],t>=Pi/2}}],{y[0]==1,y' [0] ] }r,y[tl,t,I

cos(t) t<o0
y(t) = { 1 t>0A2<m
1(m — 2t) cos(t) + sin(2) True
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7.7 problem 17

Internal problem ID [5940)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

ty" —y — 22 =0

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)

N J

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 26

LDSolve {y'' [t]-y' [t]==2%t"2,{y[0]==0}},y[t],t,IncludeSingularSolutions -> True] J

y(t) — —%t(t(t +3)+6)+c(ef —1)
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7.8 problem 18

Internal problem ID [5941]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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=0

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 9

|dsolve([2+diff (y(t),t$2)+t*diff (y(t),t)-2+y(£)=10,y(0) = 0, D(y)(0) = 0],y(t), singsol=all)

_ 5

y(t) =

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10

LDSolve [{y'' [t]1+t*y' [t]-2*y[t]==10,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolutJions -> True

y(t) — 5t
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7.9 problem 36

Internal problem ID [5942]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) —tsin(¢) =0

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

Ldsolve([diff(y(t),t$2)+y(t)=sin(t)+t*sin(t),y(O) = 0, D(y)(0) = 0],y(t), singsol;Jall)

(t+2) (cos (t)t — sin (t))
4

y(t) = —

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 21

LDSolve [{y'' [t1+y[t]==Sin[t]+t*Sin[t],{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularSolutions -> T

y(t) = — (¢ +2)(¢cos(t) — sin()



169

8 CHAPTER 7 THE LAPLACE TRANSFORM.
EXERCISES 7.5. Page 315

81 problem 1 . . . . . . . 170
8.2 problem 2 . . . ..o e 171
83 problem 3 . . . . ... e 172
84 problem 4 . . . . .. 173l
85 problem b . . . .. e 174
8.6 problem 6 . . . . . ... 175
8.7 problem 7 . . . . . . e e 1776l
8.8 problem 8 . . . . . L e e e
89 problem 9 . . . ... 178
8.10 problem 10 . . . . . . . . L 179
8.11 problem 11 . . . . . . . . . 180
8.12 problem 12 . . . . . . .. 1811
8.13 problem 15(a) . . . . . . . ... 182

8.14 problem 15(b) . . . . . . . .. 183l
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8.1 problem 1

Internal problem ID [5943]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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‘]]

Yy —3y—(6(t-2) =0

With initial conditions

[y(0) = 0]
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15
Ldsolve([diff(y(t),t)-3*y(t)=Dirac(t—2),y(O) = 0],y(t), singsol=all) J

y(t) = Heaviside (t — 2) e3¢

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 17

-

:
DSolve[{y' [t]-3*y[t]==DiracDelta[t-2],{y[0]==0}},y[t],t,IncludeSingularSolutions k> True]

N

y(t) — 370t — 2)
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8.2 problem 2

Internal problem ID [5944]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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‘]]

y+y—(6(t—1)=0

With initial conditions

[y(0) = 2]
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) J

y(t) = (Heaviside (t — 1)e +2)e™*

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 19

-

.
DSolve[{y' [t]1+y[t]==DiracDelta[t-1],{y[0]==2}},y[t],t,IncludeSingularSolutions -> True]

N\ J

y(t) = e H(ef(t — 1)+ 2)
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8.3 problem 3

Internal problem ID [5945]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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— (§(=21+1)) =0

With initial conditions
[y(0) = 0,'(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],y(¢), singsol=a1}1)

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

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 16

LDSolve [{y'' [t]+y[t]==DiracDeltal[t-2*Pi],{y[0]==0,y' [0]1==1}},y[t],¢t, IncludeSingula‘ Solutions -

y(t) = (0(t — 27) + 1) sin(t)
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8.4 problem 4

Internal problem ID [5946]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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(—27 +¢)) =0

With initial conditions
[y(0) = 0,'(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) = 01,y(t), singso;%all)

Heaviside (—27 + t) sin (4¢
J) — (~2r-+ in 1)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19

LDSolve [{y'' [t]1+16xy[t]==DiracDelta[t-2*Pi] ,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingjularSolution

y(t) — }le(t _ ) sin(4¢)
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8.5 problem 5

Internal problem ID [5947]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

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

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

s

Ldsolve([diff(y(t),t$2)+y(t)=Dirac(t—1/2*Pi)+Dirac(t—3/2*Pi),y(O) = 0, D(y)(0) = O}],y(t), sing

y(t) = (Heaviside (t - 3;) — Heaviside (t - g)) cos (t)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 27

-

LDSolve [{y'' [t]+y[t]==DiracDelta[t-1/2%Pi]+DiracDelta[t-3/2+Pi],{y[0]==0,y" [0] ==0}}} ,y[t]l,t,Inc

y(t) = (0(2t — 3m) — 0(2t — 7)) cos(t)
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8.6 problem 6

Internal problem ID [5948]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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— (0(=2m +1t)) — (6(t —47)) =0

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

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

-

Ldsolve([diff(y(t),t$2)+y(t)=Dirac(t—2*Pi)+Dirac(t—4*Pi),y(O) =1, D(y () = O],y(]t), singsol=

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

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 24

LDSolve [{y'' [t]1+y[t]==DiracDelta[t-2*Pi]+DiracDelta[t-4*Pi],{y[0]==1,y"' [0]1==0}},y [Jt] ,t,Include

y(t) = (6(t — 4m) + 6(t — 2m)) sin(t) + cos(t)
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8.7 problem 7

Internal problem ID [5949]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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) =0

With initial conditions
[y(0) = 0,'(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) = 1],y(¢), sinﬁsol=a11)

e ? Heaviside (t — 1) e™2*2  Heaviside (t — 1) 1
) =-—5 - 2 * 2 T3

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 32

-

:
DSolve[{y'' [t]+2*y' [t]==DiracDelta[t-1],{y[0]==0,y' [0]==1}},y[t],t, IncludeSingula#Solutions -

N\

y(t) - %(9(1& C1) - e (POt —1) +1) +1)
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8.8 problem 8

Internal problem ID [5950]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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—-(6(t—2))=0

With initial conditions
[y(0) = 0,'(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(0) = 0, D(y)(0) = 1],y(¢), sJingsol=a11)

(t) = 3e% N Heaviside (t — 2) e**~*  Heaviside (t —2) ¢ 3
W= 2 2 2 4

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 37

-

:
DSolve[{y'' [t]-2*y' [t]==1+DiracDelta[t-2],{y[0]==0,y' [0]==1}},y[t],t, IncludeSinguFl.arSolutions

N\

y(t) = }1((262”_4 —2)0(t — 2) — 2t + 3e* — 3)
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8.9 problem 9

Internal problem ID [5951]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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+t)=0

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

e 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) = 01}y(t), sings

y(t) = sin (t) Heaviside (—2m + t) e*™ %

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 23

DSolve[{y''[t]+4xy' [t]+b+y[t]==DiracDelta[t-2+Pi],{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularS

y(t) = "™ 2'0(t — 27) sin(t)
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8.10 problem 10

Internal problem ID [5952]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

v +2y +y—(6(t—1))=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=Dirac(t—1),y(O) =0, D(y(0) = O],y(t)}, singsol=al

y(t) = (t — 1) Heaviside (t — 1) e~**!

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20

‘ DSolve[{y'' [t]+2*y' [t]+y[t]==DiracDelta[t-1],{y[0]==0,y' [0]1==0}},y[t],t, IncludeSibgularSoluti

y(t) = Mt —1)0(t - 1)
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8.11 problem 11

Internal problem ID [5953]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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+1t)) — (6(t —3m)) =0

With initial conditions
[y(0) = 1,'(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) - 1,J D(y) (0) = 0

sin (3t) Heaviside (t — 37) et %
y(t) = — (3) . ( )

_sin (3t) Heaviside (—m + t) e 2+27
3

+e (cos (3t) + M)

3

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 53

-

DSolve[{y'' [t]+4*y' [t]+13*y[t]==DiracDelta[t-Pi]+DiracDelta[t-3*Pi],{y[0]==1,y" [Oh ==0}},y[t],

N\ J

y(t) — %6_% (3cos(3t) — (e*"0(t — 3m) + €*"0(t — m) — 2) sin(3t))
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8.12 problem 12

Internal problem ID [5954]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

y' — Ty +6y—e — (6(t—2)) — (6(t—4)) =0

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 64

e

Ldsolve( [diff (y(t),t$2)-7*diff (y(t),t)+6*y(t)=exp(t)+Dirac(t-2)+Dirac(t-4),y(0) = }), D(y) (0) =

ef e 246 Heaviside (t —4) = e '2+% Heaviside (t — 2)
y(t) = o + +
25 5 )
¢!~ Heaviside (t —4)  e'2 Heaviside (t — 2) N (=5t —1)et

5 5 25

v Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 67

LDSolve [{y'' [t]1-T*y' [t]+6*y[t]==Exp[t]+DiracDelta[t-2]+DiracDelta[t-4],{y[0]==9,y '}[0] ==0}},y[t

y(t) — %et_ﬂ (5(e” —€) 0(t —4) + 5(e™2 — €*) 0(t — 2) + €**(—5t — 44€™ + 269))
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8.13 problem 15(a)

Internal problem ID [5955]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+10*y(t)=0,y(0) = 0, D(y)(0) = 1],y(t), sinéJsol=a11)

e " sin (3t)

y(t) = 3

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

r

.
LDSolve [{y'' [t]1+2*y' [t]+10*y[t]==0,{y[0]==0,y' [0]==1}},y[t],¢t, IncludeSingularSolutJions -> True

y(t) = %e‘t sin(3t)
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8.14 problem 15(b)

Internal problem ID [5956]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
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]]

v + 2y +10y — (6(t)) =0

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

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 18

-

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+10*y(t)=Dirac(t),y(O) = 0, D(y(0) = O],y(f}), singsol=a

e "sin (3t) (2 Heaviside () — 1)
6

y(t) =

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 25

DSolve[{y'' [t]+2*xy' [t]+10*y[t]==DiracDelta[t],{y[0]==0,y' [0]==0}},y[t],t, IncludeSﬁngularSolut

N

y(t) = 3¢ (6(¢) — 6(0)) sin(31)
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9.1 problem 1

Internal problem ID [5957]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) — 5y(t)
Y (t) = 4a(t) + 8y(t)

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)+8xy(t)], [x(t), y(t)], sing%ol=all)

N\

o2 <sin <@> /55 ¢y — cos <@) V55¢; + 5sin (@) c1 + 5cos (@) cz>
8

y(t) = e <sin (@) c1 + cos <@> c2>

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 113

z(t) = —

‘ DSolve [{x' [t]==3*x[t]-5*y[t],y' [t]==4*x[t]+8*y[t]1},{x[t],y[t]},t, IncludeSingulaerlut ions —->

2

y(t) — %élt/z (5502 cos (@) + \/%(801 + 5¢2) sin (—\/;Et>>

z(t) — 1—11611t/2 (1101 cos (@) —v/55(c; + 2¢5) sin <@)>
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9.2 problem 2

Internal problem ID [5958]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) — Ty(t)
Y (t) = 5z(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 78

dsolve([diff (x(t),t)=4*x(£)-T*y(t),diff(y(t),t)=b*x(£)], [x(t), y(£)], singsol=all)

N\ J

_e2t(sin (v/31t) v/31 ey — cos (v/31t) v/31er — 2sin (vV/31t) ¢; — 2cos (V31t) ¢a)

z(t) = E

y(t) = * (sin (\/3_115) c1 + cos (\/3_175) cz>

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 98

LDSolve [{x' [t]==4*xx[t]-T*xy[t],y' [t]==bxx[t]1},{x[t],y[t]},t, IncludeSingularSolutioan -> True]

z(t) = c1€” cos (\/3_1t) n (21 — 702);3_1'Sin (V/31t)

(5c1 — 2¢2)e? sin (\/3_175)

y(t) — coe* cos (\/Zﬁt) +

3
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9.3 problem 3

Internal problem ID [5959]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = =3z(t) + 4y(t) — 92(t)
Y (t) = 6z(t) — y(t)
2'(t) = 10z(t) + 4y(t) + 32(¢)

v Solution by Maple
Time used: 0.61 (sec). Leaf size: 3117

e N

Ldsolve( [diff (x(t),t)=-3*x(t)+4*y(t)-9*z(t) ,diff (y(t),t)=6*x(t)-y(t),diff (z(t) ,t)=J10*x (t)+4xy(

Expression too large to display

Expression too large to display

z(t)
2 1
<7170+ (4726+306\/ﬁ) 3 72(4726+306\/m) 3 > t 2 )
. ((4726 + 306v/291) * + 170) /3 1156
= coe 6(4726+306\/ﬁ) 3 sin 1
204 (139 +9/291)°
2 1
(—1704— (47264—306\/@) 3 —2(4726+306\/2<Tl) 3 > t 2 )
T ((4726 +306v/291)° + 170) tv/311563
+ cse 6(4726+306\/ﬁ) 3 cos :
204 (139 +9v/291)°

((4726+306\/ﬁ) 3 + (47264—306\/@) 3 —170) t

+ cie

i
3(47264—306\/@) 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]-9*z[t],y' [t]==6*x[t]-y[t],z' [t]==10%x[t]+4*y[t] +3*ZJ[t] H{x[tl,y

#1t __ #1t
z(t) = 4c;RootSum [#13 1+ #1% 4 5741 + 3694, #le 12¢ &]

341% + 241 + 57
#16#1t + e#lt &
3#1% + 2#1 4 57 }
#126#1)5 _ 2#16#175 _ 36#17:&
3#12 + 241 + 57 }
e#lt &]
34#1% + 2#1 + 57
H1e#1t — 3e#lt &
34#1% + 241 + 57 }
#12e?1t 4 81ttt &
341% + 2#1 4 57 }
H1e#1t | 13e#1t ]
3417 + 241 + 57
5#1e1t 4 1771 &]
341% + 241 + 57
H1Ze#It 4 4] e#1t — 2] e#1 &]
34#1% + 2#1 + 57

— 9¢3RootSum {#13 + #1% + 57#1 + 369&,

+ ¢;RootSum {#13 + #1% + 57#1 + 369&,

y(t) = —54csRootSum {#13 + #12 + 57#1 + 3694,

+ 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 + 57#1 + 369&,
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9.4 problem 4

Internal problem ID [5960)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.687 (sec). Leaf size: 2271

e N

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(t)] ,J[x(t) , y(),

Expression too large to display

Expression too large to display

<—8+ (244+12v417) 3 -8(244+12V417) %>t 2 L
- . ((244+12v417)° +8) t/3 2
z(t) = —cqe 12(204412va17) 5 sin -
24 (61 + 3v/417)°
<78+(244+12\/m)%78(244+12\/m)%>t 2 L
- ) ((244+12vaT7)° + 8) tv/323
+ cse 12(244+12V417) 3 —

24 (61 + 3v/417)°

<(244+12\/4T7) 3 (244+12vaT17) 3 _s> "

+ e 6(244+12\/m) 3
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v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 503

LDSolve [{x'[t]1==x[t]1-y[t],y' [t]==x[t]+2*z[t],z' [t]==-x[t]1+z[t]},{x[t],y[t],z[t]1}, tJ, IncludeSing

#1t
z(t) = —2csRootSum [#13 — 2#1% 4 2#1 — 3&, ¢ }

&
3412 — 44142
#le#lt _ e#lt }

— ¢,RootSum [#13 — 2#1% 4+ 2#1 — 3&,

S#1” — A#1 + 2
RootS 13— 9412 4.9 1_3&,# &}
e um{# e 3#1% — 441 +2
16#1t —_ 36#1t
t RootS 13 _ ou1? 4 ou] — 3&. T }
v = e um[# #1+ 2% 3417 — 441 + 2
+ 2c3RootSum [#13 — 0412 4 241 — 34, #H1e#lt — e#lt &]
3#1° — 441 + 2
1261t — 241e#1t 4 #1t
RootS 13— 941249 1_3&’# }
e um{# A 3#1% — 4441 + 2
#1t
t) — c;RootSum |#1° — 2412 + 241 — 3& ° &
() eltoo um[# w1+ 2% '341% 441+ 2 }
#1t
- ClROOtSllm |:#13 _ 2#12 + 2#1 _ 3&, 2#16 &:|
3#1° — 441 +2
1%e#1 — #1e#1 4
e um[# L 3#1% — 4#1 + 2
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9.5 problem 5

Internal problem ID [5961]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

Z(t)=z(t) —y@t)+20t)+t—1
y'(t) = 2x(t) +y(t) — 2(t) — 3¢°
) =z@t)+ylt) +2(t) +t* —t+2

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 172

s

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,diff(}z(t) ,t)=x(t)

1 2ce? ¢ 11¢ ¢ V11t
z(t) =t* — 8 + c;e — cge? coS <\/_T> — c3e2 sin (T)

L V11t t . 11t
2 3t 7 clezt C2€2 COoS <T> Cc3€2 sin (T)

H=_o 2 _ 1L
) =—5 -5 -1+ 35 5 + >
026%\/ﬁ sin (@) C3e%\/ﬁ CcoSs (@)
_ 5 " .
3t 7 t 11t ; 11t
z(t) = —5 "3 gt cie? + cye? cos (\/_T> 4 cge? sin (\/_T>
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v/ Solution by Mathematica
Time used: 15.858 (sec). Leaf size: 273

LDSolve [{x' [t]==x[t]-y[tl+z[t]+t-1,y' [t]==2*x[t]+y[t]-z[t]-3*t"2,z' [t]==x[t]+y[t]+z[t]+t"2-t+2

2
z(t) =t + g(cl + c3)e
1 V11t V11t 1
+ £6t/2 (11(301 — 2c3) cos (T) — V11(eq + 10cy — 4c3) sin (T)) ~3

y(t) — 2; 5 ( 55(2t(t +3) + 7) + 44(cy + c3)e*

+ 4¢t/? <\/_(17c1 + 5¢o — 13c3) sin (\/_t> — 11(c1 — 5ep + ¢3) cos (@) ))

1 3
z(t) — _Et(3t +1)+ E(CI + c3)e*

+ %6”2 <(2203 — 33c1) cos <\/_t> + v/11(¢y + 10c; — 4c3) sin (@)) _ %
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9.6 problem 6

Internal problem ID [5962]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

7' (t) = —3z(t) + 4y(t) + 2e* cos (¢) sin (¢)
y'(t) = 5x(t) + 92(t) + 8etcos (t)* — 4e™?
Z(t) = y(t) + 62(t) — e

v Solution by Maple
Time used: 46.781 (sec). Leaf size: 12874

-

Ldsolve([diff(x(t),t)=—3*x(t)+4*y(t)+exp(-t)*sin(2*t),diff(y(t),t)=5*x(t)+9*z(t)+%%exp(—t)*cos

Expression too large to display
Expression too large to display
Expression too large to display

v/ Solution by Mathematica
Time used: 0.621 (sec). Leaf size: 2949

e

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] *Cos}[2*t] ,2' [t]=

Too large to display



194

9.7 problem 7

Internal problem ID [5963]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

o' (t) = 4z (t) + 2y(t) + €'
y'(t) = —=(t) + 3y(t) — ¢

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 106

dsolve ([diff (x(t),t)=4*x(t)+2xy(t)+exp(t) ,diff (y(t),t)=-x(t)+3*xy(t)-exp(t)], [x(t)

N\ J

, y(£)1, sin

e? sin (@) Co e /T cos <@> Co e? cos (%) c1 e /7 sin (@) c1 o
z(t) =— - - + -

2 2 2 2 2

¢ Tt ¢ Tt ¢
y(t) = e sin (%) co + e cos (%) ¢+ eZ

v Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 127

‘ DSolve [{x' [t]==4*x[t]+2*y[t]+Exp[t],y"' [t]==-x[t]+3*y[t]-Exp[t]},{x[t],y[t]},¢t, Incb.udeSingular

z(t) — —%t + %671&/2 (701 cos (?) + V7(c; + 4¢,) sin (?))

y(t) = %t + %em (762 cos (@) — V7(2¢1 + ¢3) sin (@))
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9.8 problem 8

Internal problem ID [5964]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

J)/(t) = 7x(t) + Sy(t) — gz(t) _ Se—2t
Y (t) = 4z(t) + y(t) + 2(t) + 2€”
Z(t) = —2y(t) + 32(t) + & — 3e ™

v Solution by Maple
Time used: 7.375 (sec). Leaf size: 8847

-

Ldsolve ([diff (x(t),t)=T*x(t)+5xy(t)-9*z(t)-8*exp(-2*t) ,diff (y(t),t)=4*x(t)+y(t)+z (Jt) +2*exp (5%t

Expression too large to display
Expression too large to display
Expression too large to display

v/ Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 3002

e

LDSolve[{x'[t]==7*x[t]+5*y[t]—9*z[t]—8*Exp[—2*t],y'[t]==4*x[t]+y[t]+z[t]+2*Exp[5*#ﬁ,z'[t]==-2*

Too large to display
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9.9 problem 9

Internal problem ID [5965]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

2/ (t) = z(t) —y(t) +22(t) + e " — 3¢
Y (t) = 3x(t) — 4y(t) + 2(t) + 2e~" +
2/(t) = —2u(t) + by(t) + 62(t) + 2e — ¢

X Solution by Maple

\dsolve([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)+z(t)k2*exp(—t)+t

No solution found
v/ Solution by Mathematica
Time used: 0.186 (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[-t]+?}z'[t]==—2*x

Too large to display
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9.10 problem 10

Internal problem ID [5966]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.1. Page 332

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

o' (t) = et + 3x(t) — Ty(t) + 4sin (t) — 4e*
Y (t) = 2e"t +e* + z(t) + y(t) + 8sin (2)

v/ Solution by Maple
Time used: 0.953 (sec). Leaf size: 131

e hY

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)+(2

N\

11e*t  34e . ot
z(t) = — 0 25 e”V6 sin (\/(_St> c1 +e“V6 cos (\/6t> Co
) 204 cos (t)  556sin (t)
2t 2t _ _
+ e“*sin (\/ét) co + €' cos (\/Et) c1 o7 o7

: et 1le* 8cos(t) 212sin(t
y(t) — e2t sin (\/6t) Co +62t cos <\/(_it) c1 + 10 _ 0 _ 97( ) . = ( )
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v/ Solution by Mathematica
Time used: 11.24 (sec). Leaf size: 150

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]+ (2J*t+1) *Exp [4%

1 4
() — _5641:(5575 + 68) — ﬁ(139 sin(t) + 51 cos(t))

+ %e% (601 cos <\/6t> + v6(c; — 7cy) sin (\/5t>>
y(t) — %&t(m —11)— 9%(53 sin(t) + 2 cos(t))

+ ée% <602 cos <\/6t> +v6(c1 — cs) sin <\/5t>>
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9.11 problem 11

Internal problem ID [5967]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

dsolve([diff (x(t),t)=3*x(t)-4xy(t),diff(y(t),t)=4*x(t)-Txy(t)], [x(t), y(t)], sing%ol=all)

N\

cpet

z(t) = 2cie’ +

y(t) = cre’ + cpe™™

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 73

LDSolve [{x' [t]==3*x[t]-4*y[t],y' [t]==4*x[t]-7*y[t]},{x[t],y[t]},t, IncludeSingularSJolut ions —>

8
~
-

) = —e " (c1(4€® — 1) — 2¢ (e — 1))

) = —e " (2¢1 (€% — 1) — cp (e — 4))

<
)
~
W = W=
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9.12 problem 12

Internal problem ID [5968]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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)+5*y(t),diff (y(t),t)=-2xx(t)+4*xy(t)], [x(t), y(t)], sibgsol=all)

N\

e'(cos (t) 1 — 3ca cos (t) — 3y sin (¢) — sin (¢) ¢a)

z(t) = — 5

y(t) = e*(cy cos () + ¢y sin (t))
v/ Solution by Mathematica
Time used: 0.005 (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]1},t, IncludeSingula\ Solutions -

z(t) — €'(cy cos(t) + (5cy — 3cy) sin(t))
y(t) — €*(c2(3sin(t) + cos(t)) — 2c; sin(t))
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9.13 problem 13
Internal problem ID [5969]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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*y(t) ,diff(y(t),t)=x(t)-y(®)], [x(t), y(*)], singsolJ=all)

y(t) = cre”2 + coe” 2
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63

LDSolve [{x' [t]==-x[t]1+1/4xy[t],y' [t1==x[t]-y[t1},{x[t],y[t]},t, IncludeSingularSolthions -> Tru

z(t) — 26_3”2 (2c1 (€ + 1) + c2(ef — 1))

y(t) = e (c2 cosh (%) + 2¢; sinh (%))
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9.14 problem 14

Internal problem ID [5970)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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)

N\ J

z(t) = —€'(cat + ¢1 + ¢2)

y(t) = e'(cat + 1)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38

LDSolve [{x' [t]==2#x[t]+y[t],y' [t]==-x[t]1},{x[t],y[t]},t,IncludeSingularSolutions —J> 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 [5971]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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)
Z(t) = —x(t) — 2y(t) — 2(t)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 61

-

Ldsolve([diff(x(t),t)=x(t)+2*y(t)+z(t),diff(y(t),t)=6*x(t)-y(t),diff(z(t),t)=-x(t{}2*y(t)—z(t)

&1

z(t) = —coe™ — ¢33 — B
3cze?t  6c

_ —4t 3 _ 1
y(t) = 2cqee 5 3

2(t) = ¢ + coe™ + cze
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v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 176

LDSolve Hx' [t]==x[t]+2*xy[t]+z[t],y' [t]==6xx[t]-y[t],z' [t]==—x[t]-2*y[t]-z[t]},{x [tJ] »,y[t],z[t]}

1
z(t) = 8—46—4’*(—7@1 + c3)e* + 8(8c1 + 3¢z + 2c3)e”™ + 3(9e1 — 8ea — 3c3))

1
y(t) — ﬂe_‘“(—?(cl + c3)e™ +2(8c1 + 3¢z + 2¢3)e™ — 9c; + 8cs + 3c3)

1
z(t) — 8—46_4t (91(c1 + c3)e™ — 8(8cy + 3¢z + 2¢3)e™ — 27cy + 24cp + 9cs)
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9.16 problem 16

Internal problem ID [5972]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

e N

Ldsolve( [diff (x(t),t)=x(t)+z(t) ,diff (y(t),t)=x(t)+y(t),diff (z(t),t)=-2*%x(t)-z(t)] ,J[x(t) , y(),

cacos(t)  cssin(t) sin(t)cy  c3cos (t)
W=—"g +t— 5 Ty T 3

Co cos (t cs sin (¢
y(t)= 2 2()_ 3 2()—|—clet

z(t) = sin (¢) ca + c3 cos ()
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 76

LDSolve [{x' [t]1==x[t]1+z[t],y' [t]==x[t]+y[t],z' [t]==-2*x[t]1-z[t]},{x[t],y[t],z[t]1}, tJ, IncludeSing

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 CHAPTER 8 SYSTEMS OF LINEAR
FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

10.1 problem 1 . . . . . . . . . e 209
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10.36problem 39 . . . . . .. 261]
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10.1 problem 1
Internal problem ID [5973]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = =(t) + 2y(2)
Y (t) = 4x(t) + 3y(t)

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

dsolve([diff (x(t),t)=x(t)+2*y(t),diff (y(t),t)=4*x(t)+3*y(t)], [x(t), y(t)], singsop.=a11)

N\

cyedt

z(t) = —cre™t + 5

y(t) = cre™ + cpe™
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 65

LDSolve [{x' [t]==x[t]+2*y[t],y' [t]==4*x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingularSolJutions -> Tr

1
z(t) — ge_t((cl + c2)e% + 2¢1 — ¢,)

1
y(t) — ge_t(2(cl + ¢2)e® — 2¢1 + )
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10.2 problem 2
Internal problem ID [5974]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 2y(¢)
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)+2xy(t),diff (y(t),t)=x(t)+3*y(t)], [x(t), y(t)], singsop.=a11)

N\

z(t) = —2cie’ + cpe

y(t) = cie’ + coe™
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 64

LDSolve [{x' [t]==2#x[t]+2*y [t],y"' [t]==x[t]1+3*y[t]},{x[t],y[t]},t, IncludeSingularSolJutions -> Tr

z(t) — %et (c1(e® +2) 4+ 2¢(e* — 1))

1
y(t) — get((cl +2c)e* — 1+ ¢2)
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10.3 problem 3
Internal problem ID [5975]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —4z(t) + 2y(t)

v =229 Loy

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

‘ dsolve ([diff (x(t),t)=—-4*x(t)+2*y(t),diff (y(t),t)=-5/2*x(t)+2*y(t)], [x(t), y(t)], %ingsol=all)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 98

LDSolve [{x' [t]==—4*x[t]+2*y[t],y' [t]==5/2*x[t]+2*y [t]},{x[t],y[t]},t, IncludeSingulJarSolutions

z(t) — 1—146_t (1401 cosh (\/ﬂt) + V/14(2¢; — 3¢;) sinh (\/ﬂi&))

y(t) — 2—186_t (2802 cosh (\/ﬁt) + V14(5¢; + 6¢;) sinh <\/ﬂt>)
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10.4 problem 4

Internal problem ID [5976]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

Ldsolve( [diff (x(t),t)=-5/2*x(t)+2xy(t),diff (y(t),t)=3/4*x(t)-2xy(t)], [x(t), y(t)] ,J singsol=all

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 114

==5/2xx [t]+2*y [t],y' [t]1==3/4*x[t]1-2*y[t]1},{x[t],y[t]},t, IncludeSingliFl.arSolutions

/105
y(t) = %etﬂ (3502 cosh (Wt) + /105(c; — 3¢y) sinh <—\/1£_5t>>

TOR (9¢; + 8cy)et/* sinh ( Y105t
z(t) = c;et* cosh (#) + (



213

10.5 problem 5
Internal problem ID [5977]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 10z(t) — 5y(t)
y'(t) = 8x(t) — 12y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

dsolve ([diff (x(t),t)=10*x(t)-5*y(t),diff (y(t),t)=8*x(t)-12*y(t)], [x(t), y(t)], sibgsol=all)

N\

5eed  cpe 10t

z(t) = 5 + 1

y(t) = c1e® + e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

LDSolve [{x' [t]1==10*x[t]-5*y[t],y' [t]==8*x[t]-12*y[t]},{x[t],y[t]},t,IncludeSingularSolutions -

1
z(t) = §e_t(901 cosh(9t) + (11¢; — 5cy) sinh(9¢))

1
y(t) — 56‘1‘”((4@ — ¢p)e!® — dcy + 10¢,)
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10.6 problem 6
Internal problem ID [5978]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —6z(t) + 2y(t)
y'(t) = —3x(t) + y(t)

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(t)], sing%ol=all)

N\

z(t) = 2ce™™ + %

y(t) = c1 + coe™™
v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 64

‘ DSolve [{x' [t]==-6*x[t]+2*y[t],y' [t]==-3*x[t]+y[t]},{x[t],y[t]},¢t, IncludeSingulaerlut ions —>

1
z(t) — g((6cl —205)e™ — ¢1 + 2¢,)

1
y(t) — 3((301 — 2)e™™ — 3¢t + 6cp)
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10.7 problem 7

Internal problem ID [5979]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 50

-

Ldsolve( [diff (x(t),t)=x(t)+y(t)-z(t),diff (y(t),t)=2*y(t),diff (z(t),t)=y(t)-z ()], @x(t) , 78,

cge™?

2

z(t) = 2c0e* + c1€' +

y(t) = 3cpe®

Z(t) = cze% + C3e_t
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 86

LDSolve [{x' [t]1==x[t]1+y[t]-z[t],y' [t]1==2*y[t],z' [t]==y[t]-z[t]},{x[t],y[t],z[t]},t ,JIncludeSingu

z(t) — ée‘t (€* (4ce® + 6c1 — 3(ca + ¢3)) — €2 + 3c3)

y(t) = cpe®
1

2(t) — ge_t (c2(€® —1) 4 3cs)
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10.8 problem 8

Internal problem ID [5980)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

-

Ldsolve( [diff (x(t),t)=2*x(t)-T*y(t) ,diff (y(t),t)=5*x(t)+10*y(t)+4*z(t),diff(z(t) ,%)=5*y(t)+2*z

Tcie™  dcye®  Teze®
W=-——F"""5 "

3cgedt

y(t) = cre” + 5

2(t) = cie™ + cpe® + c3e™
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v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 158

LDSolve [{x' [t]==2%x[t]-T*y[t],y' [t]==5*x[t]+10*y[t]1+4*z[t],z' [t]==5*y[t]+2*z [t]},{Jx [t],y[t],zl

1
z(t) — 30 (35(5c1 + ez + 4es)e™ — 21(5(cr + ¢2) + 4es)e™ — 8(5er + Tes)e™)

y(t) — €%(cy cosh(t) + (5¢1 + 4(ca + c3)) sinh(t))

1
2(t) — 5 (=5(5c1 + e + 4es)e™ + 3(5(cr + ¢2) + 4es)e™ + 2(5ey + Tes)e)
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10.9 problem 9

Internal problem ID [5981]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —2(t) + y(?)
Y (t) = =(t) + 2y (t) + 2(2)
2'(t) = 3y(t) — 2(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 67

-

Ldsolve( [diff (x(t),t)=—x(t)+y(t) ,diff (y(t),t)=x(t)+2xy(t)+z(t),diff (z(t) ,t)=3*y(t)}z )], x)

—2t 3t
€ “Co C3€
+

t) = —cie”t
z(t) ce '+ 3 3

e 2cy  4csze®

2(t) = cre™" + e %cy + cze
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 147

LDSolve H{x' [t]==-x[t]+y[t],y"' [t]==x[t]+2xy [t]1+z[t],z' [t]==3*y[t]-z[t]},{x[t],y[t] ,F [t]},t,Incl

1
z(t) — %6_2’5 (5(3c1 — c3)e’ + (1 + 4ea + c3)e™ +4(c1 — c2 + ¢3))

1
y(t) — 56_2t((01 +4cy + c3)e” —c1 4 2 — ¢3)

1
—e_Qt(_5(3C1 —c3)e’ +3(c1 +4ex +c3)e” +12(c1 — o + cs))

z(t) — 50
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10.10 problem 10

Internal problem ID [5982]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

e B

Ldsolve([diff(x(t),t)=X(t)+Z(t),diff(y(t),t)=y(t),diff(Z(t),t)=X(t)+Z(t)],EX(t), ﬂ(t), z(t)],

z(t) = cse® — ¢y

y(t) = ci€

2(t) = ¢y + cze®
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v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 88

LDSolve [{x' [t]1==x[t]1+z[t],y' [t]1==y[t],z' [t]==x[t]+z[t1},{x[t],y[t],z[t]1},t, IncludeFingularSolu

z(t) = €*(c; cosh(t) + ¢y sinh(t))
2(t) — €'(cy cosh(t) + c; sinh(t))
z(t) — €*(c; cosh(t) + ¢y sinh(t))
2(t) — €’(cy cosh(t) + c; sinh(t))

(
(
y(t) — cze
(
(
(

y(t) =0



223

10.11 problem 11
Internal problem ID [5983]

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

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

o/ (t) = —a(t) - y(t)
S~ 20 _ 3

= 1 — T + 3Z(t)
J(t) = xét) + yELt) B 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) ,t\P=1/8*x(t)+1

J

N

12c16™2
z(t) = — 15 —delcy —Acze 2
6 _t
y(t) = > — 200

_t —t _3t
Z2(t) =cie72 +e'co+cze 2
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v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 162

LDSolve [{x' [t]==-x[t]-y[t],y' [t]1==3/4%x[t]-3/2*y [t]+3*z[t],z' [t]==1/8x[t]+1/4*y [t]J—l/z*z [t1},4

z(t) — %e‘3t/2 (01 (86t/2 —3e' — 3) - 4(et/2 - 1) (303 (et/2 — 1) + cz))
y(t) — }16_3”2 (3c1(e' — 1) +4(3cs(e" — 1) + ¢2))
z(t) — ée_?’w (5(c1 + 4cs)e’ — 4(2¢1 — o + 6c3)et’? + 3¢y — 4cy + 12¢3)
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10.12 problem 11
Internal problem ID [5984]

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

Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 11.
ODE order: 1.
ODE degree: 1.

Solve

o/ (t) = —a(t) - y(t)
S~ 20 _ 3

= 1 — T + 3Z(t)
J(t) = xét) + yELt) B 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) ,t\P=1/8*x(t)+1

J

N

12c16™2
z(t) = — 15 —delcy —Acze 2
6 _t
y(t) = > — 200

_t —t _3t
Z2(t) =cie72 +e'co+cze 2
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v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 162

LDSolve [{x' [t]==-x[t]-y[t],y' [t]1==3/4%x[t]-3/2*y [t]+3*z[t],z' [t]==1/8x[t]+1/4*y [t]J—l/z*z [t1},4

z(t) — %e‘3t/2 (01 (86t/2 —3e' — 3) - 4(et/2 - 1) (303 (et/2 — 1) + cz))
y(t) — }16_3”2 (3c1(e' — 1) +4(3cs(e" — 1) + ¢2))
z(t) — ée_?’w (5(c1 + 4cs)e’ — 4(2¢1 — o + 6c3)et’? + 3¢y — 4cy + 12¢3)
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10.13 problem 12

Internal problem ID [5985]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —2(t) + 4y(t) + 22(t)
Y (t) = 4a(t) — y(t) — 22(2)
Z'(t) = 62(t)

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 58

-

Ldsolve( [diff (x(t),t)=-x(t)+4*y(t)+2*z(t) ,diff(y(t),t)=4*x(t)-y(t)-2*z(t),diff(z (%) ,£)=6%z(t)]

6t
2cse 5t

z(t) = T + 6% — coe”

2c5e5t

t) = —5t 3t
y(t) = c2e™>" + c1e 11

2(t) = cze®
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 105

DSolve[{x' [t]==-x[t]+4xy[t]+2+z[t] ,y' [t]==arx(t]-y [t]-2+2[t] 2" [t]==6xz[t]}, {x[t],y[t] 2 [t]),

z(t) - 2—126_5t(1101 (e +1) + 1lcp(e¥ — 1) + 4ez (e — 1))

y(t) — 2—126_5t(11cl (e —1) + 1lcp(e¥ + 1) — 4es (e — 1))

2(t) = cze®
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10.14 problem 13

Internal problem ID [5986]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve

Q)

; ()
/ y(t
y(t)=90(7t)——2

8

With initial conditions
[2(0) = 4,y(0) = 5]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 25

e

dsolve([AifE (x(),8) = 1/24x(8), AIfE(y(8),8) = x(t)-1/24y(), x(0) = 4, y(0) = ép,[x(t), v

z(t) = de?

<
—~
~
~—
|
CDI
N+
_|_
=~
¢
SIS

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32

‘DSolve[{x'[t]==1/2#x[t],y" [t]==x[t]-1/2+y[t]},{x[0]==4,y[0]==5},{x[t],y[t]},t,IncludeSingular

z(t) — 4et/?
y(t) — e7? (4" +1)



10.15 problem 14

Internal problem ID [5987]
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Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.

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) = z(t) +y(t) + 2(¢)

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 53

-

Ldsolve([diff(x(t),t) = x(t)+y(t)+4*z(t), diff(y(t),t)

= 2%y(t), diff(z(t),t) = x@t)+y(t)+z(t)

z(t) = —5e* +e "+ 5e%
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 62

LDSolve Hx' [t]==x[t]+y [t]+4*z[t],y"' [t]==2%y[t],z' [t]==x[t]+y[t]+z[t]},{x[0]==1,y [OJ] ==3,z[0]==

z(t) — e~ — e + 5et

y(t) — 3e*

2(t) — %e‘t (e (5" —4) — 1)
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10.16 problem 15
Internal problem ID [5988]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve
(t) — 9giét) s 21;,0(1:) s 16;(75)
SO - 7315(()15) s 13Z(t) .\ 21;(1:)
20 = 11;:0(t) . 1730@) . 17;@)
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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)+65/19}y(t)+42/10*

z(t)

4 4
(—177;(329940 + 604/29760999) * v/3 + 17(329940 + 60+/29760999) * + 124200004 (329940 + 604+/297¢

4 4
(-172'(329940 +60i1/29760999) * /3 — 17(329940 + 60i+/29760999) * + 124200004 (329940 + 607+/2:

4 2
(17(329940 + 604+/29760999) * + 27870(329940 + 60i+/29760999) * — 124200i+/29760999 — 1242000

98910 (329940 + 607/

y(t)

4 4
(112' (329940 + 60i+/29760999) * v/3 — 11(329940 + 60i1/29760999) ° + 36000004 (329940 + 60i+/297609

4 4
<11i (329940 + 60¢/297 60999) 33411 (329940 + 602/ 29760999) ¥ + 36000002 (329940 + 60¢/2976

4 2
(11 (329940 + 60i+/29760999) * + 29670 (329940 + 60i1/29760999) ° + 36000i1/29760999 + 3600000

+
98910 (329940 + 607V
2 2 1
(i (329940+601\/m) 3.3+ (329940+60i\/m) 3 _6000iv/3—216 (329940+60i\/m) 3 +6000> t
- 1
; 3
z(t) = cie 60 (329940+60n/29760999)

2 2 1
<i (329940+60i\/ 29760999) 3v3— (329940+60i\/ 29760999) 3 _6000i/3+216 (329940-&-601’\/29760999) 3 —6000) t

I
+ e 60 (329940+60i\/29760999) 3

2 1
<(329940+60i\/29760999) 3 1108 (329940+60i\/29760999) 3 +6000> t

1
+ cse 30 (329940+60i\/29760999) 3
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v/ Solution by Mathematica
Time used: 0.027 (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]+66/10%y [t]+42/10%z[t],z' [t]==

#1t #1t
16#1e 10 — 599e 10
z(t) = 2c3RootSum [#13 — 108412 + 188841 + 904&, 6#1e 10 e’ &]

34#1% — 216#1 + 1888
2141 — 17060 N
3#12 — 21641 + 1888

#126 10 — 99#16 10 + 14966 10 &
3#1% — 21641 + 1888

+ c;RootSum [#13 — 1084+1% + 188841 + 904&,

+c1RootSum [# 13 — 108417 4 188841 +904&,

#1t #1t
le'0 2¢’10
y(t) = TciRootSum [#13 — 108412 + 1888#1 + 904&, #le 10 + 32e 10 &]

3417 — 216#1 + 1888

341eh — 116" N
3#1% — 216#1 + 1888
#1t #1¢ ]

+ 14csRootSum [#13 — 108412 + 188841 + 904&,

#1%e"m0 —43#1e st _ 46e00
34#1% — 21641 + 1888

+ ¢;RootSum [#13 — 108412 + 188841 + 9044,

#1e
11#1e™n —
#(t) = exRootSum [#13 — 108412 + 188841 + 9048, 1 5" — 596e’ls &]

" 3#1% — 216#1 + 1888

r #1t
17#16 2 + 78e 10

RootS 13 — 108#1% + 1888#1 + 904&;, &
+ ezRootSum| # #1°+ 18884 3#12—216#1+1888

[ #126 i _ 74#16 i —|—438e 10 &]

RootS 13 — 108412 + 1888#1 + 904&,
+ csRootSum 7 #17+ 188841 + 3412 — 21641 + 1888
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10.17 problem 16
Internal problem ID [5989]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 16.

ODE order: 1.

ODE degree: 1.

Solve
z1(t) = z1(t) + 2z3(t) — 97”;(75)
o) = 5131%@) 4(t) + 3z5(t)
z3(t) = z1(t) + 2z2(t) — 3z3(2)
Z(t) = za(t) - 220 gy

10
lai(f) | 3wa(t)

e )
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v/ Solution by Maple
Time used: 0.234 (sec). Leaf size: 1389

Ldsolve([diff(x__i(t),t)=x__1(t)+2*x__3(t)-18/10*x__4(t),diff(x__2(t),t)=51/10*x_tP(t)—x__4(t)

.’I)l(t) =
5
346378788000( >~ RootOf (500_2° — 3050_Z" — 4450__Z° + 35110_Z° + 20779_Z — 81879, index

=1

2512446718921

5

15248812500 >~ RootOf (500_2° — 3050_Z* — 4450_Z° + 35110_Z* + 20779_Z — 81879, index =
a=1

" 2512446718921

5
1155099105820 ( > RootOf (500__2Z° — 3050_Z" — 4450_Z° + 35110_Z* + 20779__Z — 81879, indes
a=1

2512446718921
538124307820 25: eRootOf(500_Z5—3050_Z4—4450_Z3+35110_Z2+20779_Z—81879,index=_a)t C a)
a=1 -
B 2512446718921
5
24122625000( > RootOf (500_Z° — 3050_Z" — 4450_Z° + 35110_Z* + 20779_Z — 81879, index =
a=1
+ 2512446718921
I (t) =

5
1216113967980( > RootOf (500_2Z° — 3050_ 2" — 4450_Z° + 35110_ 2% + 20779_Z — 81879, inde>
a=1

2512446718921
13519594578350 25: eRootOf(500_Z5—3050_Z4—4450_Z?’+35110_22+20779_Z—81879,index:_a)t C )

a=1

* 2512446718921

6739842774000 (Z RootOf (500_Z5 —3050_Z* — 4450_ 7% 4 35110_Z% + 20779_Z — 81879, index

5
a=1

2512446718921
5
508009681000 > RootOf (500__Z° — 3050__Z"* — 4450_Z° + 35110__Z* + 20779_Z — 81879, index

=1

2512446718921
5
462980781000 > RootOf (500__2° — 3050_2Z* — 4450_Z° + 35110_Z* + 20779_Z — 81879, index
a=1
" 2512446718921
z3(t) =

5
625855092300 > RootOf (500__2° — 3050_2Z* — 4450_Z° + 35110_Z* + 20779_Z — 81879, index

a=1

2512446718921
/ 5 5
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v/ Solution by Mathematica
Time used: 0.058 (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] ,x3" [tJ] ==x1[t]+2*x

Too large to display
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10.18 problem 19
Internal problem ID [5990]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 19.

ODE order: 1.

ODE degree: 1.

Solve

@'(t) = 3z(t) — y(?)
Y (t) = 9=(t) — 3y()

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)], singsop.=a11)

N\

1 1 1
:c(t) = §Cl + gClt + 502

y(t) = cit + o

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 34

e

kDSolve [{x' [t]1==3*x[t]-y[t],y' [t]1==9*x[t]-3*y[t]},{x[t],y[t]},t, IncludeSing'ularSo]jJutions -> Tr

z(t) = 31t — ot + ¢
y(t) = 9c1t — 3eat + 2
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10.19 problem 20
Internal problem ID [5991]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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)+5*y(t),diff (y(t),t)=-6xx(t)+4*xy(t)], [x(t), y(t)], sibgsol=all)

N\

e *(5cat + 5eyp — ¢)

a(t) = -

y(t) = e *(cat + 1)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

-

LDSolve [{x' [t]==-6*x[t]+5*y[t],y' [t]==-B*x[t]+4*y[t]},{x[t],y[t]1},t, IncludeSingula\ Solutions -

z(t) — e *(=5cit + et + ¢1)
y(t) — e7'(5(ca — c1)t + ¢2)
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10.20 problem 21
Internal problem ID [5992]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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)+5xy(t)], [x(t), y(t)], sing%ol=all)

N\

2
t —
2(t) = e?*(3cy —;301 c2)

y(t) = e*(cat + 1)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==-x[t]1+3*y[t],y' [t]==-3*x[t]+5*y[t]},{x[t],y[t]},t, IncludeSingularSJolut ions —>

z(t) — e*(=3cit + 3cot + ¢1)
y(t) = e*(3(c2 — a1)t + c2)
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10.21 problem 22
Internal problem ID [5993]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 22.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 12z(t) — 9y(¢)
y'(t) = 4x(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

dsolve([diff (x(t),t)=12*%x(t)-9*y(t),diff (y(t),t)=4*x(t)], [x(t), y(t)], singsol=alp.)

N\

e (6cat + 61 + ¢2)
oft) = S0+

y(t) = % (cat + 1)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==12*%x[t]-9*y [t],y' [t]==4*x[t]},{x[t],y[t]},t, IncludeSingularSolutians -> True]

z(t) — e%(6¢1t — 9cot + 1)
y(t) = €% (4eit — 6eot + o)
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10.22 problem 23

Internal problem ID [5994]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 23.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = 3z(t) — y(t) — 2(t)
y'(t) =z(t) +y(t) — 2(t)
Z(t) = z(t) — y(t) + 2(¢)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 57

Ldsolve( [diff(x(t),t)=3*x(t)-y(t)-z(t),diff(y(t),t)=x(t)+y(t)-z(t) ,diff (z(t) ,t)=X(Jt) -y (t)+z(t)

z(t) = 2c2e® + cze’ + cre*
y(t) = cpe® + cze’ + c1e*
2(t) = coe® + cze’

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 86

LDSolve Hx' [t]==3*x[t]-y[t]-z[t],y"' [t]==x[t]+y[t]-z[t],z' [t]==x[t]-y[t]+z[t]}, {x [tJ] ,y[t],z[t]}

z(t) = €'(c1(2¢" — 1) — (c2 +¢3) (¢' — 1))

t

y(t) = ' (ci(e — 1) — cs€’ + 2 + ¢3)

2(t) = €' (c1(ef — 1) — e’ + c2 + ¢3)
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10.23 problem 24

Internal problem ID [5995]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) + 2y(t) + 42(t)
y'(t) = 2z(t) + 22(¢)
2'(t) = 4x(t) + 2y(t) + 3z(t)

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 66

-

Ldsolve( [diff (x(t),t)=3*x(t)+2xy(t)+4*z(t) ,diff (y(t),t)=2*x(t)+2*z(t) ,diff(z(t) ,t)}4*x (t)+2xy(

5cse™t  cpet
t) = coe®t — —
z(t) = coe 1 5
8t —t
y(t) = 625 63; + et

Z(t) = CQGSt + C3e_t
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 127

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] +3*zJ[t]},{x (t],y

z(t) — %e‘t (c1(4€” +5) +2(c2 + 2¢3) (€” — 1))

1
y(t) — §e_t((2cl + 3 + 2¢3)e” — 2(c1 — 4ez + ¢3))

1
z(t) — §e_t (2(201 + ¢y + 2c3)e” — 4cy — 2¢y + 503)
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10.24 problem 25

Internal problem ID [5996]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

-

Ldsolve( [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(t)+5}*z(t)] , [x(t)

5cgedt

z(t) = —2cpe” — 2c3e™t +

— 261

2(t) = c1 + ce® + c3e®t
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 132

LDSolve [{x' [t]1==5*x[t]1-4xy[t],y' [t]==x[t]+2*z[t],z' [t]==2*y[t]+5*z[t]},{x[t],y[t] }z [t]1},t,Incl

1
z(t) — % <e5t(cl(29 — 20t) 4 8¢3(1 — 5t) — 20c2) — 4(c; — 5ea + 203))

y(0) = e (1) + ooy — 1) + o

1
2(t) = = (" (2c1(5t — 1) + ¢3(20t + 21) + 10c2) + 2(c1 — 5ea + 2¢3))
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10.25 problem 26

Internal problem ID [5997]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

-

Ldsolve( [diff(x(t),t)=x(t),diff (y(t),t)=3*y(t)+z(t),diff(z(t),t)=—y(t)+z(t)], [x(t)}, y), 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: 0.021 (sec). Leaf size: 96

LDSolve [{x' [t]==x[t],y' [t]1==3*y[t]+z[t],z' [t]==-y[t1+z[t]1},{x[t],y[t],z[t]1},t, InclJudeSingularS

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) + cat)
2(t) = €*(c3 — (ca + c3)t)
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10.26 problem 27

Internal problem ID [5998]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 27.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = z(t)
y'(t) = 2x(t) + 2y(t) — 2(¢)
Z(t) =y(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 46

e

Ldsolve( [diff (x(t),t)=x(t),diff (y(t),t)=2*x(t)+2xy(t)-z(t),diff(z(t),t)=y(t)], [x(t}) ,» y(t), z(t

z(t) = cze’
y(t) = e (cst? + cat + 2cst + ¢1 + ¢3)
2(t) = €' (cst® + et + 1)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 59

LDSolve [{x' [t1==x[t],y' [t]1==2%x[t]+2xy[t]-z[t],z' [t]1==y[t]},{x[t],y[t],z[t]},t, InchudeSingular

z(t) = ci€
y(t) — e'(tlci(t +2) + ¢z —c3) + ¢2)
2(t) = €' (t(cit + co — c3) + ¢3)
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10.27 problem 28

Internal problem ID [5999]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

-

Ldsolve( [diff(x(t),t)=4*x(t)+y(t),diff (y(t),t)=4*y(t)+z(t),diff(z(t),t)=4*z(t)], [:%(t) , ), z

2(t) = (cst? + 202215 + 2¢;) et

y(t) = (cst + cp) e

2(t) = cae*
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 57

LDSolve [{x' [t]==4*x[t]+y[t],y' [t1==4*y[t1+z[t],z' [t]==4*z[t]},{x[t],y[t],z[t]1},t, IJncludeSingul

1
z(t) — §e4t(t(03t + 2¢2) + 2¢1)

y(t) — e*(cst + cp)

2(t) = cze®
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10.28 problem 29

Internal problem ID [6000]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 29.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 4y(t)

y'(t) = —a(t) + 6y(t)
With initial conditions

[#(0) = —1,4(0) = 6]
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 28

e hY

dsolve([diff (x(t),t) = 2xx(t)+4*xy(t), diff(y(t),t) = -x(t)+6%y(t), x(0) = -1, y(OP = 6], [x(t)

J

N\

z(t) = e*(26t — 1)

y(t) = e*(13t + 6)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

[DSolve [{x' [t]==2*x[t]+4*y[t],y"' [t]==-x[t]+6*y[t]},{x[0]==-1,y[0]==6},{x[t],y[t]l} ,\ ,IncludeSin

z(t) — (26t — 1)
y(t) — e* (13t + 6)
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10.29 problem 30

Internal problem ID [6001]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 30.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 2(t)
y'(t) =y(t)
Z(t) ==zt

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 37

-

Ldsolve([diff(x(t),t) = z(t), diff(y(t),t) = y(t), diff(z(t),t) = x(t), x(0) = 1,}{(0) =2, z(

z(t) = —2e "+ 3¢

y(t) = 2¢€*

2(t) =2e" + 3¢
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v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 30

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] ,y[t]J,ZEt]},t,InC

z(t) — 5sinh(t) + cosh(t)
z(t) — sinh(t) + 5 cosh(t)
y(t) — 2€
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10.30 problem 33
Internal problem ID [6002]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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)=b*x(t)+2xy(t)], [x(t), y(t)], singsop.=a11)

N\

e*(cos (t) ¢1 + 2cq cos (t) + 2¢; sin (t) — sin (t) ¢p)

z(t) = z

y(t) = e*(cy cos (t) + c; sin (t))
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 54

LDSolve [{x' [t]==6*x[t]-y[t],y' [t]==b*x[t]+2*y[t]},{x[t],y[t]},t, IncludeSingularSolJutions -> Tr

z(t) — e*(ci(2sin(t) + cos(t)) — ¢y sin(t))
y(t) — e*(5¢c; sin(t) + ca(cos(t) — 2sin(t)))
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10.31 problem 34
Internal problem ID [6003]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 34.

ODE order: 1.

ODE degree: 1.

Solve

' (t)
y'(t)

2(t) +y(t)
—2x(t) — y(?)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

dsolve([diff (x(t),t)=x(t)+y(t),diff (y(t),t)=-2xx(t)-y(t)], [x(t), y(t)], singsol=ap.1)

N\

_sin(t)c; cos(t)er cpcos(t) cpsin (i)

W= 5 T 2

y(t) = cacos (t) + ¢y sin (¢)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 39

e

kDSolve [{x' [t]==x[t]+y[t],y' [t]==-2*%x[t]-y[t]1},{x[t],y[t]},t, IncludeSingularSoluti\Jons -> Truel

z(t) — c1cos(t) + (¢1 + ¢o) sin(?)
y(t) = cocos(t) — (2¢1 + ¢2) sin(t)
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10.32 problem 35
Internal problem ID [6004]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 35.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 5z(t) + y(t)
y'(t) = —22(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*y(t)], [x(t), y(t)], singsb1=a11)

N\

e*(cos (t) 1 + ¢ cos (t) + ¢ sin () — sin (t) ¢2)

z(t) = — 5

y(t) = e*(cy cos (t) + c; sin (t))
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 51

LDSolve [{x' [t]==5*x[t]+y[t],y' [t]==-2*x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingularSoJlutions -> T

z(t) — €*(cy cos(t) + (c1 + c2) sin(t))
y(t) — e*(cycos(t) — (2¢; + c2) sin(t))
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10.33 problem 36
Internal problem ID [6005]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 36.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 59

dsolve([diff (x(t),t)=4*x(t)+5xy(t),diff (y(t),t)=—2*%x(t)+6*y(t)], [x(t), y(t)], singsol=all)

N\

2(t) = e (sin (3t) ¢; + 3sin (3t) ca — 3cos (3t) ¢1 + cos (3t) cz2)
B 2

y(t) = e”(sin (3t) ¢; + cos (3t) c3)
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 69

LDSolve [{x' [t]==4*x[t]+5*y[t],y' [t]==-2xx[t]+6xy[t]},{x[t],y[t]},t, IncludeSingularJSolutions ->

2(t) = %eSt(Bcl cos(3t) — (1 — 5cz) sin(3t))

y(t) — %65):(302 cos(3t) + (ca — 2¢1) sin(3t))
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10.34 problem 37
Internal problem ID [6006]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 37.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) — by(t)
Y (t) = 5a(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)-4xy(t)], [x(t), y(t)], sing%ol=all)

N\

o(t) = 3 cos é3t) ¢ 3sin é3t) c 4sin (3t) ¢ n 4 cos (3t) ¢z

y(t) = sin (3t) ¢ + cos (3t) ¢z
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 58

e

kDSolve [{x' [t]==4*x[t]-b*xy[t],y' [t]==6*x[t]-4xy[t]},{x[t],y[t]},t, IncludeSingularéJolut ions ->

1
z(t) — ¢1 cos(3t) + 5(401 — 5cz) sin(3t)

y(t) — c2 cos(3t) + %(501 — 4cy) sin(3t)
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10.35 problem 38
Internal problem ID [6007]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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(£)-3*y(t)], [x(t), y(t)], singsol=all)

N\

z(t) = 2e7(sin (2t) ¢; — sin (2t) ¢z + cos (2t) ¢; + cos (2t) cz)

y(t) = e *(sin (2t) c¢; + cos (2t) c3)
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 64

LDSolve [{x' [t]==x[t]-8*xy[t],y' [t]==x[t]-3*y[t]},{x[t],y[t]},¢t, IncludeSingularSolutJions -> True

z(t) = e *(c1 cos(2t) + (c; — 4cy) sin(2t))

y(t) — %e‘t(ch cos(2t) + (c1 — 2¢q) sin(2t))
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10.36 problem 39

Internal problem ID [6008]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 39.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 2(t)
(1) = —=(1)
Z(t) =y(t)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 41

s

Ldsolve( [diff (x(t),t)=z(t),diff(y(t),t)=-2(t),diff(z(t),t)=y(t)], [x(t), y(t), z(t)}] , singsol=a

z(t) = —cgcos (t) + czsin (t) + ¢

y(t) = cycos (t) — c3sin (t)

z(t) = sin (t) ¢ + c3 cos (t)

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 50

DSolve [{x' [t]==z[t],y' [t]==-z[t],z' [t]==y[t]},{x[t],y[t],z[t]},t, IncludeSingularSklut ions ->

N

z(t) = —cycos(t) + cssin(t) + ¢1 + ¢
y(t) — cocos(t) — cssin(t)
z(t) = c3cos(t) + co sin(t)



262

10.37 problem 40

Internal problem ID [6009]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

-

Ldsolve([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),t)={P*x(t)—3*z(t

e’(2sin (2t) co — sin (2t) c3 + cos (2t) ca + 2 cos (2t) c3)

z(t) = — 5

3cget cos (2t) N 3cset 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: 0.015 (sec). Leaf size: 168

LDSolve [{x' [t]==2*x[t]+y [t]1+2xz[t],y' [t]==3*x[t]+6x*z[t],z"' [t]==-4*x[t]-3*z[t]},{x [Jt] »,yltl,z[t]

1
z(t) — Eet(ch cos(2t) + (c1 + c2 + 2¢3) sin(2t))
y(t) — 56_3t (ge4t(2(201 + ¢3 + 2¢3) cos(2t) + (—3c; + ¢z + 2¢3) sin(2t)) — 6¢; + 2 — 603)

1
1
e 3 (e®((—3e1 + c2 + 2c3) cos(2t) — 2(2¢1 + ¢ + 2¢3) sin(2t)) + 3¢1 — ¢ + 3c3)

z(t) — E
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10.38 problem 45

Internal problem ID [6010)]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.2. Page 346

Problem number: 45.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t) — 12y(¢) — 142(t)
y'(t) = (t) + 2y(t) — 32(t)
Z(t) = x(t) + y(t) — 22(t)

With initial conditions
[z(0) = 4,y(0) = 6,2(0) = —7]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 62

-

Ldsolve( [diff (x(t),t) = x(t)-12*%y(t)-14*z(t), diff(y(t),t) = x(t)+2xy(t)-3*z(t), oﬂiff (z(t),t)

z(t) = —25€" + 29 cos (5t) + 11 sin (5t)

y(t) = 7€’ + 6sin (5t) — cos (5t)

2(t) = —6 €’ + 65sin (5t) — cos (5t)
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v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 65

LDSolve [{x' [t]1==x[t]1-12*y[t]1-14*z[t],y' [t]==x[t]+2*y [t]1-3*z[t],z' [t]==x[t]+y[t]-2*z[t]},{x[0]=

z(t) — —25€’ + 11sin(5t) + 29 cos(5t)
y(t) — 7€' + 6sin(5t) — cos(5t)
z(t) = —6€" + 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 e 267
11.2 problem 2 . . . . . . . e 268]
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11.1 problem 1

Internal problem ID [6011]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
EXERCISES 8.3. Page 354

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 3y(t) — 7
y(t) = —z(t) — 2y(t) +5

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 34

dsolve ([diff (x(t),t)=2*x(t)+3*y(t)-7,diff (y(t),t)=—x(t)-2*y(t)+5], [x(t), y(t)], sﬁngsol=a11)

N\

z(t) = —e fey — 3cie’ — 1

y(t) = e co +cref +3
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 45

LDSolve [{x' [t]==2*x[t]+3*y[t]-7,y' [t]==-x[t]-2*y [t]+5},{x[t],y[t]},t, IncludeSingulJarSolutions

z(t) — c1 cosh(t) + (2¢1 + 3cz) sinh(t) — 1
y(t) = cocosh(t) — (c1 + 2¢2) sinh(t) + 3
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11.2 problem 2

Internal problem ID [6012]

Book: DIFFERENTIAL EQUATIONS with Boundary Value Problems. DENNIS G. ZILL, WAR-
REN S. WRIGHT, MICHAEL R. CULLEN. Brooks/Cole. Boston, MA. 2013. 8th edition.
Section: CHAPTER 8 SYSTEMS OF LINEAR FIRST-ORDER DIFFERENTIAL EQUATIONS.
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

dsolve ([diff (x(t),£)=5%x(t)+9+y (t)+2,diff (y(t),t)=-x(t)+11xy(£)+6], [x(t), y(t)], singsol=all)

N\ J

1
z(t) = 5+ e®(3cit — c1 + 3¢y)

1
y(t) = —3 + egt(clt +c2)

v/ Solution by Mathematica

Time used: 0.07 (sec). Leaf size: 54

-

DSolve [{x' [t]==b*x[t]+9*y[t]1+2,y' [t]==-x[t]+11xy[t]+6},{x[t],y[t]l},t, IncludeSingliFl.arSolutions

N\

1
.’L'(t) — 5 + 68t(—301t + 962t + Cl)

1
y(t) — —3 + egt(cl(—t) + 3cot + ¢2)
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