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1.1 problem 1(a)

Internal problem ID [6105]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y =2z

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

-

dsolve(diff (y(x),x)=2*x,y(x), singsol=all)

N\

y(z) = 2+

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 11

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

y(z) — 2+



1.2 problem 1(b)

Internal problem ID [6106]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr—2y=0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

-

dsolve (x*diff (y(x),x)=2*y(x),y(x), singsol=all)

N\

y(z) = 1z’

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 16

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

y(z) = c12°

y(z) =0



1.3 problem 1(c)

Internal problem ID [6107]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-

TIONS. Page 9

Problem number: 1(c).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2x

~

Yy =e

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

|dsolve(y(x)*diff (y(x),x)=exp(2#x),y(x), singsol=all)

o) = VE T o
o) =~V T a
v/ Solution by Mathematica

Time used: 0.658 (sec). Leaf size: 39

-

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

-/

y(x) = —ve* 4+ 2¢;
y(z) = Ve + 2¢

\]



1.4 problem 1(d)

Internal problem ID [6108]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yk=0

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

-

dsolve(diff (y(x) ,x)=k*y(x),y(x), singsol=all)

N\

y(x) = c1e™®

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 18

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

y(z) = ke

y(z) =0



1.5 problem 1(e)

Internal problem ID [6109]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y' +4y=0

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

-

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

N\

y(z) = ¢ sin (2z) + o cos (2z)

v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 20

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

y(z) — ¢1 cos(2x) + ¢z sin(2x)



1.6 problem 1(f)

Internal problem ID [6110)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y//_4y=0

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

-

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

N\

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 22

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

y(z) = e > (c1e™ + ¢2)

10



1.7 problem 1(h)
Internal problem ID [6111]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

y+yr—y\/1—yx2=0

X Solution by Maple

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

No solution found

X Solution by Mathematica

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

LDSolve [xxy' [x]+y[x]==y' [x]*Sqrt[1-x~2*y[x]],y[x],x,IncludeSingularSolutions -f True]

Not solved

11



1.8 problem 1(i)
Internal problem ID [6112]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class D‘], _rational, _Riccatil

yr—y—y’ =2’

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 10

( hY

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

y(z) =tan(z +c1)x
v Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 12

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

y(x) = rtan(z + ¢p)

12



1.9 problem 1(j)

Internal problem ID [6113]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(j).

ODE order: 1.

ODE degree: 1.

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

' Ty
L S
Yy .CL'2+y2

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

-

Ldsolve(diff(y(x),x)=(x*y(x))/(x“2+y(x)“2),y(x), singsol=all)

| —

1
y(@) = \/LambertW (c12?) v

v Solution by Mathematica
Time used: 7.664 (sec). Leaf size: 49

( N

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

y(z) > = ()
y(z) > )
y(x) =0

13



1.10 problem 1(k)
Internal problem ID [6114]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(k).

ODE order: 1.

ODE degree: 1.

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

2zyy — y° = x?

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

( hY

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

y(z) = Ve + 2
y(x) = =z + a2

T

v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 38

-

N
LDSolve [2xx*y [x] *y' [x]==x"2+y[x]~"2,y[x],x,IncludeSingularSolutions -> True] J

y(z) = —Vavr + o
y(z) = Vavz +a



1.11 problem 1(L)

Internal problem ID [6115]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(L).

ODE order: 1.

ODE degree: 2.

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

y+ye—z'y* =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 135

Ldsolve (y(x)+x*diff (y(x) ,x)=x"4*(diff (y(x),x))"2,y(x), singsol=all) J
1
y(z) = )
2 : 2
—cf —¢1(2ix — 1) — 2%
y(z) =
2122
y(z) = —c2 — ¢y (—2ix — ¢;) — 272
2122
(z) = c1(2iz +¢) —22% — &3
v = 2c3x?
—9i o2
y(z) = c1(—2iz +¢1) — 22% — 5

2c3 12

15



v/ Solution by Mathematica
Time used: 0.5 (sec). Leaf size: 123

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

[ z\/4x?y(x) + 1arctanh< 4x%y(x) + 1) 1
Solve | — 10y (@) 1 22 5 log(y(z)) = c1,y(z)
[ 2/4z%y(z) + 1arctanh( 422y(x) + 1) 1
Solve oy @) £ 22 5 log(y(x)) = c1,y(z)
y() =0

16



1.12 problem 1(m)

Internal problem ID [6116]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(m).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

2
Y
y - ;=0
Yr —
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21
Ldsolve (@iff (y(x),x)=y(x) "2/ (xxy(x)-x"2) ,y(x), singsol=all) J

y(a:) — e LambertW(— e_:l ) —c1

v/ Solution by Mathematica
Time used: 2.335 (sec). Leaf size: 25

-

N
LDSolve [y' [x]==y[x]"2/(x*y[x]-x"2),y[x],x,IncludeSingularSolutions -> True] J

y(z) = —aW (—e_cl

-)

y(z) =0

17



1.13 problem 1(n)

Internal problem ID [6117]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(n).

ODE order: 1.

ODE degree: 1.

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

(ycos(y) —sin(y) +z)y —y=0

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

-

Ldsolve((y(x)*cos(y(x))—sin(y(x))+x)*diff(y(x),x)=y(x),y(x), singsol=all)

~—

z — c1y(z) —sin (y(z)) = 0
v Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 14

s

LDSolve [(y[x]*Cos[y[x]]1-Sin[y[x]]1+x)*y' [x]==y[x],y[x],x, IncludeSingularSolutio%;s -> True]

Solve[z = sin(y(z)) + a1y(z), y(z)]

18



1.14 problem 1(o)

Internal problem ID [6118]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 1(o).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v +y’y =1

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

-

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

y(z) = tan (RootOf (—_Z+ z + ¢, + tan (__2)))

v Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 35

LDSolve [1+y[x] ~2+y[x]~2*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — InverseFunction[#1 — arctan(#1)&][—x + ¢]
y(z) = —

y(z) — i

19



1.15 problem 2(a)
Internal problem ID [6119]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

‘dsolve(diff(y(x),x)=exp(3*x)—x,y(x), singsol=all)

.’132 eSx
y(x) = —E+?+Cl
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24
LDSolve [y' [x]==Exp[3*x]-x,y[x] ,x,IncludeSingularSolutions -> True] J
1172 e3:c
_> _— —_
y(x) 5 + 3 +c

20



1.16 problem 2(b)

Internal problem ID [6120]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

Ldsolve(diff(y(x),x)=x*exp(x“2),y(x), singsol=all)

2

e
y(z) = -5 + ¢

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 17

‘ DSolvel[y' [x]==x*Exp[x~2],y[x],x,IncludeSingularSolutions -> True]

21



1.17 problem 2(c)

Internal problem ID [6121]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y(l+z)==z

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

-

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

~—

yx)=z—ln(z+1)+¢
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15

s

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

~—

y(z) >z —log(z+ 1)+ 1

22



1.18 problem 2(d)

Internal problem ID [6122]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(®+1)y ==z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

In (2% +1)

y(z) = —5 ta

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

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

1
y(z) — 3 log (z* 4+ 1) +¢1

23



1.19 problem 2(e)

Internal problem ID [6123]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(" + 1) y' = arctan (z)

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

‘dsolve((1+x‘2)*diff(y(x),x)=arctan(x),y(x), singsol=all)

__arctan (z)?

y(z) = — 5 ta

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 16

e

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

~—

arctan(z)?

y(x) — —5 +c

24



1.20 problem 2(f)

Internal problem ID [6124]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yr=1

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

-

dsolve (x*diff (y(x),x)=1,y(x), singsol=all)

N\

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 10

LDSolve [x*xy' [x]==1,y[x],x,IncludeSingularSolutions -> Truel

y(z) — log(z) + 1

25



1.21 problem 2(g)

Internal problem ID [6125]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-

TIONS. Page 9

Problem number: 2(g).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = arcsin (z)

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 19

-

Ldsolve(diff(y(x),x)=arcsin(x),y(x), singsol=all)

~—

y(x) = zarcsin (z) + V-2 +1+ ¢y

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 23

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

y(x) = zarcsin(z) + V1 — 22+ ¢4

26



1.22 problem 2(h)

Internal problem ID [6126]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y'sin (z) =1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

-

Ldsolve(sin(x)*diff(y(x),x)=1,y(x), singsol=all)

~—

y(z) = —In (csc (z) + cot (z)) + 1
v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 13

s

LDSolve [Sin[x]*y' [x]==1,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — —arctanh(cos(z)) + ¢1

27



1.23 problem 2(i)

Internal problem ID [6127]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(P+1)y ==z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

‘dsolve((1+x‘3)*diff(y(x),x)=x,y(x), singsol=all)

2cx—1)v3
In(z+1) In(z?-—z+1) /3 arctan (%)
y@) = ——5—+ ; + : e

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 48

LDSolve [(1+x73) *y' [x]==x,y[x],x,IncludeSingularSolutions -> True]

y(z) — %(Zﬁarctan < > +log (2 —z+ 1) — 2log(z + 1) + 601)

2z —1
V3
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1.24 problem 2(j)

Internal problem ID [6128]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 2(j).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(22 —3z+2)y ==z

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

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

y(z)=—In(z—-1)+2In(z—-2)+ ¢

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 24

‘ DSolve [(x"2-3*x+2) *y' [x]==x,y[x] ,x,IncludeSingularSolutions -> True]

y(z) - —log(1 — ) + 2log(2 — z) + ¢1
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1.25 problem 3(a)

Internal problem ID [6129]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

‘ dsolve([diff (y(x),x)=x*exp(x),y(1) = 3],y(x), singsol=all)

y(z)=(x—1)e*+3
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 14

‘ DSolve [{y' [x]==x*Exp[x],{y[1]1==3}},y[x],x,IncludeSingularSolutions -> Truel

y(z) > e(z—1)+3
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1.26 problem 3(b)

Internal problem ID [6130]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = 2cos (z) sin (x)

With initial conditions

[y(0) = 1]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12
Ldsolve([diff (y(x) ,x)=2*sin(x)*cos(x),y(0) = 1],y(x), singsol=all) J
cos(2z) 3

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 17

‘ DSolve [{y' [x]==2#Sin[x]*Cos [x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]

y(z) — %(3 — cos(2z))
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1.27 problem 3(c)

Internal problem ID [6131]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 3(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y =In(z)
With initial conditions
[y(e) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve( [diff(y(x),x)=1n(x),y(exp(1)) = 0],y(x), singsol=all) J

y(z) = z(In (z) — 1)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 11

-

N
LDSolve [{y' [x]==Log[x],{y[Exp[1]1]1==0}},y[x],x,IncludeSingularSolutions -> True}]

y(z) = z(log(z) — 1)
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1.28 problem 3(d)

Internal problem ID [6132]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 3(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(z2-1)y =1

With initial conditions

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

‘ dsolve([(x72-1)*diff (y(x),x)=1,y(2) = 0],y(x), singsol=all)

y(x) = — arctanh (x) + arctanh (%) - %

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27

-

§
LDSolve[{(x‘2—1)*y'[x]==1,{y[2]==0}},y[x],x,IncludeSingularSolutions -> True]J

y(z) — %(log(3 — 3z) —log(z + 1) —im)
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1.29 problem 3(e)

Internal problem ID [6133]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 3(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

‘ dsolve ([x*(x"2-4)*diff (y(x) ,x)=1,y(1) = 0],y(x), singsol=all)

In (z +2) +ln(z—2) _In(z) W@ r

y(z)=—3 8 4 8 8

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26

LDSolve [{x*(x"2-4)*y' [x]==1,{y[1]==0}},y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = % (log @(4 - wz)) - 2log(w)>
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1.30 problem 3(f)

Internal problem ID [6134]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 3(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(1+2)(z*+1)y =22 +=

With initial conditions

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

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

In(z+1 3ln(x?2+1 arctan (z
o - DD S wente)

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 29

LDSolve [{x+D)*(x"2+1) xy ' [x]==2%x"2+x,{y[0]==1}},y[x],x, IncludeSingularSolutio%xs -> True]

y(z) = }1(—2 arctan(z) + 3log ($2 + 1) +2log(z +1) + 4)
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1.31 problem 4

Internal problem ID [6135]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—2yz+y =1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve (diff (y(x) ,x)=2*x*y(x)+1,y(x), singsol=all) J

y(z) = (w + cl> e”

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 27

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

y(z) — %e”CQ (v/merf(z) + 2¢)
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1.32 problem 5

Internal problem ID [6136]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' =5y +4y=0

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

-

dsolve(diff (y(x) ,x$2)-5*diff (y(x) ,x)+4*y(x)=0,y(x), singsol=all)

N\

y(z) = e"c; + coe™”

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20

LDSolve [y'' [x]-5*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = €"(c2e® + 1)
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1.33 problem 6

Internal problem ID [6137]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘, ‘cl

;o 2ay?

y 11— ya?

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 21

Ldsolve (diff (y(x) ,x)=2*x*y(x) "2/ (1-x"2*y(x)),y(x), singsol=all) J

— La,mbertW(—:;er_201 ) —2c1

y(z) =e
v Solution by Mathematica
Time used: 4.457 (sec). Leaf size: 27

e

LDSolve [y' [x]==2xx*xy[x]~2/(1-x"2*y[x]) ,y[x],x,IncludeSingularSolutions -> True}]
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1.34 problem 7

Internal problem ID [6138]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.2 THE NATURE OF SOLU-
TIONS. Page 9

Problem number: 7.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

2y/// + yl/ _ 5y/ + 2y — 0

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

-

dsolve(2*diff (y(x),x$3)+diff (y(x),x$2)-5*diff (y(x) ,x)+2%y (x)=0,y(x), sings01?¥11)

z —
y(z) = cr1e? + cye™* + c3e”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

LDSolve [2xy' ' ' [x]+y' ' [x]-B*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = c1€”? + cre™®® + cze”
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2 Chapter 1. What is a differential equation.
Section 1.3 SEPARABLE EQUATIONS. Page 12

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
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2.1 problem 1(a)

Internal problem ID [6139]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2’y +y° =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 67

-

dsolve(x~5*diff (y(x),x)+y(x)~5=0,y(x), singsol=all)

(2) = —
Y (crzt — 1)
(@) =-—"—
Y (crzt —1)%
y(z) = =
—Vezt—1
y(z) = ——= ——
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v/ Solution by Mathematica
Time used: 0.489 (sec). Leaf size: 145

kDSolve [x~5*y' [x]+y[x] "5==0,y[x],x,IncludeSingularSolutions -> True]

X

y(z) — EY
Vo) >
o)
y(z) — \4/%4%4
y(z) =0

y(z) — 4 \J;;)z

y(z) — 4 \_/g)m

y(z) = (1:/;)33

y(z) = (1\%)30
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2.2 problem 1(b)

Internal problem ID [6140]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —4dyz =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

e hY

dsolve(diff (y(x) ,x)=4*x*y(x),y(x), singsol=all)

N\ J

y(z) = c;e*

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 20

LDSolve [y' [x]==4*x*y[x],y[x],x,IncludeSingularSolutions -> Truel J

y(x) — 0162””2

y(x) =0
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2.3 problem 1(c)

Internal problem ID [6141]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS
Page 12

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y' +ytan(z) =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

-

Ldsolve(diff(y(x),x)+y(x)*tan(x)=0,y(x), singsol=all)

y(x) = cos () ¢1
v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 15

~—

s

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

~—

y(x) — ¢; cos(z)

y(z) =0

44



2.4 problem 1(d)

Internal problem ID [6142]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(m2+1)y/+y2=_1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

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

y(z) = — tan (arctan (z) + ¢;)

v/ Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 29

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

y(xz) — — tan(arctan(z) — ¢;)
y(z) = —i

y(z) — i
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2.5 problem 1(e)

Internal problem ID [6143]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.

Page 12

Problem number: 1(e).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yln(y) —y'z=0

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

-

Ldsolve (y(x)*1n(y(x))-x*diff (y(x),x)=0,y(x), singsol=all)

~—

v Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 18

s

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

~—

y(z) — "

y(z) =1
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2.6 problem 1(f)

Internal problem ID [6144]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'z— (—4z>+ 1) tan(y) =0

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

‘dsolve(x*diff(y(x),x)=(1—4*x‘2)*tan(y(x)),y(x), singsol=all)

) T e—2x2
y(z) = arcsin
(4]
v/ Solution by Mathematica

Time used: 53.453 (sec). Leaf size: 23

e B

kDSolve [x*y' [x]==(1-4*x"2)*Tan[y[x]],y[x],x,IncludeSingularSolutions -> True] J

y(z) — arcsin <xe‘2w2+cl)

y(x) =0
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2.7 problem 1(g)

Internal problem ID [6145]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS
Page 12

Problem number: 1(g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'sin (y) =

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

-

Ldsolve (diff (y(x),x)*sin(y(x))=x"2,y(x), singsol=all)

3
y(x) = m — arccos 3 +c

v/ Solution by Mathematica
Time used: 0.499 (sec). Leaf size: 37

-/

LDSolve [y' [x]*Sin[y[x]]==x"2,y[x] ,x,IncludeSingularSolutions -> Truel

3
y(x) — — arccos (—% - cl)

3
y(x) — arccos (—% - cl)
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2.8 problem 1(h)

Internal problem ID [6146]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS
Page 12

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —ytan(z) =0

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

-

Ldsolve(diff(y(x),x)—y(x)*tan(x)=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 15

~—

e

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

~—

y(x) — c1 sec(x)

y(z) =0

49



2.9 problem 1(i)

Internal problem ID [6147]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 1(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zyy —y=-1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

e hY

dsolve (x*y (x)*diff (y(x),x)=y(x)-1,y(x), singsol=all)

N\ J

y(z) = LambertW (zcie™') + 1

v/ Solution by Mathematica
Time used: 3.215 (sec). Leaf size: 21

LDSolve [x*xy [x]*y' [x]==y[x]-1,y[x],x,IncludeSingularSolutions -> Truel J

y(z) > 1+ W (e " tg)
y(z) =1
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2.10 problem 1(j)

Internal problem ID [6148]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.

Page 12

Problem number: 1(j).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

-’L‘y2 _ nyl — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

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

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 19

-

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

-/

y(z) = log(z) + ¢

y(x) =0
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2.11 problem 2(a)

Internal problem ID [6149]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.

Page 12

Problem number: 2(a).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yw=1+z

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 14

‘ dsolve([diff (y(x),x)*y(x)=x+1,y(1) = 3],y(x), singsol=all)

y(z) = Vo2 +2zx 46

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 17

e

kDSolve [{y' [x]*y[x]==x+1,{y[1]==3}},y[x],x,IncludeSingularSolutions -> Truel

|

y(z) > Va2 + 22+ 6

92



2.12 problem 2(b)

Internal problem ID [6150]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2’y —y=0

With initial conditions

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

dsolve([diff (y(x),x)*x"2=y(x),y(1) = 0],y(x), singsol=all)

N J

y(z) =0
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6

LDSolve [{y' [x]*x~2==y[x],{y[1]1==0}},y[x] ,x,IncludeSingularSolutions -> True] J

y(z) =0

93



2.13 problem 2(c)

Internal problem ID [6151]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1:2y+ 1y 0
With initial conditions
[y(1) = 3]
v Solution by Maple
Time used: 0.063 (sec). Leaf size: 20
dsolve([diff (y(x), %)/ (1+x"D)=x/y(x) ,y(1) = 31,y(x), singsol=all) J

V2z4 + 422 + 30
2

y(z) =

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 25

LDSolve Hy' [x]/(1+x72)==x/y [x] ,{y[1]==3}},y[x] ,x,IncludeSingularSolutions -> T#ue]

vVt +222+15
V2

y(z) =
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2.14 problem 2(d)

Internal problem ID [6152]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

vy =z +2

With initial conditions

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 18

dsolve([y(x)~2*diff (y(x),x)=x+2,y(0) = 4],y(x), singsol=all)

N J

(1222 + 48z + 512)°
y(z) = 5

v/ Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 21

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

342
y(z) — {’/%+6x+64

%)



2.15 problem 2(e)

Internal problem ID [6153]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y/_x2y2 =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

dsolve([diff (y(x),x)=x"2*y(x)"2,y(-1) = 2],y(x), singsol=all)

N J

Vo) =gy

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 16

LDSolve [{y' [x]==x"2*y[x]~2,{y[-1]1==2}},y[x] ,x,IncludeSingularSolutions -> True}]
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2.16 problem 2(e)

Internal problem ID [6154]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(1+y)y =—-2*+1

With initial conditions
[y(=1) = 2]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 20

Ldsolve( [diff (y(x),x)*(1+y(x))=1-x"2,y(-1) = -2],y(x), singsol=all) J

B v —623 + 18z + 21
3

y(z) = -1

v Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 28

LDSolve H{y' x1*(1+y[x])==1-x"2,{y[-1]==-2}},y[x] ,x,IncludeSingularSolutions —>J True]

_\/—2x3+6x+7 B

y(z) — 7 1

57



2.17 problem 3

Internal problem ID [6155]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

i
0= —% + z?
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26
Ldsolve (diff (y(x) ,x$2)/diff (y(x),x)=x"2,y(x), singsol=all) J

o) = (6 -0 -2) (2

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 39

LDSolve [y''[x]/y' [x]==x"2,y[x],x,IncludeSingularSolutions -> True] J
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2.18 problem 4

Internal problem ID [6156]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.3 SEPARABLE EQUATIONS.
Page 12

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

'y =z(1+ )

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 51

-

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

~—

3 d.’13+(32

V623 + 922 + 9¢;
y(z) = 3

V623 + 922 + 9¢;
y(@)= | —

dx + co

v/ Solution by Mathematica
Time used: 61.466 (sec). Leaf size: 12885

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

Too large to display
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3.1 problem 1(a)

Internal problem ID [6157]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —yz =0

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

e hY

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

N\ J

y(x) =ez ¢
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 22

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

22
2

y(z) = e

y(z) =0
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3.2 problem 1(b)

Internal problem ID [6158]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr+y =1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e hY

dsolve(diff (y(x),x)+x*y(x)=x,y(x), singsol=all)

N\ J

ZZ
ylx)=14e 2¢
v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 24

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

N

x

y(x) > 14+ ce” z
y(z) =1
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3.3 problem 1(c)

Internal problem ID [6159]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/

y+y=

eQz _|_ ]_
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (y(x) ,x)+y(x)=1/(1+exp(2*x)),y(x), singsol=all) J

y(z) = (arctan (") + c1)e™®
v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 18

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

y(z) — e *(arctan () + ¢1)
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3.4 problem 1(d)

Internal problem ID [6160)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

v +y=2ze"+2?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (diff (y(x) ,x)+y(x)=2*x*exp(-x)+x72,y(x), singsol=all) J

y(z) =2 — 22+ e "> + 2+ e %¢;
v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 29

-

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

y(z) > e (2 + e (x> — 22+ 2) + ¢1)
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3.5 problem 1(e)

Internal problem ID [6161]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.

Page 15

Problem number: 1(e).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y —yr=1

3

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

Ldsolve (2xy (x) -x~3=x*diff (y(x) ,x),y(x), singsol=all)

y(z) = (-2 +ar)2”

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 15

-

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

| —

y(z) = 2*(—x + c1)
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3.6 problem 1(f)

Internal problem ID [6162]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2uz+y' =0

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

e hY

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

N\ J

2

y(z) = cre”
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 20

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

z2

y(x) = cre”

y(z) >0
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3.7 problem 1(g)

Internal problem ID [6163]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.

Page 15

Problem number: 1(g).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

“y+yz==z

4

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 11

Ldsolve (xxdiff (y(x) ,x)-3*y(x)=x"4,y(x), singsol=all)

y(z) = (z+a)a’

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 13

-

LDSolve [x*y' [x]-3*y[x]==x"4,y[x],x,IncludeSingularSolutions -> True]

| —

y(z) = 2*(z + ¢1)
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3.8 problem 1(h)

Internal problem ID [6164]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(2 +1) ¥ + 2yz = cot (z)

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

e hY

dsolve ((1+x~2) *diff (y(x) ,x)+2*x*xy(x)=cot (x),y(x), singsol=all)

N J

In (sin (z)) + &1
z2+1

y(z) =

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 19

‘ DSolve [(1+x~2)*y' [x]+2*x*y[x]==Cot [x],y[x],x,IncludeSingularSolutions -> Truel]

log(sin(z)) + 1
z2+1

y(z) =
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3.9 problem 1(i)

Internal problem ID [6165]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + ycot (z) = 2z csc (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

-

Ldsolve (diff (y(x) ,x)+y(x)*cot (x)=2*x*csc(x),y(x), singsol=all)

-

_ 22+ ¢
y(z) sin (z)

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 14

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

y(z) = (2° + c1) csc(z)

69



3.10 problem 1(j)

Internal problem ID [6166]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 1(j).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+zycot(z)+y'z==x

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

-

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

N ]

sin (z) — cos (z) z + ¢;
sin (z) z

y(z) =

v Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 21

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

—z cot(x) 4+ ¢; cse(z) + 1
x

y(z) —
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3.11 problem 2(a)

Internal problem ID [6167]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —yz =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

‘ dsolve([diff (y(x),x)-x*y(x)=0,y(1) = 3],y(x), singsol=all)

(z—1)(z+1)
2

y(z) =3e
v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 18

e

LDSolve [{y' [x]-x*y[x]==0,{y[1]1==3}},y[x],x,IncludeSingularSolutions -> Truel J

y(x) — 3¢z (@*~1)
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3.12 problem 2(b)

Internal problem ID [6168]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—2yr 4y =66z

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 18

-

Ldsolve([diff(y(x),x)-2*x*y(x)=6*x*exp(x“2),y(l) = 1],y(x), singsol=all)

| —

y(z) = (32 —3+e7") e

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 23

‘ DSolve [{y' [x]-2*x*y[x]==6*x*Exp[x~2],{y[1]==1}},y[x],x, IncludeSingularSolutio#s -> True]

y(z) — e ! (3e(z*—1) +1)
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3.13 problem 2(c)

Internal problem ID [6169]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zln(z)y +y=32°

With initial conditions

X Solution by Maple

‘ dsolve ([(x*1n(x))*diff (y(x),x)+y(x)=3*x"3,y(1) = 0],y(x), singsol=all) ‘

No solution found
X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

e hY

DSolve [{(x*Log[x])*y' [x]+y[x]==3%x"3,{y[1]1==0}},y([x],x, IncludeSingularSolutio#s -> Truel

N J

Not solved
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3.14 problem 2(d)

Internal problem ID [6170]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y/ _ g — .’1:2
T
With initial conditions
[y(1) = 3]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

e

Ldsolve([diff(y(x),x)—y(x)/x=x"2,y(1) = 3],y(x), singsol=all)

~—

2 +5)x
v/ Solution by Mathematica

Time used: 0.027 (sec). Leaf size: 15

e hY

DSolve [{y' [x]-y[x]/x==x"2,{y[1]==3}},y[x],x,IncludeSingularSolutions -> True]

N

y(z) — %x(ﬁ + 5)
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3.15 problem 2(e)

Internal problem ID [6171]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

T

dy+y =e

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

e

Ldsolve([diff(y(x),x)+4*y(x)=exp(-x),y(O) = 0],y(x), singsol=all)

~—

(e3m _ 1) e—4a:

y(z) = 3

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 21

-

.
DSolve [{y' [x]+4*y[x]==Exp[-x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> T#ue]

N
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3.16 problem 2(f)

Internal problem ID [6172]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 2(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y +yr =2z

With initial conditions

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

dsolve([x~2*diff (y(x) ,x)+x*y(x)=2*x,y(1) = 1],y(x), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 12

-

N
LDSolve [{x~2*y' [x]+x*y [x]==2*x,{y[1]==1}},y[x],x,IncludeSingularSolutions -> Tjrue]

1
9_ =
y(r) = -
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3.17 problem 3(a)

Internal problem ID [6173]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

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

y+yz—y’zt =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

-

Ldsolve(x*diff(y(x),x)+y(x)=x“4*y(x)“3,y(x), singsol=all)

| —

1
)= ——-—
Y(@) = e —
(z) = SN S
e = vV—x+cz
v Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 48

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

1
T) & ————
y(x) e
(z) = =
x —
v VvV =zt + ci2?

y(z) =0
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3.18 problem 3(b)

Internal problem ID [6174]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

ry*y +y® = cos(z)x

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 175

Ldsolve(x*y(x)’?*diff (y(x),x)+y(x) ~3=x*cos(x),y(x), singsol=all) J

(3sin (z) 3 + 922 cos (z) — 18 cos (z) — 18sin (z) z + cl)%
T

y(z) =

1 1
(8 sin(x)z®+9z2 cos(x)—18 cos(x)—18sin(z)z+c1) 3 iv/3 (3 sin(z)z3+922 cos(z)—18 cos(z) —18 sin(z)z+c1) 3

2 2
T

1 1
_ (3 sin(z)z3+922 cos(x)—18 cos(z)—18sin(z)z+c1) 3 + iv/3 (3 sin(z)z3+922 cos(z)—18 cos(z) —18 sin(z)z+c1 ) 3
2 2

X
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v/ Solution by Mathematica
Time used: 0.513 (sec). Leaf size: 114

kDSolve [x*xy [x] ~2*y' [x]+y [x] “3==x*Cos [x] ,y[x] ,x,IncludeSingularSolutions -> Truel

o(z) = {/3x (22 — 6) sin(x) + 9 (z2 — 2) cos(z) + ¢;
y(z) = — V/—13/3z (x2 — 6) sin(z) + 9 (22 — 2) cos(z) + ¢,
o(z) = 1)%/33/3x (22 — 6) sin(z) + 9 (22 — 2) cos(z) + c1
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3.19 problem 3(c)

Internal problem ID [6175]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 3(c).

ODE order: 1.

ODE degree: 1.

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

y+yr—zy =0

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

( hY

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

v/ Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 22

-

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

-/

1
—zlog(z) + a1z

y(z) =

y(x) =0
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3.20 problem 3(d)

Internal problem ID [6176]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 3(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr+y —y'z=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 88

( hY

dsolve(diff (y(x) ,x)+x*y(x)=x*y(x)~4,y(x), singsol=all)

1
()= ———
" (e#cl + 1)§
y(.’L’) = - ! T Z\/g 1
2 <e%cl + 1) : 2 <e¥cl + 1) :
y(e) = — - + W3

W=
=

2 <e%cl + 1) 2 <e¥01 + 1>
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v/ Solution by Mathematica
Time used: 1.97 (sec). Leaf size: 116

kDSolve [y' [x]+x*y[x]==x*y[x]~4,y[x],x,IncludeSingularSolutions -> True]

1
y(@) = ———
V14 %+

3

b



3.21 problem 4(a)

Internal problem ID [6177]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ‘_with_symmetry_[F(x)*G(y),0]°¢]]

(e —2yz)y —y* =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

-

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

-/

y(z)

y(z)’
v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 22

DSolve [(Exp [y [x]]-2*x*y[x])*y' [x]==y[x]~2,y[x],x,IncludeSingularSolutions -> True]

N

83



3.22 problem 4(b)

Internal problem ID [6178]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

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

—yz+y—yy'e =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 14

( hY

dsolve (y(x)-x*diff (y(x) ,x)=diff (y(x) ,x)*y(x) "2*exp(y(x)),y(x), singsol=all)

z— (e¥@ +¢) y(z) =0

v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 18

LDSolve [y [x]-x*y' [x]==y' [x]*y[x] 2*xExp[y[x]],y[x],x,IncludeSingularSolutions —f True]

Solve [a: = ey(””)y(w) + c1y(z), y(x)]
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3.23 problem 4(c)

Internal problem ID [6179]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]‘], [_Abel, ‘2nd tj

Yz — 2} (~1+y)y = -2

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

-

Ldsolve(x*diff(y(x),x)+2=x“3*(y(x)-l)*diff(y(x),x),y(x), singsol=all)

-/

LambertW (clez%> z?—1

y(m) == 2

v/ Solution by Mathematica
Time used: 0.405 (sec). Leaf size: 33

-

.
DSolve [x*y' [x]+2==x"3*(y[x]-1)*y' [x],y[x],x,IncludeSingularSolutions -> True]

N\ J
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3.24 problem 6

Internal problem ID [6180)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yz —2yx* —In(z)y =0

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

-

Ldsolve (x*xdiff (y(x) ,x)=2%x"2*y(x)+y (x)*1n(x) ,y(x), singsol=all)

-/

y(l') = Cleln(;g)2 +a?

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 27

DSolve [x*y' [x]==2%x"2*y [x]+y [x]*Log[x],y[x],x,IncludeSingularSolutions -> Tru#]

N

log?(2)

y(x) — cle“"%r 3

y(x) =0
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3.25 problem 7

Internal problem ID [6181]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.4 First Order Linear Equations.
Page 15

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'sin (2z) — 2y = 2 cos (x)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

Ldsolve (diff (y(x) ,x)*sin(2*x)=2*y(x)+2*cos(x) ,y(x), singsol=all) J

y(x)=—( L +cl) (= csc (2z) + cot (22))

~ sin (z)
v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 15

LDSolve [y' [x]*Sin[2*x]==2%y [x]+2*Cos [x] ,y[x] ,x,IncludeSingularSolutions -> Truel]

y(z) = sec(z)(—1+ ¢ sin(z))
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4.1 problem 1
Internal problem ID [6182]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _exact, _rational, [_Abel, ‘2nd tj

2
(x+—)y'+y=0
y

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

-

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

-

‘1
— LambertW (“27) +3

y(z) =e
v Solution by Mathematica
Time used: 17.046 (sec). Leaf size: 58

‘ DSolve [(x+2/y[x])*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — -
y(z) — 2W<2x )
y(x) =0

89



4.2 problem 2
Internal problem ID [6183]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘x=_G(y,y’) ‘]

sin () tan (y) + cos () sec (z)* yy = —1

X Solution by Maple

s

Ldsolve ((sin(x)*tan(y(x))+1)+(cos(x)*sec(x) "2*y(x))*diff (y(x),x)=0,y(x), sings\ 1=all)

No solution found

X Solution by Mathematica

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

LDSolve [(Sin[x]*Tan[y[x]]1+1)+(Cos [x]*Sec[x] ~2*y[x])*y' [x]==0,y[x],x,IncludeSingularSolutions

Not solved
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4.3 problem 3
Internal problem ID [6184]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

y+(z+y°)y =2°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

-

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

\ >

z* y(z)*
—Z+y(x)x+T+c1 =0
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v/ Solution by Mathematica
Time used: 60.218 (sec). Leaf size: 1210

kDSolve [(y[x]-x"3)+(x+y [x]"3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(z) —
€/9$2 + \/g\/27.'134 + (1174 + 401) 3 _ \/g(m4+401) 4
902 + V3272 + (@t + 4ar)? J /922 + V3y/272
y(z)
il 5 - i’/ 922 4 /3/27x* + (24
3\/9:172 + \/g\/27x4 + (.'L'4 + 401) 3_ \/5(9:44—401)
3\/9302 + V3274 + (24 + 4c;) 3
_>
y(z)
3
</9$2 + \/5\/27304 + (1,'4 + 401) 3 _ \/§($4+401) o
{902 + VYT + (2t + der)? J {foa? + V32T
_>
y(z)
3 4
</9x2 + \/3\/27304 + (.’174 + 401) 3 _ \/g(z +4c1) L=
/007 + V32T 1 (& 1 4er)? J {92 + V320t
_)
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4.4 problem 4
Internal problem ID [6185]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class B‘]]

2y* — (4— 2y +4yz)y =4 —5

X Solution by Maple

( hY

dsolve ((2xy(x) "2-4*x+5)=(4-2*y (x) +4*x*y (x) ) *diff (y(x) ,x) ,y(x), singsol=all)

No solution found

X Solution by Mathematica

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

LDSolve [(2*y [x] ~2-4*x+5)==(4-2*y [x] +4*x*y [x] ) *y' [x],y[x],x, IncludeSingularSoluj:ions -> True]

Not solved
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4.5 problem 5
Internal problem ID [6186]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y+ycos(yz) + (z+zcos(yz))y =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 17

e

Ldsolve((y(x)+y(x)*cos(x*y(x)))+(x+x*cos(x*y(x)))*diff(y(x),x)=0,y(x), singsoi%all)

810 813
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v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 49

LDSolve [(y [x] +y [x]*Cos [x*y [x]])+(x+x*Cos [x*y [x]]1) *y' [x]==0,y[x],x, IncludeSingujlarSolut ions ->

y(z) = —;—r
y(z) = ;—r
y(z) = (;—1
y(z) = —;—r

y(z) — ;—r
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4.6 problem 6
Internal problem ID [6187]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

cos () cos (y)® + 2sin (z) sin (y) cos (y) i =0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 31

‘dsolve((cos(x)*cos(y(x))“2)+(2*sin(x)*sin(y(x))*cos(y(x)))*diff(y(x),x)=0,y(x}, singsol=all)

y(z) = g
y(x) = arccos ( ¢y sin (w))

y(x) = m — arccos < ¢ sin (x))

96



v/ Solution by Mathematica
Time used: 5.453 (sec). Leaf size: 73

LDSolve [(Cos[x]*Cos [y[x]]1~2)+(2*Sin[x] *Sin[y[x]]*Cos[y[x]])*y' [x]==0,y[x],x,IncludeSingularSc

y(@) = —=

2
™
y(x) — )

v(a) = —arceos (~ Vo)

y(z) — arccos (—}lcl sin(m))
y(z) — —g

y(z) — g
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4.7 problem 7
Internal problem ID [6188]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

(sin (z) sin (y) — ez) y' — e’ — cos (z) cos (y) =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

Ldsolve ((sin(x)*sin(y(x))-x*exp(y(x)))*diff (y(x) ,x)=exp(y(x))+cos(x)*cos(y(x) )J,y(x) , singsols=

¢ +sin () cos (y(z)) + xe¥@ =0

v/ Solution by Mathematica
Time used: 0.594 (sec). Leaf size: 21

LDSolve [(Sin[x]*Sin[y[x]]-x*Exp[y[x]]1)*y' [x]==Exp [y [x]]+Cos [x]*Cos[y[x]],y[x],x,IncludeSingul

Solve[2 (xey(’”) + sin(z) cos(y(z))) = c1, y(z)]
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4.8 problem 8
Internal problem ID [6189]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

N\

dsolve(-1/y(x)*sin(x/y(x))+(x/y(x) "2*sin(x/y(x)))*diff (y(x),x)=0,y(x), singso#=all)

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 19

LDSolve [-1/y[x]*Sin[x/y [x]]1+(x/y[x] “2*Sin[x/y[x]])*y' [x]==0,y[x],x, IncludeSingj.\larSolutions -

y(z) =
y(z) — ComplexInfinity
y(z) — ComplexInfinity
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4.9 problem 9
Internal problem ID [6190]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y+(1-2)y =-1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

e

tdsolve((1+y(x))+(1-x)*diff(y(x),x)=0,y(x), singsol=all)

y(z)=-1+ca(x—1)
v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 18

~—

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

y(z) > —14+ci(x—1)
y(zx) —» —1
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4.10 problem 10
Internal problem ID [6191]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ‘_with_symmetry_[F(x),G(x)*y+H(x)]‘]]

2zy° + cos (z) y + (3z%y® +sin (z)) ¢ =0
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 375

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

1

3
(12\/3 \/27c%x2 + 4sin (z)° — 108clz>

y(z) = o
B 2sin ()
%
T (12\/5 \/ 27¢2x? + 4sin (z)° — 10801x>
1
. 3 3
(12\/5 \/270%1'2 + 4sin (z)° — 1080193)
y(@) = — 122
N sin (z) :
T (12\/§ \/27c%x2 + 4sin (z)® — 1080137)
3
12v/3 /27222 +4sin(z)3—108¢1 z )
Z\/g ( ! — ) + 2 sin(z) .
x<12\/§ 27c%a:2+4sin(w)‘q’—1080193>3
B 2
1
. 3 3
(12\/5 V276322 + dsin (2)° — 108clx)
y(@) = - 192
sin (z)

1
3
T (12\/5 \/27cfav2 + 4sin (z)° — 10801x)

1
3
(12\/:’; 27c§x2+4sin(x)3—108c1x)
6z

2sin(z)

+ I
z (12\/?7 \/ 27222 44 sin(x)3—108¢ w)

i3

_|_
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v/ Solution by Mathematica
Time used: 34.571 (sec). Leaf size: 339

LDSolve [(2*x*y [x] ~3+y [x] *Cos [x] )+ (3*x~2*y [x] "2+Sin[x] ) *y' [x]==0,y[x],x, Include?ing'ularSolutio

2
€/901x4 + \/12306 sin3(z) + 81¢;2x8 {’/;sin(a:)

/232/3 42
\/ 9c 4 + \/123:6 sin®(z) + 81¢;2z8

y(z) —

(14 iv/3) sin(z)

22/3 §/27clx4 + 3\/12x6 sin’(z) + 81¢,%2®

y(z) =

(1—iv/3) i/ 27ciz* + \/ 108z sin3(z) + 729¢;2x®
6v/ 222
(1 — iv/3) sin(z)

y(z) =

(14iv3) </27c1x4 + \/108x6 sin®(z) + 729c;2z8
6+/222
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4.11 problem 11
Internal problem ID [6192]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, _Riccatil

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

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

e ¢, +1

Vo) e

v/ Solution by Mathematica

Time used: 0.16 (sec). Leaf size: 18

LDSolve [y [x]/(1-x"2xy [x] ~2)+x/ (1-x"2*y [x] "2) *y' [x]==1,y[x],x, IncludeSingularSoJlutions -> True

tanh ;
_, tan (z—i-zcl)

y(z)
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4.12 problem 12
Internal problem ID [6193]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2y + sin (y) + (4y3ac2 + z cos (y)) y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

e N

Ldsolve ((2*x*xy (x) ~4+sin(y(x)))+(4*x"2xy (x) “3+x*cos (y(x)))*diff (y(x),x)=0,y(x) ,J singsol=all)

z?y(z)* + zsin (y(z)) + ¢; = 0
v/ Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 20

LDSolve [(2xx*xy [x] ~4+Sin [y [x]])+(4*x~2*y [x] “3+x*Cos [y [x]]) *y' [x]==0,y[x],x, Inclj.\deSingularSolu

Solve[z’y(z)* + zsin(y(z)) = c1, y(z)]
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4.13 problem 13
Internal problem ID [6194]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, _Riccatil

yt+yr _
1—$2y2_

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

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

ttan <% + cl>

T

y(z) =

v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 25

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

tanh (3(z? — 2icy))
T

y(z) > —
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4.14 problem 14

Internal problem ID [6195]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ¢_with_symmetry_[F(x),G(y)]‘]]

2x<1+\/x2—y) — V22 —yy =0

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

[dsolve ((2*x* (1+sqrt (x~2-y(x))))=sqrt (x"2-y(x)) *diff (y(x) ,x) ,y(x), singsol=a11}

3
2

., 207~ y(@)

v 3

+01=0

v Solution by Mathematica
Time used: 0.898 (sec). Leaf size: 121

e

LDSolve [2#x* (1+Sqrt [x"2-y [x]]1)==8Sqrt [x~2-y [x]]1*y' [x],y[x],x, IncludeSingularSolﬁ.ltions -> True]

2/3
y(z) = z° + (g) v/ — (22 +¢1)2

V3(V3—3i) /= (22 + c1) 2

2
y(x) — T - 2 22/3
V3(V3+3i) 3/~ (a2 +c1) 2
2 —_—
y(x) - 2 22/3
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4.15 problem 15
Internal problem ID [6196]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

zln(y)+yz+ (In(z)y+yz)y' =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

e

kdsolve ((x*1n(y(x))+x*y(x))+(y (x) *1n(x) +x*y (x) ) *diff (y(x) ,x)=0,y(x), singsol=a\ 1

T p y(z) _a p
/ln(a:)-l—x x—l—/ _a+In(_a) —ata=0

v Solution by Mathematica
Time used: 36.692 (sec). Leaf size: 54

-

LDSolve [(x*Log [y [x]]+x*y [x])+(y[x]*Log[x]+x*y[x]) *y' [x]==0,y[x],x, IncludeSingu}LarSolut ions ->

# K11]
1 K[1] +log(K[1])

‘_ K[2]
1 K[2] +1og(K[2])

y(z) = InverseFunction[ dK[l]&} [ dK[2]

+ 61:|

y(z) = W(1)
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4.16 problem 16
Internal problem ID [6197]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e’ — csc (y) csc (z)? + <2xy e¥" — csc (y) cot (y) cot (z)) y =0

v Solution by Maple
Time used: 0.093 (sec). Leaf size: 18

-

Ldsolve ((exp(y(x)~2)-csc(y(x))*csc(x) ~2) +(2xx*y (x) *exp (y(x) ~2) -csc(y(x) ) *cot (y}x) ) *cot (x))*di

csc (y(z)) cot (z) + zev® ¢ =0

v Solution by Mathematica
Time used: 175.525 (sec). Leaf size: 23

LDSolve [(Exply[x]~2]-Cscl[y[x]]1*Csc[x]~2)+(2*x*y [x] *Exp [y [x] 2] -Csc [y [x]]*Cot [yJ[x] I1xCot [x]) *y'

Solve | —2ze¥®* — 2 cot(z) ese(y(z)) = c1,y(x)
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4.17 problem 17
Internal problem ID [6198]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

y?sin (2) — 2y cos (z)*y = —1

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

dsolve ((1+y(x) "2*sin(2%*x)) - (2*y(x)*cos(x) ~2) *diff (y(x) ,x)=0,y(x), singsol=a11?

N J

y(@) = cos (z)
y(@) == c:s—é_le

v/ Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 32

LDSolve [(1+y[x]~2%Sin[2%x]) - (2*y [x] *Cos [x]~2) *y ' [x]1==0,y [x] ,x, IncludeSingularSﬁ:lutions -> Tru

y(z) = =z + c1sec(z)
y(x) = VT + c1 sec(z)
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4.18 problem 18

Internal problem ID [6199]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

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

|dsolve((x/ (x™2+y(x)"2)~(3/2))+(y (x)/ (x"2+y(x)"2)~(3/2)) *diff (y(x) ,x)=0,y(x), singsol=all)

y(x) =+ —-22+ 1
o) =~ a

v/ Solution by Mathematica

Time used: 0.086 (sec). Leaf size: 39

LDSolve [(x/(x"2+y[x]72)"(3/2))+(y[x]/(x"2+y[x]172)~(3/2) ) *y' [x]==0,y[x],x, IncluﬂieSingularSolut

y(x) = —v/ =22+ 2¢;
y(x) = =22+ 2¢;
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4.19 problem 19

Internal problem ID [6200]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ‘_with_symmetry_[F(x)*G(y),0]¢]]

3z%(In (y) + 1) + (%3 — 2y> Yy =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 39

e

tdsolve((3*x‘2*(1+1n(y(x))))+(x‘3/y(x)—2*y(x))*diff(y(x),x)=0,y(x), singsol=ai})

2cq
3 2e=2¢_ a8 3
z° LambertW | — £=—=5—— |42z +2c;
T

y(z) =e 27

v Solution by Mathematica
Time used: 60.17 (sec). Leaf size: 79

 DSolve [ (3*x"2*(1+Logly[x11))+(x~8/y [x]-2+y [x])*y' [x]==0,y[x] ,x, IncludeSingularSolutions > 1

’[:.’1,'3/2\/W <_2e2:2a%>
x)— —
y(z) 7

—2429
N

V2

y(z) =
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4.20 problem 20
Internal problem ID [6201]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

—y’:c + Yy /
(z+y)°

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

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

(x)_1+c_1_ V3 +8cix + 1632+ 2¢; — 8z + 1
V=47, 4

1 e /& +8cix+ 1622 +2c; — 8z + 1
v =gtgt i

v/ Solution by Mathematica
Time used: 0.468 (sec). Leaf size: 76

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

N

1
y(z) — 3 (—\/4x2 +4cz+(1+c)2+1+ c1>

1
y(z) — 3 <\/4x2 +dciz+(1+c)2+1+ cl)

y(x) = —x
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4.21 problem 21

Internal problem ID [6202]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.5. Exact Equations. Page 20
Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

4y2 _ 21.2 (8y2 _ 1122) yl _0

4zry? — 3 4y3 — yx?

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 225

Ldsolve(( (4xy (x)"2-2%x"2) / (4*x*y (x) "2-x"3) ) +( (8*y(x)“2—x‘2)/(4*y(x)“3—x"2*y(§()) )*diff (y(x)

—20%1}2-‘1-\/21'46%—2\ / c§x6+16 cix

—C1X —

2ci1x
Y\xr) =
(z) %,
—20%232—}-\/2:34611—}-21 /c?ac6+16 ciT
( ) —Gax — 2c1x
Y\xr) =
201
2c§m2+\/2:c4c‘11—2‘/c?zﬁ—i-lﬁclx
—C1T + 5
y(z) = =
261
2c§x2+\/2:c4c‘1*+2‘/cfl"ac6+16clw
—C1T + B
y(z) = =
201
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v/ Solution by Mathematica
Time used: 12.331 (sec). Leaf size: 297

lDSolve [( (4xy[x]~2-2*%x"2) / (4*x*xy [x] "2-x73))+( (8xy[x]~2-x72)/(4*y[x] "3-x"2*y [j{] ) Dxy' [x]==0,

/18 —16e2c1
\/x2——x xﬁe
_>_

y() W
\/x2 _ VaS—16e*1
y(z) = 23 :
23++/z6—16e2°1
y(@) = = \/%
z3+4/z6—16e2°1
y(z) = 5 \/%
2 _ Vab
y(z) = — x2 7 -
x? — @
y(z) — o
V643
y(z) - —2—\/%
Vab+a3
y(z) — o3
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5 Chapter 1. What is a differential equation.
Section 1.7. Homogeneous Equations. Page 28

5.1 problem 1(a) . . . . . . . ..
5.2 problem 1(b) . . . . ...
5.3 problem 1(c) . . . . . . ...
54 problem 1(d) . . . ... . ...
5.5 problem 1(€) . . . . . . ...
5.6 problem 1(f) . . . . . . . . ..
5.7 problem 1(g
5.8 problem 1(h) . . . .. .. ...
5.9 problem 1(i
5.10 problem 1(j
5.11 problem 4(a) . . . . . . . ..
5.12 problem 4(b) . . . ...
5.13 problem 4(c) . . . . . ...
5.14 problem 4(d) . . . . . . ...
5.15 problem 4(€) . . . . . ...
5.16 problem 5(a) . . . . . . ...
5.17 problem 5(b) . . . ...

(

(

(

(

(

)
)

5.18 problem 5(c) . . . . ...
5.19 problem 7(a) . . . . . . . ..
5.20 problem 7(b) . . . . ...
5.21 problem 7(c) . . . . . . . .
5.22 problem 7(d) . . . . . ...
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5.1 problem 1(a)

Internal problem ID [6203]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

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

—20% + zyy' = —2°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

( hY

dsolve ((x72-2*y(x) "2)+(x*y(x))*diff (y(x),x)=0,y(x), singsol=all)

y(z) = Vear? + 1z
y(z) =~V + 1o
v/ Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 39

e N
LDSolve [(x~2-2*y[x] ~2)+(x*y[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) = =22 + 12

y(x) = V22 + c1at
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5.2 problem 1(b)

Internal problem ID [6204]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

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

2y —3yz —2y° =0

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

( hY

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

v Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 25

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

1.3

% —
y(z) Z o

y(x) =0
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5.3 problem 1(c)

Internal problem ID [6205]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

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

2’y — 3(2® + y*) arctan (y> —yz =0
x

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 12

[dsolve (x72#diff (y(x) ,x)=3*(x"2+y(x) "2) *arctan(y(x)/x)+x*y(x) ,y(x), singsol=a1}[)

y(z) = tan (c12°) =

v/ Solution by Mathematica
Time used: 5.758 (sec). Leaf size: 30

e

LDSolve [x~2xy' [x]==3%(x"2+y[x] ~2) *ArcTan [x,y[x]] +x*y[x],y[x],x, IncludeSingular?olutions -> Tr

y(z) — ztan (z*(cosh(3c;) — sinh(3c1)))
y(z) =0
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5.4 problem 1(d)

Internal problem ID [6206]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

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

zgsin| =)y —ysin|=) =z
z x

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

-

Ldsolve(x*sin(y(x)/x)*diff(y(x),x)=y(x)*sin(y(x)/x)+x,y(x), singsol=all)

~—

y(z) = (m — arccos (In (z) + ¢1)) =
v Solution by Mathematica
Time used: 0.461 (sec). Leaf size: 34

s

LDSolve [x*Sin [y [x]/x]*y' [x]==y [x]*Sin [y [x]/x]+x,y[x],x, IncludeSingularSolution% -> True]

y(x) — —zxarccos(— log(z) — ¢1)

y(x) — zarccos(—log(z) — ¢1)

120



5.5 problem 1(e)

Internal problem ID [6207]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

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

Yr—y—2ze s =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

-

Ldsolve (xxdiff (y(x) ,x)=y(x)+2*x*exp(-y(x)/x),y(x), singsol=all) J

y(z) =In(2In (z) + 2¢;) =

v/ Solution by Mathematica
Time used: 0.42 (sec). Leaf size: 15

LDSolve [x*y' [x]==y [x]+2*x*Exp [-y[x] /x] ,y[x] ,x,IncludeSingularSolutions -> True?

y(z) — xlog(2log(x) + c1)
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5.6 problem 1(f)

Internal problem ID [6208]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, [_Abel, ‘2nd tj

—y—y(@+y)=-2

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 51

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

—az — /2322 +1

y(z) =

c

1
—a1z+ /2322 + 1

(8]

y(z) =

v/ Solution by Mathematica
Time used: 0.493 (sec). Leaf size: 94

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

y(z) = —z — V222 + €21
y(z) = —z + V222 + €21
y(z) = —V2Vr? —z
y(z) = V2Va2 —
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5.7 problem 1(g)

Internal problem ID [6209]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'r+ 6y =2z

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

Ldsolve (xxdiff (y(x) ,x)=2*x-6%y(x) ,y(x), singsol=all) J
2r
y(e) = =16

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17

‘ DSolve [x*y' [x]==2*x-6*y[x] ,y[x],x,IncludeSingularSolutions -> True]
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5.8 problem 1(h)

Internal problem ID [6210)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

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

vz — 22 +1y2=0

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

|dsolve (x*diff(y(x),x)=sqrt (x"2+y(x)"2),y(x), singsol=all)

y(x)2+y(m) z% +y () I (y(x)—l— x2+y(w)2) _3In(z)—c =0

2 z2

v/ Solution by Mathematica
Time used: 0.296 (sec). Leaf size: 66

kDSolve [x*y' [x]==Sqrt [x~2+y[x]~2],y[x] ,x,IncludeSingularSolutions -> Truel J

z) (/2 +1+@)
Solve log

2 x
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5.9 problem 1(i)

Internal problem ID [6211]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(i).

ODE order: 1.

ODE degree: 1.

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

22y — 2y —9y* =0

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

( hY

dsolve(x~2*diff (y(x),x)=y(x) "2+2*x*y(x) ,,y(x), singsol=all)

v Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 23

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

2

_) N
y(z) pra—

y(x) =0

125



5.10 problem 1(j)

Internal problem ID [6212]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 1(j).

ODE order: 1.

ODE degree: 1.

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

v — oy = —a

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 74

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

W=

y(z) = (3In(z) + 1)

y(z) = (_(31n (:r:;-l—cl)3 B i\/§(3lngx) +cl)3) .

T

(&) = (_(3111 (x;-l—cl)?* N 2'\/3(3111;35) —}-01)3) N

v/ Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 63

e

kDSolve [(x~3+y[x] ~3)-(x*y[x]~2)*y' [x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) = z~v/3log(z) + 1
y(x) = —v/—1z/3log(x) + ¢
y(z) = (=132 ¥/3log(z) + 1
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5.11 problem 4(a)

Internal problem ID [6213]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

, sty+4

=0
r—y—=6

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 31

‘ dsolve(diff (y(x) ,x)=(x+y(x)+4)/(x-y(x)-6),y(x), singsol=all) ‘

y(z) = —5 — tan (RootOf (2_Z+ In (;2) +2In(z—1)+ 2(;1)) (z—1)

cos (__

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 58

‘ DSolvely' [x]==(x+y[x]+4)/(x-y[x]-6),y[x],x,IncludeSingularSolutions -> Truel

Solve [2 arctan (M>

ylx) —x+6
log z? + y(z)? + 10y(z) — 2z + 26
2(x —1)?

) +2log(z — 1) + ¢1 = 0,y(=)
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5.12 problem 4(b)

Internal problem ID [6214]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

,_x+y+4_0
r+y—=6

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

‘dsolve(diff(y(x),x)=(x+y(x)+4)/(x+y(x)-6),y(x), singsol=all)

_2 1
y(z) = —x — 5 LambertW (—ﬂ> +1

v/ Solution by Mathematica
Time used: 4.043 (sec). Leaf size: 35

e N

LDSolve [y' [x]==(x+y[x]+4)/(x+y[x]-6) ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) —» —bW (—6_2?1_1“1) —z+1

ylz) > 1—=x
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5.13 problem 4(c)

Internal problem ID [6215]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

“2y+(-14+y)y =2z

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

-

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

~—

y(z) = — tan (RootOf (_2_z+ In (%) +2In(z—1) + 2cl)> (@—1)+2

cos (__

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 60

Vs N

LDSolve [(2xx-2xy [x])+(y[x]-1)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

Solve [2 arctan <%)
e (M - Qxy(;3w+—yff3 e 1) +2log(z 1) + 1 = o,yw}
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5.14 problem 4(d)

Internal problem ID [6216]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 4(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

y_yte-1
T+dy+2

v/ Solution by Maple
Time used: 1.719 (sec). Leaf size: 65

‘ dsolve(diff (y(x) ,x)=(x+y(x)-1)/(x+4*xy(x)+2) ,y(x), singsol=all) ‘

(x—2) (RootOf (_Z°+2(z— N, ZH— (x—2)* 01)4 - 1)

y(z) = -1+ 4

2RootOf (_Z"° + 2 (z — Ne, 72— (z—2)* )

v/ Solution by Mathematica
Time used: 60.343 (sec). Leaf size: 8141

‘ DSolve[y' [x]==(x+y[x]-1)/(x+4*y[x]+2),y[x],x,IncludeSingularSolutions -> Truej]

Too large to display
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5.15 problem 4(e)

Internal problem ID [6217]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 4(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3y—4y'(l+2z)=—-2z+1

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

-

Ldsolve ((2#x+3*y (x) -1) -4* (x+1) *diff (y(x) ,x)=0,y(x), singsol=all) J

3
4

y(z)=(z+ 14+ 2+ 3
v/ Solution by Mathematica

Time used: 0.065 (sec). Leaf size: 20

-

.
DSolve [ (2*x+3*y[x]-1)-4* (x+1)*y' [x]==0,y[x],x,IncludeSingularSolutions -> Tru#]

N\

y(x) = 2c+ ¢ (z+ 1) +3
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5.16 problem 5(a)

Internal problem ID [6218]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 5(a).

ODE order: 1.

ODE degree: 1.

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

2yx?

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

‘dsolve(diff(y(x),x)=(1-x*y(x)“2)/(2*x“2*y(x)),y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 40

( N
LDSolve [y' [x]==(1-x*xy[x]~2)/(2*x~2xy[x]) ,y[x],x,IncludeSingularSolutions -> Trj.le]

FERNE £

y(z) — \/log\(;;) +c
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5.17 problem 5(b)

Internal problem ID [6219]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 5(b).

ODE order: 1.

ODE degree: 1.

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

;24 3zy? _0
4yx?
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47
Ldsolve (diff (y(x),x)=(2+3*x*y(x) ~2) / (4*%x~2*y(x)),y(x), singsol=all) J

) _ﬁ\/x <5x%c1 - 2)

y(z) E
NN 5x%cl -2
y(z) = \/ <5x )
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v/ Solution by Mathematica
Time used: 3.667 (sec). Leaf size: 51

kDSolve [y' [x]==(2+3*x*y[x]~2)/ (4*x~2*y[x]) ,y[x] ,x,IncludeSingularSolutions -> jl‘rue]
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5.18 problem 5(c)

Internal problem ID [6220]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 5(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘, ‘cl

/ y—xy2

Y T+ ya?

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 22

Ldsolve (diff (y(x),x)=(y(x)-x*y(x)"2)/ (x+x"2*y(x)),y(x), singsol=all) J

— LambertW (zze_zcl ) —2c1

y(z) =ze
v Solution by Mathematica
Time used: 60.444 (sec). Leaf size: 31

e

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

W(e%(—z—g \3/?2c1)x2>

T

y(z) =
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5.19 problem 7(a)

Internal problem ID [6221]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 7(a).

ODE order: 1.

ODE degree: 1.

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

y' — sin <Q) + cos (E) =0
T T

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

-

Ldsolve (diff (y(x) ,x)=sin(y(x)/x)-cos(y(x)/x),y(x), singsol=all)

~—

y(z) = RootOf (/_Z ey G ios a0 +_ad_a +1In(z) + cl) x

v Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 36

-

LDSolve [y' [x]==Sin[y[x]/x]-Cos[y[x]/x],y[x],x,IncludeSingularSolutions -> Truej]

= 1
Solve [/1 cos(K1) + K = sin(K[l])dK[l] = —log(z) + c1,y(x)
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5.20 problem 7(b)

Internal problem ID [6222]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 7(b).

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

-

Ldsolve (exp(x/y(x))-y(x) /x*diff (y(x),x)=0,y(x), singsol=all)

y(z) = RootOf (— (/_Z T—T—elad_a> +1In (z) + C1> x

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 41

-/

‘ DSolve [Exp[x/y [x]]-y[x]/x*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

Solve [/1 %dl{m = —log(z) + c1,y(x)
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5.21 problem 7(c)

Internal problem ID [6223]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 7(c).

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

-

Ldsolve (diff (y(x) ,x)=(x"2-xxy(x))/(y(x) "2*cos(x/y(x))),y(x), singsol=all) J

_Z __d?cos (La>
y(x) = RootOf / — d a+In(z)+c |z

v/ Solution by Mathematica
Time used: 1.114 (sec). Leaf size: 49

e hY

DSolvel[y' [x]==(x"2-x*y[x])/(y[x]~2*Cos[x/y[x]]),y[x],x, IncludeSingularSolutio#s -> True]

N J

et cos <ﬁ> K[1)?

Solve /1 cos (L) K[+ K[1] -1

dK[1] = —log(z) + c1,y(z)
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5.22 problem 7(d)

Internal problem ID [6224]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.7. Homogeneous Equations.
Page 28

Problem number: 7(d).

ODE order: 1.

ODE degree: 1.

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

y/ _ ytan (%) — O
Z

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

-

Ldsolve (diff (y(x) ,x)=y(x)/x*tan(y(x)/x),y(x), singsol=all) J

y(z) = RootOf (ln () +c1— (/_Z e +1tan (_a))d_a)) x

v Solution by Mathematica
Time used: 1.796 (sec). Leaf size: 33

e

kDSolve [y' [x]==y[x]/x*Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(=)

. KGan(q) = ) K1 = logl@) e y(@)

Solve [ / 1
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6 Chapter 1. What is a differential equation.

Section

6.1 problem 1(a)
6.2 problem 1(b)
6.3 problem 1(c)
6.4 problem 1(d)
6.5 problem 1(e)
6.6 problem 1(f)
6.7 problem 1(g)
6.8 problem 1(h)
6.9 problem 1(i)

(

(

1.8. Integrating Factors. Page 32
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6.1 problem 1(a)

Internal problem ID [6225]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

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

(32> — )y’ —2yz =0
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 402

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

W=

(12\/3 2\/2T37% — 4, — 10832 + 8)

y(z) = 6o

2 1
+ -+ —

173

3¢, (12\/?3 2\/27372 —de; — 108322 + 8) 2oooa
1
(12\/3 2\/2T37% — 4, — 108322 + 8) ’

y(r) = — 120,

1 1
— 1+_

3¢, (12\/§x\/27c%x2 —dc; — 108322 + 8) 3 da

1
3
(12\/5.’151 /276%.’152—4 c1—1080%x2+8> )
6¢c1 - Zli
3c1 (12\/3 z4/27c3x2—4 1 —108c§x2+8)

iv/3

2
1
(12\/3 2\/27372 —de; — 108322 + 8) ’
y(z) = - 126,
1 1

— 1+_

I3
3¢, (12\/§x\ /2732 — de, — 108222 + 8) Poooa

1
3
(12\/§ T /27c§x2—4c1—108c§x2+8) )
6c1 - 315
3c1 (12\/5 z4/27c3x2—4 c1—108c§z2+8)

/3

+
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v/ Solution by Mathematica

Time used: 60.184 (sec). Leaf size: 458

kDSolve [(3*x~2-y[x] ~2)*y' [x]-2*x*y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

1 6/276011172 + 3v/8le2c1 g4 — 12e4c12 — 2e3c1
3 V2

y(z) —

\3/56201
_|_
f’/ 27ec1z2 + 3v/8le2e1zt — 12efe1g2 — 2e3t

C1

— €

i(vV3+1) f‘/ 27ec172 + 3v/8le2c1zt — 12ete12 — 2e3
6v2
i(V3—1i) e et

y(z) —

322/3 {‘/ 27ec1z2 + 3v/81le2cizd — 12¢te172 — 2e3a

i(v3—1) {‘/ 27ec1 22 4 3v/81le2c1zt — 12etc172 — 2e3
6v/2
i(\/g + Z) 6261 ecl

y(z) = —

_|_

3 22/3 {’/ 27ec122 + 3v/8le2rgt — 12ete142 — 2e3
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6.2 problem 1(b)

Internal problem ID [6226]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x),G(x)]‘], [_Abel

yz+ (2 —yz)y =1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

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

y(z) =z — /22 — 2In(2) + 2¢,
y(z) =2+ /22 — 2In(z) + 2¢,

v/ Solution by Mathematica
Time used: 0.393 (sec). Leaf size: 68

N

DSolve [ (x*y[x]-1)+(x"2-x*y[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

N\ J

y(z) >z + —%\/—x (x?2 — 2log(x) + 1)

yz) > Ttz (-%)3/2 /=2 (@ = 2Tog(@) + &)
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6.3 problem 1(c)

Internal problem ID [6227]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

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

Yz +y+3y'ys’ =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 129

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

\/—63301 (—x +/12¢2 + z2>

y(z) = — 6z
\/—chl (—z ++/12¢2 + :c2>
y(z) = 62
V6 \/xcl (a: ++/12¢2 + x2>
y(z) = — 6z
V6 [ zc; (x ++/12¢2 + x2>
y(z) =

6xc;
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v/ Solution by Mathematica
Time used: 9.711 (sec). Leaf size: 166

kDSolve [x*xy' [x]+y[x]+3*%x~3*y [x] “4*y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

\/Cl . \/;1;2(3-i;c12z2)
z) = — -
y(x) 7

\/ v x? (3+cl z2?)

y(z) = 7
y(IE) - — \/g

\/\/w2(3—2012w2) +e
y(z) = -
V3
y(z) =0
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6.4 problem 1(d)

Internal problem ID [6228]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]¢]]

(e"cot (y) +2ycsc(y))y = —€”

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

-

Ldsolve(exp(x)+(exp(x)*cot(y(x))+2*y(x)*csc(y(x)))*diff(y(x),x)=0,y(x), singsé}=a11)

e”sin (y(z)) + y(z)* + ¢ =0
v/ Solution by Mathematica
Time used: 0.322 (sec). Leaf size: 18

LDSolve [Exp [x]+(Exp [x] *Cot [y [x]]+2*y [x] *Csc [y [x]]1) *y' [x]==0,y[x],x, IncludeSing#larSolutions -

Solve[y(z)? + €”sin(y(z)) = a1, y(z)]
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6.5 problem 1(e)

Internal problem ID [6229]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+2)sin(y) +zcos(y)y =0

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

-

Ldsolve ((x+2) *sin(y(x) ) +x*cos(y(x) ) *diff (y(x),x)=0,y(x), singsol=all)

~—

(x) = arcsin e
v\ = c122
v/ Solution by Mathematica

Time used: 51.335 (sec). Leaf size: 23

LDSolve [(x+2)*Sin [y [x]]+x*Cos [y [x]]*y' [x]==0,y[x],x,IncludeSingularSolutions -f True]

—x+c1
y(x) — arcsin <e p )

y(z) =0
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6.6 problem 1(f)

Internal problem ID [6230]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

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

y_|_ ($—2y3$2)y/=0
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v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 432

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

=

3
((12\/— 2701 —4z2 10801) 61132) o
y(z) = 5 +
G 2763 —4a?
12¢/3 /=95 — 108¢; | ¢

((12\/— 2761—4z 10801) c%$2) .

1
3

ol

y(z) = - 12cx 73— 1a2
((12\/_ cl_ e 10801) c%x2)

1
3
<<12f 27C1 — —108c1>c§z2>
: 2
Z\/g 6ciz - - %
((mf 27“1 o —108c1>c%a;2>

=

W=

((12\/— 2701 —4z2 10801) 011'2> .

xr) =
y( ) 1261.’13 27¢3 —4x2 8
((12f R 10801) c x2)
27¢3 —422 ?15
<<12\/§ 161—108c1>c%w2>
’L\/?) 6c1x o - %
<<1zf 27°1 —do? 108c1>c§x2>

=
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v/ Solution by Mathematica
Time used: 28.221 (sec). Leaf size: 327

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

. 2v/3c13? + V2(—92? + /81zT — 12¢,%2F) 2/
62/3m{’/ —972 + /8l — 12¢,325
R iV3(V3+1) (—1822 + 2¢/81a" — 12¢,37°) 2/3 — 2v/2v/3 (/3 + 3i) c12?
1204/ —922 + /8124 — 126,72
V3(—1—iv/3) (—1822 + 2¢/81a% — 12¢,%2°) 2/3 — 2v/2v/3 (/3 — 3i) c122
1204/ —922 + /812 — 126,72
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6.7 problem 1(g)

Internal problem ID [6231]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(g).

ODE order: 1.

ODE degree: 1.

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

3y? + 2zyy = —=x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

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

B z (—z* + 4cy)
y(x) - 2562

_ Vz (=2t +4c)
y(fL’) - 21}2

v/ Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 55

‘ DSolve [ (x+3*y [x] ~2)+(2*x*y [x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

V—z*+4c
223/2
V—zt+4c¢;

213/2

y(z) = —

y(z) =
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6.8 problem 1(h)

Internal problem ID [6232]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]¢]]

y+(2z—ey)y =0

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

-

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

~—

o (y(a:)2 —2y(z) + 2) V@ 4 ¢ _

y (z)?

v/ Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 32

LDSolve [y [x]+(2*x-y [x] *Exp [y [x]]) *y"' [x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

SO (o) —2y(@)+2) | o
V@) Ty Y@

Solve |z =
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6.9 problem 1(i)

Internal problem ID [6233]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

yIn(y) —2yz +y'(z +y) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

-

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

€1
z =4
x LambertW (%) —3:2+cl

y(z) =e :

v/ Solution by Mathematica
Time used: 1.073 (sec). Leaf size: 22

DSolve [(y [x]*Log [y [x]]-2*x*y [x])+(x+y [x])*y' [x]==0,y[x],x, IncludeSingularSolu*:ions -> True]

z+%1
y(x) — xW(e . )

N\
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6.10 problem 1(j)

Internal problem ID [6234]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(j).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class B‘]]

v +yz+ (2 +yr+1)y = -1

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

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

—z2 4 LambertW (—290 e””zcle_1>

y(z) = .

v/ Solution by Mathematica
Time used: 6.606 (sec). Leaf size: 56

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

y(x) > —x + .
y(x) = —x
J() > W(—e”” - x) .
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6.11 problem 1(k)

Internal problem ID [6235]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 1(k).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 113

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

y(z) = — 5 - 5
22 i 22 3
<e 701—x2+2> z\/§(e 7c1—x2+2>
y(z) = — 5 + 5
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v/ Solution by Mathematica
Time used: 10.689 (sec). Leaf size: 95

kDSolve [(x~3+x*y[x] ~3)+(3*y[x] ~2) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

2

y(z) — i‘/—ﬁ +cie 7 +2

y(z) = —\3/—1</—$2 Feoe T +2

y(z) = (=13 i/—mQ + cle_% +2
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6.12 problem 4

Internal problem ID [6236]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.8. Integrating Factors. Page
32

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.89 (sec). Leaf size: 216

‘ dsolve(diff (y(x) ,x)=2*y(x) /x+x"3/y(x)+x*tan(y(x)/x"2),y(x), singsol=all) ‘

y(z) =
22 (c; cos (RootOf (2_Z*cos (2_2) +4eysin(_2)z_Z—c2_Z° + cicos(2_2Z) + 2 — 22%)) — )

c1 sin (RootOf (¢2_Z%cos (2_2) + 4cisin(_2)z_Z— 2 + c2 cos (2_2) + ¢ — 232))

y(z)
_ a?(c1 cos (RootOf (¢f_Z° cos (2_2) + 4eysin(_Z)a_Z—¢_Z° + & cos (2_2) + &} — 24?)) + x)
B ¢ sin (RootOf (2_Z* cos (2_2) + 4eisin(_2)x_Z— E_Z* + c}cos (2_2) + ¢} — 222))

v/ Solution by Mathematica

Time used: 1.103 (sec). Leaf size: 36

DSolve[y' [x]==2*y[x]/x+x"3/y [x]+x*Tan[y[x]/x"2],y[x],x, IncludeSingularSolutio#s -> Truel

N J

Solve3loga) ~ log (y(a)sin (15 ) +a2cos (13)) ) = e1, o)
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7 Chapter 1. What is a differential equation.

Section

7.1 problem 1(a)
7.2 problem 1(b)
7.3 problem 1(c)
7.4 problem 1(d)
7.5 problem 1(e)
7.6 problem 1(f)
7.7 problem 1(g)
7.8 problem 2(a)
7.9 problem 2(b)
7.10 problem 2(c)
7.11 problem 3(a)
7.12 problem 3(b)

1.9. Reduction of Order. Page 38
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7.1 problem 1(a)

Internal problem ID [6237]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

v +y" =0

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

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

y() =0
y(x) = V2c12 + 2¢o
y(x) = —v2c12 + 2¢o

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 20

-

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

y() = c2V2x — ¢
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7.2 problem 1(b)

Internal problem ID [6238]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

zyy' —y —y° =0

X Solution by Maple

e B

Ldsolve (xxy (x)*diff (y(x) ,x$2)=diff (y(x) ,x)+(diff (y(x),x))"3,y(x), singsol=a11)J

No solution found
v Solution by Mathematica
Time used: 1.417 (sec). Leaf size: 103

s

LDSolve [x*xy'' [x]==y' [x]+(y' [x])~3,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) = cp —ie~/—1 + e2ag?
y(z) = ie”V—1 + 2122 4 ¢,
y(z) = ¢y — iVa?
y(z) = iVz2 + ¢,
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7.3 problem 1(c)

Internal problem ID [6239]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y//_kzyzo

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

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

y(x) = c1e7%% 4 cpe®

v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 23

‘ DSolvely'' [x]-k~2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = c1e™ + cre*®

162



7.4 problem 1(d)

Internal problem ID [6240]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

r2y// _ 2y’x _ y/2 =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 26

Ldsolve (x72+diff (y(x) ,x$2)=2*x*diff (y(x) ,x)+(diff (y(x),x))"2,y(x), singsol=a11})

$2

y(r) = 5 T ar— Aln(z—c)+e

v Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 41

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

2 2

z 3c
y(z) — Ty T ar- c1’log(z — c1) + Tl +c
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7.5 problem 1(e)

Internal problem ID [6241]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

2
2yyll _ y/ — 1

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 22

Ldsolve (2xy (x) *diff (y(x) ,x$2)=1+(diff (y(x) ,x))"2,y(x), singsol=all) J
2 2
402

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 34

‘ DSolve [2*y [x]*y'' [x]==1+(y' [x])~2,y[x],x,IncludeSingularSolutions -> Truel J

14 ¢?) 22
y(x) — —( 401 ) + 1T+ ¢
2

y(z) — Indeterminate
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7.6 problem 1(f)

Internal problem ID [6242]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

2
yy' -y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 14

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

v Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 14

r

LDSolve [y[xl*y''[x]1-(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> True]

| —

y(z) = coe™”
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7.7 problem 1(g)

Internal problem ID [6243]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

zy" +vy =4z

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

-

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

N\

y(x) =2 +cIn(z) + ¢

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 16

LDSolve [x*xy'' [x]+y' [x]==4%x,y[x],x,IncludeSingularSolutions -> True]

y(z) = 2° + c1 log() + 2
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7.8 problem 2(a)

Internal problem ID [6244]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

(®+2¢)y" + 2/ =0

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

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 15

Ldsolve([(x"2+2*diff(y(x),x))*diff(y(x),x$2)+2*x*diff(y(x),x)=0,y(0) =1, D(y)J(O) =0],y(x),

v/ Solution by Mathematica

Time used: 0.252 (sec). Leaf size: 32

DSolve [{(x"2+2+y' [x])#y' ' [x]+2#x+y' [x]==0,{y[0]==1,y"' [0]==0}},y[x],x, IncludeSingularSolutior

y(z) — Indeterminate

3
,ComplexInﬁnity) — % +1

> ot

Y

NI

Y

N+

y(xz) — 0 Hypergeometric2F1 (—
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7.9 problem 2(b)

Internal problem ID [6245]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

2
y' — vy -y =0

With initial conditions

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 16

-

dsolve([y(x)*diff (y(x),x$2)=y(x) "2xdiff (y(x),x)+(diff(y(x),x))"2,y(0) = —1/2,\ D(y) (0) = 1],y

N

v Solution by Mathematica
Time used: 1.982 (sec). Leaf size: 20

[DSolve H{yxI*y'' [x]1==y[x]~2xy' [x]+(y' [x])~2,{y[0]==-1/2,y' [0]1==1}},y([x],x, Inc}[udeSingularSol

3
y(x) - 2 _ 863:1;/2

168



7.10 problem 2(c)

Internal problem ID [6246]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

y/l _ y/ey — O

With initial conditions

[y(0) = 0,%'(0) = 2]

v/ Solution by Maple
Time used: 0.516 (sec). Leaf size: 21

‘ dsolve([diff (y(x),x$2)=diff (y(x),x)*exp(y(x)),y(0) = 0, D(y)(0) = 2],y(x), si#gsol=a11)

y(z) =z +1n (—em L 2)

X Solution by Mathematica

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

‘ DSolve[{y'' [x]==y' [x]*Exp[y[x]],{y[0]==0,y' [0]==2}},y([x],x, IncludeSingularSol#.ltions -> True]

{
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7.11 problem 3(a)

Internal problem ID [6247]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

y// _y/2 -1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

Ldsolve (diff (y(x),x$2)=1+(diff (y(x),x))"2,y(x), singsol=all) J

R

m@=—m(

v/ Solution by Mathematica

Time used: 1.938 (sec). Leaf size: 16

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

y(x) = ¢ — log(cos(z + ¢1))
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7.12 problem 3(b)

Internal problem ID [6248]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Section 1.9. Reduction of Order. Page
38

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

y//+y/2 -1

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 18

Ldsolve (diff (y(x),x$2)+(diff(y(x),x))"2=1,y(x), singsol=all) J

—2z

o) ()

v Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 46

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

y(z) — —log (¢*) + log (e** + ) + ¢
y(z) — —log (¢”) + log (6**) + ca
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8 Chapter 1. What is a differential equation.
Problems for Review and Discovery. Page 53

8.1 problem 1(a) . . . . . . ...
8.2 problem 1(b) . . . .. .. ..
83 problem 1(c) . . . .. . ...
84 problem 1(d) . . . ... ... ...
8.5 problem 1(€) . . . . . . ...
8.6 problem 1(f). . . . . . . ...
8.7 problem 1(g) . . . . . . ..
88 problem 1(h) . . . ... . ... ..
8.9 problem 2(a) . . . .. ...
8.10 problem 2(b) . . . . . ...
8.11 problem 2(c) . . . . . . ...
8.12 problem 2(d) . . . . . . ...
8.13 problem 2(€) . . . . . ...
814 problem 2(f) . . . . . . ...
8.15 problem 2(g) . . . . . . ..
8.16 problem 2(h) . . . . . . ...
8.17 problem 4(a) . . . . . ..
8.18 problem 4(b) . . . . . ...
8.19 problem 4(c) . . . . . ...
8.20 problem 4(d) . . . . . . ...
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8.1 problem 1(a)

Internal problem ID [6249]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+yz=z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve (xxdiff (y(x) ,x)+y(x)=x,y(x), singsol=all) J
_r,a
v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17
LDSolve [x*y' [x]+y[x]==x,y[x],x,IncludeSingularSolutions -> Truel J
x C1
% i J—
y(z) = 5+
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8.2 problem 1(b)

Internal problem ID [6250]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2’y +y =z’
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve (x"2xdiff (y(x) ,x)+y(x)=x"2,y(x), singsol=all) J

1
y(z) =z — Ei; (—) er + e%cl
x

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 27

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

1
y(z) — e+ ExplntegralEi (—5) +z+cres
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8.3 problem 1(c)

Internal problem ID [6251]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2’y —y=0

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

( hY

dsolve(x~2*diff (y(x),x)=y(x),y(x), singsol=all)

8=

y(z) = cre”
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 20

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

y(x) — cre /"

y(z) >0
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8.4 problem 1(d)

Internal problem ID [6252]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'sec (z) —sec(y) =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

-

Ldsolve(sec(x)*diff(y(x),x)=sec(y(x)),y(x), singsol=all)

~—

y(x) = arcsin (sin (z) + ¢;)
v Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 11

s

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

~—

y(x) — arcsin(sin(z) + ¢1)
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8.5 problem 1(e)

Internal problem ID [6253]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

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

)T Ay
_y2 + xr2
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34
Ldsolve (@iff (y(x),x)=(x"2+y(x)"2)/ (x"2-y(x)~2),y(x), singsol=all) J
_Z _a2 -1
y(z) = RootOf (/ 7 - p— 1d_a+ In (z) + cl) x

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 67

‘ DSolve[y' [x]==(x"2+y[x]"2)/(x"2-y[x]"2),y[x],x,IncludeSingularSolutions -> Tr#e]

Solve | RootSum | #13 + #12 — #1

#11og (@ _ #1> ~log (M _ #1)

+1&, o

&| = —log(z) +c1,y()

177



8.6 problem 1(f)

Internal problem ID [6254]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

,_m+2y:0

y 2r —y

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

‘dsolve(diff(y(x),x)=(x+2*y(x))/(2*x-y(x)),y(x), singsol=all)

y(z) = tan (RootOf (—4_Z+ In (@) +2In(z) + 2cl>) z

X Solution by Mathematica

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

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

Not solved
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8.7 problem 1(g)

Internal problem ID [6255]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.

Page 53

Problem number: 1(g).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

uz + 2%y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

-

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

v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 16

-

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

| —

y(z) %
y(z) =0
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8.8 problem 1(h)

Internal problem ID [6256]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

— sin (z) sin (y) + cos (z) cos (y) y' = 0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 11

-

Ldsolve(—sin(x)*sin(y(x))+cos(x)*cos(y(x))*diff(y(x),x)=0,y(x), singsol=all) J

y(z) :arcsin( “ )

cos ()
v/ Solution by Mathematica
Time used: 3.473 (sec). Leaf size: 19

LDSolve [-Sin[x]*#Sin[y[x]]+Cos[x]*Cos [y [x]1*y' [x]==0,y[x],x, IncludeSingularSoluJL.ions -> True]

y(z) — arcsin <%cl Sec(a:))

y(z) =0
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8.9 problem 2(a)

Internal problem ID [6257]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr—y=2zx

With initial conditions

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

e hY

dsolve ([x*diff (y(x),x)-y(x)=2*x,y(1) = 0],y(x), singsol=all)

N J

y(z) =2In(z)z
v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 10

LDSolve [{x*y' [x]-y[x]==2*x,{y[1]1==0}},y[x],x,IncludeSingularSolutions -> True]J

y(z) — 2z log(x)
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8.10 problem 2(b)

Internal problem ID [6258]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zy — 2y = 322

With initial conditions

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 39

‘ dsolve([x~2*diff (y(x) ,x)-2*y(x)=3*x"2,y(1) = 2],y(x), singsol=all)

2
y(m) =3z — e2—% + 63_% Ell (_;) -6 Ell (_2) e_%

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 41

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

2
y(x) = e72/° (—6 ExplntegralEi <5> + 6 ExpIntegralEi(2) + 3¢*/°z — e2>
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8.11 problem 2(c)
Internal problem ID [6259]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 15

dsolve([y(x)~2*diff (y(x),x)=x,y(-1) = 3],y(x), singsol=all)

N J

(1222 + 204)°

y(z) = 5

v/ Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 22

LDSolve [{y[x]~2*y' [x]==x,{y[-1]1==3}},y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — f’/gvs x? + 17
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8.12 problem 2(d)

Internal problem ID [6260)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'esc(z) —cesc(y) =0

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 10

‘ dsolve([csc(x)*diff (y(x),x)=csc(y(x)),y(1/2%Pi) = 1],y(x), singsol=all) ‘

y(x) = arccos (cos (z) + cos (1))

v/ Solution by Mathematica
Time used: 0.398 (sec). Leaf size: 11

-

:
DSolve [{Csc[x]*y' [x]==Csc[y[x]],{y[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x) — arccos(cos(z) + cos(1))
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8.13 problem 2(e)
Internal problem ID [6261]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

, z+y
r—y

=0

With initial conditions

v/ Solution by Maple
Time used: 0.187 (sec). Leaf size: 30

-

Ldsolve( [diff(y(x),x)=(x+y(x))/(x-y(x)),y(1) = 1],y(x), singsol=all) J

y(z) = tan (RootOf (4_Z—21In (sec(_2)*) —4In(z) +2In(2) — 7))z

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 46

-

LDSolve [{y' [x]==(x+y[x])/(x-y[x]),{y[1]==1}},y[x] ,x,IncludeSingularSolutions -} True]

&m%;%<WW+{yﬂmm(%ﬂ>=%m%m_@_m@mm@}

2 T
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8.14 problem 2(f)

Internal problem ID [6262]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(f).

ODE order: 1.

ODE degree: 1.

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

y _ —

x? — 2y>? =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

Ldsolve (@iff (y(x),x)=(x"2+2xy(x) "2) / (x~2-2*y(x)"2) ,y(x), singsol=all) J

= RootOf /_Z 201 d_a+1n(z) +
y=1oo 2_a3+2_a2—_a+1_a vra)e

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 80

‘ DSolve[y' [x]==(x"2+2xy[x]~2) /(x~2-2*y[x]~2) ,y[x] ,x,IncludeSingularSolutions -# True]

Solve | RootSum [ 241 + 2#1% — #1

92412 log (@ - #1> ~log (M _ #1)

+ 1&,
641% + 4#1 — 1

&| = —log(z) +c1,y()
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8.15 problem 2(g)

Internal problem ID [6263]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

27 cos (y) — z°sin (y)y =0

With initial conditions

v/ Solution by Maple
Time used: 0.766 (sec). Leaf size: 11

Ldsolve( [2*x*cos (y(x))-x"2*sin(y(x) ) *diff (y(x),x)=0,y(1) = 1],y(x), singsol=aljl)

xr2

y(z) = arccos (COS (1)>

v/ Solution by Mathematica
Time used: 29.379 (sec). Leaf size: 12

LDSolve [{2*x*Cos [y [x]]1-x"2*Sin [y [x]]*y"' [x]==0,{y[1]==1}},y[x],x,IncludeSingularSolutions -> 1T

y(z) — arccos (cosu))

x2
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8.16 problem 2(h)

Internal problem ID [6264]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 2(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

L
Yy vy
With initial conditions
[y(0) = 2]
X Solution by Maple
Ldsolve( [1/y(x)-x/y(x)~2*diff (y(x),x)=0,y(0) = 2],y(x), singsol=all) J

No solution found
X Solution by Mathematica

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

-

LDSolve [{1/y[x]-x/y[x] ~2*y' [x]==0,{y[0]==2}},y[x] ,x,IncludeSingularSolutions —} True]

{}
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8.17 problem 4(a)

Internal problem ID [6265]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

2
yy' -y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 14

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

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 14

r

LDSolve [y[xl*y''[x]1-(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> True]

| —

y(z) = coe™”
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8.18 problem 4(b)

Internal problem ID [6266]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 4(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

xy” _ y/ + 2y/3 =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 37

r

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

212 — ¢
y(z) = 5 e
212 — ¢
y(z) = — 5 t + o
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v/ Solution by Mathematica
Time used: 0.628 (sec). Leaf size: 96

LDSolve [x*xy'' [x]==y' [x]-2%(y' [x])~3,y[x],x,IncludeSingularSolutions -> True] J

1
y(x) = co — 5\/ 222 4 21
1
y(x) — §v2x2 + e + ¢y

\/ﬁ
y(z) — —WﬂLCz
y(x) — @ +co

V2
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8.19 problem 4(c)

Internal problem ID [6267]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 4(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

yy' +y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 24

e hY

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

N\ J

— eRootOf(—e‘:l Eii (—_Z+c1)+z+c2)

v/ Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 80

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

y(z) — InverseFunction[—e®* ExplntegralEi(log(#1) — ¢1)&] [z + ¢2]
y(z) — InverseFunction[—e~** ExplIntegralEi(log(#1) — —c1)&] [z + ¢2]
y(x) — InverseFunction[—e® ExpIntegralEi(log(#1) — ¢1)&] [z + ¢2]
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8.20 problem 4(d)

Internal problem ID [6268]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 1. What is a differential equation. Problems for Review and Discovery.
Page 53

Problem number: 4(d).

ODE order: 2.

ODE degree: 1.

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

zy’ — 3y =5z

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

e A
dsolve (x*diff (y(x) ,x$2)-3*diff (y(x) ,x)=5*x,y(x), singsol=all)

N\ J

_ (Qaz® - 5)°
y(z) = 16¢, +c

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 24

‘ DSolve[x*y'' [x]-3*y' [x]==5*x,y[x],x,IncludeSingularSolutions -> Truel J
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9 Chapter 2. Second-Order Linear Equations.
Section 2.1. Linear Equations with Constant
Coefficients. Page 62

9.1 problem 1(a) . . . . . . . ...
9.2 problem 1(b) . . . .. . ...
9.3 problem 1(c) . . . . . . ..
9.4 problem 1(d) . . .. .. . ...
9.5 problem 1(e) . . . . . . ...
9.6 problem 1(f). . . . . . . . ...
9.7 problem 1(g) . . . . . . ..
9.8 problem 1(h) . . . .. . . ...
9.9 problem 1() . . . . . . . . L
9.10 problem 1(§) . . . . . . . . .
9.11 problem 1(k) . . . . . . . . . .
9.12 problem 1(1) . . . . . . . ..
9.13 problem 1(m) . . . . . . . ..
9.14 problem 1(n) . . . . . . . ..
9.15 problem 1(0) . . . . . . . ..
9.16 problem 1(p) . . . . . . . .
9.17 problem 1(qQ) . . . . . . ..
9.18 problem 1(r) . . . . . . . .
9.19 problem 2(a) . . . . . ...
9.20 problem 2(b) . . . .. ...
9.21 problem 2(c) . . . . . ...
9.22 problem 2(d) . . . . . . ...
9.23 problem 2(e) . . . . . ...
9.24 problem 2(f) . . . . . . .. L
9.25 problem 5(a) . . . ... ..
9.26 problem 5(b) . . . . ...
9.27 problem 5(C) . . . ...
9.28 problem 5(d) . . . . .. ...
9.29 problem 5(€) . . . . ...
9.30 problem 5(f) . . . . . ...
9.31 problem 5(8) . . . . . ...
9.32 problem 5(h) . . . .. ...
9.33 problem 5(1) . . . . . ...
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9.1 problem 1(a)

Internal problem ID [6269]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y' +y —6y=0

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

-

dsolve(diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(x), singsol=all)

N\

y(z) = c1e™ + ¥y

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 22

LDSolve [y'' [x]+y' [x]-6%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e (2™ + 1)
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9.2 problem 1(b)

Internal problem ID [6270]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y'+2) +y=0

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

-

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

N\

y(x) = e %c; + ez

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

‘ DSolvely'' [x]+2*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e %(cox + ¢1)
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9.3 problem 1(c)

Internal problem ID [6271]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y' +8y=0

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

-

dsolve(diff (y(x) ,x$2)+8*y(x)=0,y(x), singsol=all)

N\

y(x) = ¢p sin (2\/535) + ¢o cos <2\/§x>

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30

-

LDSolve [y'' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — ¢1 cos (2\@3:) + o sin (2\/530)
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9.4 problem 1(d)

Internal problem ID [6272]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

2y" — 4y +4y =0

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

e hY

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

N\ J

y(z) = c1€”sin (x) + c2€” cos (z)
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

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

y(z) = e®(ca cos(x) + ¢; sin(x))
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9.5 problem 1(e)

Internal problem ID [6273]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y' -4y +4y=0

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

-

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

N\

y(z) = e*c; + ce®x

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 18

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

y(x) — e (cox + 1)
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9.6 problem 1(f)

Internal problem ID [6274]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y' — 9y +20y =0

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

-

dsolve(diff (y(x) ,x$2)-9*diff (y(x) ,x)+20*y(x)=0,y(x), singsol=all)

N\

y(z) = 16> + cpe™”

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

LDSolve [y'' [x]-9*y' [x]+20*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(x) — 64“’(0269” +c1)
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9.7 problem 1(g)

Internal problem ID [6275]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

2y" +2y +3y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e hY

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

N\ J

_z . \/5.’1,‘ _z \/S.’IJ
y(x) = cie” 2 sin 5 + coe” 2 cos 5

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 42

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

y(z) — e™/2 <cz cos (@) + ¢ sin (@))
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9.8 problem 1(h)

Internal problem ID [6276]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with

Constant Coefficients. Page 62
Problem number: 1(h).
ODE order: 2.

ODE degree: 1.

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

4" —12¢' + 9y =0

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

-

dsolve (4*diff (y(x),x$2)-12xdiff (y(x),x)+9*y(x)=0,y(x), singsol=all)

N\

3 3
y(z) =cre? + ez

v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 20

-

LDSolve [4xy' ' [x]-12*y' [x]+9%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

J

y(z) = 3% (cx + ¢1)
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9.9 problem 1(i)

Internal problem ID [6277]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(i).

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: 0.016 (sec). Leaf size: 13

-

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

N\

y(z) = ¢y sin (z) + ¢ cos (z)

v/ Solution by Mathematica

Time used: 0.01 (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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9.10 problem 1(j)

Internal problem ID [6278]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(j).

ODE order: 2.

ODE degree: 1.

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

y' — 6y +25y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

dsolve(diff (y(x) ,x$2)-6*diff (y(x) ,x)+25*y(x)=0,y(x), singsol=all)

N\

y(x) = c16*” sin (4) + coe” cos (4z)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 26

LDSolve [y'' [x]-6%y' [x]+256*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) = € (cy cos(4x) + c; sin(4x))
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9.11 problem 1(k)

Internal problem ID [6279]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(k).

ODE order: 2.

ODE degree: 1.

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

4y" + 20y + 25y =0

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

e hY

dsolve (4*diff (y(x),x$2)+20*diff (y(x) ,x)+256*y(x)=0,y(x), singsol=all)

N\ J

5z

y(z) = e s 4 ee i

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 20

-

N
LDSolve [4xy' ' [x]+20*y' [x]+25*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = e %(cyx + c1)
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9.12 problem 1(1)

Internal problem ID [6280)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(1).

ODE order: 2.

ODE degree: 1.

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

y' +2y +3y=0

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

-

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

N\

y(x) = c1e” " sin (\/535) + c2e 7 cos <\/§ z)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 34

-

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

y(x) = e” (cz cos (\@3:) + ¢; sin (\/53:))
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9.13 problem 1(m)

Internal problem ID [6281]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(m).

ODE order: 2.

ODE degree: 1.

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

y//_4y=0

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

-

dsolve(diff (y(x),x$2)=4*y(x),y(x), singsol=all)

N\

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

LDSolve [y'' [x]==4%y[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = e > (c1e™ + ¢2)
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9.14 problem 1(n)

Internal problem ID [6282]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(n).

ODE order: 2.

ODE degree: 1.

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

4 —8y' +Ty=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

e hY

dsolve (4*diff (y(x) ,x$2)-8*diff (y(x),x)+7*y(x)=0,y(x), singsol=all)

N\ J

y(z) = c1e”sin (@) + c2€” cos (@)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 38

LDSolve [4xy' ' [x]-8*y' [x]+7*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = €° <C2 cos <@> + ¢ sin (@))
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9.15 problem 1(o)

Internal problem ID [6283]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(o).

ODE order: 2.

ODE degree: 1.

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

2" +y —y=0

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

-

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

N\

y(z) = cie? + coe”®

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

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

y(xz) > e (0163"’/2 + )
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9.16 problem 1(p)

Internal problem ID [6284]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(p).

ODE order: 2.

ODE degree: 1.

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

yl/+4yl+5y:0

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

-

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)+5*y(x)=0,y(x), singsol=all)

N\

2 2

y(z) = c1e™* sin (z) + coe™* cos (x)
v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 22

LDSolve [y'' [x]+4*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e **(cy cos(x) + ¢ sin(z))
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9.17 problem 1(q)

Internal problem ID [6285]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(q).

ODE order: 2.

ODE degree: 1.

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

yl/+4yl+5y:0

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

-

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)+5*y(x)=0,y(x), singsol=all)

N\

2 2

y(z) = c1e™* sin (z) + coe™* cos (x)
v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 22

LDSolve [y'' [x]+4*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e **(cy cos(x) + ¢ sin(z))
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9.18 problem 1(r)

Internal problem ID [6286]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 1(r).

ODE order: 2.

ODE degree: 1.

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

y' +4y -5y =0

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

-

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)-5*y(x)=0,y(x), singsol=all)

N\

y(x) = c1e7°" + e%cy
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

LDSolve [y'' [x]+4*y' [x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — c1e™% + cpe”
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9.19 problem 2(a)

Internal problem ID [6287]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

y' =5y +6y=0

With initial conditions
[y(1) =€, y'(1) = 3¢€7

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 11

‘dsolve([diff(y(x),x$2)—5*diff(y(x),x)+6*y(x)=0,y(1) = exp(2), D(y) (1) = 3*expk2)] ,y(x), sing

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 12

LDSolve [{y' ' [x]-5%y' [x]+6%y[x]==0,{y[1]==Exp[2],y' [1]==3%Exp[2]}},y[x],x, IncluﬂdeSingularSolut
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9.20 problem 2(b)

Internal problem ID [6288]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

y" —6y +5y=0

With initial conditions

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

‘ dsolve([diff (y(x),x$2)-6xdiff (y(x),x)+5xy(x)=0,y(0) = 3, D(y)(0) = 11],y(x), #ingsol=all)

y(z) =2 +e”
v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

LDSolve [{y'' [x]-b*y' [x]+6*y[x]==0,{y[0]==3,y' [0]==11}},y[x],x, IncludeSingularSﬁ;alutions -> Tru

y(x) — e**(5e” — 2)
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9.21 problem 2(c)

Internal problem ID [6289]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

y'—6y +9y=0

With initial conditions
[y(0) = 0,4'(0) = 5]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

‘ dsolve([diff (y(x),x$2)-6xdiff (y(x),x)+9*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), s#ngsol=a11)

y(z) = 5z
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 13

LDSolve [{y'' [x]-6*y' [x]+9*y[x]==0,{y[0]==0,y' [0]==5}},y[x],x, IncludeSingularSojlutions -> True

y(x) — 5e*x
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9.22 problem 2(d)

Internal problem ID [6290]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

yl/+4yl+5y:0

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

‘ dsolve([diff (y(x),x$2)+4*diff (y(x),x)+5xy(x)=0,y(0) = 1, D(y)(0) = 0],y(x), s#ngsol=a11)

y(x) = e **(2sin (z) + cos (z))
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 18

e

kDSolve [{y'' [x]+4*y' [x]+b*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSojLutions -> True

y(z) = e **(2sin(z) + cos(x))
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9.23 problem 2(e)

Internal problem ID [6291]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 2(e).

ODE order: 2.

ODE degree: 1.

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

y' +4y +2y=0

With initial conditions

[y(O) = 1,4/(0)=2+3v2

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 24

e

Ldsolve([diff (y(x) ,x$2) +4*diff (y(x) ,x)+2*y(x)=0,y(0) = -1, D(y) (0) = 2+3*2"(1/§2)] ,y(x), sings

y(l’) _ e(—2+\/§)w —9%e (2-}-\/5):1:

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 30

‘ DSolve [{y'' [x]+4*y' [x]+2*y[x]==0,{y[0]==-1,y' [0]==2+3*Sqrt[2]}},y[x],x, Includ#SingularSoluti

y(z) — e ((21v2)2) (em-’” - 2>
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9.24 problem 2(f)

Internal problem ID [6292]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 2(f).

ODE order: 2.

ODE degree: 1.

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

Yy +8y -9 =0

With initial conditions
[y(1) = 2,94/(1) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 19

‘ dsolve([diff (y(x),x$2)+8*diff (y(x),x)-9*y(x)=0,y(1) = 2, D(y) (1) = 0],y(x), s#ngsol=a11)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 26

LDSolve [{y'' [x]+8*y' [x]-9*y[x]==0,{y[1]==2,y' [1]==0}},y[x],x, IncludeSingularSoJLutions -> True

1 g4, 97!
_> —_ P
y(x) €t

218



9.25 problem 5(a)

Internal problem ID [6293]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(a).

ODE order: 2.

ODE degree: 1.

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

2y +3yz+ 10y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

Ldsolve (x72+diff (y(x) ,x$2) +3*x*xdiff (y(x) ,x)+10*y(x)=0,y(x), singsol=all) J

¢y sin (31n (x)) 4 Cacos (31n(z))

y(z) = - .

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 26

LDSolve [x~2xy' ' [x]+3*x*y' [x]+10*y [x]==0,y[x],x,IncludeSingularSolutions -> True]

c2 cos(3log(z)) + 1 sin(3log(z))

y(z) —
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9.26 problem 5(b)

Internal problem ID [6294]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(b).

ODE order: 2.

ODE degree: 1.

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

22%y" 4+ 10y'z + 8y =0

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

Ldsolve(2*x“2*diff (y(x) ,x$2) +10*x*diff (y(x) ,x) +8*y(x)=0,y(x), singsol=all) J

1 cln(x)

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

‘ DSolve [2*x~2xy' ' [x]+10*x*y' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> Tjr:ue]

2¢,1
N Co Og(f) +a
x

y(z)
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9.27 problem 5(c)

Internal problem ID [6295]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(c).

ODE order: 2.

ODE degree: 1.

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

w2y + 2%z — 12y =0

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

Ldsolve (x"2*diff (y(x) ,x$2) +2*x*diff (y(x) ,x)-12*%y(x)=0,y(x), singsol=all) J

c
y(x) = ez + x—i

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 18

‘ DSolve [x~2xy' ' [x]+2*x*y' [x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> Tru#]
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9.28 problem 5(d)

Internal problem ID [6296]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(d).

ODE order: 2.

ODE degree: 1.

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

4z%y" — 3y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

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

y(z) = zic + 2

N
v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 20

Lnsolve [4xx~2xy' ' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J
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9.29 problem 5(e)
Internal problem ID [6297]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(e).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y —3yz+4y =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 17

( hY

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

y(z) = c12* + o2’ In (2)
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 18

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

y(z) = z*(2czlog(z) + 1)
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9.30 problem 5(f)
Internal problem ID [6298]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(f).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y + 2z — 6y =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 15

( hY

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

c
y(z) = a:_;’ + co7?

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

( N
LDSolve [x~2xy' ' [x]+2*x*y' [x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]
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9.31 problem 5(g)

Internal problem ID [6299]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(g).

ODE order: 2.

ODE degree: 1.

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

z2yll + 2yI:L_ + 3y — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

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

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 42

-

N
LDSolve [x~2*y' ' [x]+2*x*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True)j]

¢z cos (3v/111og(z)) + c1 sin (3v/111og(z))

y(z) = 7z
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9.32 problem 5(h)
Internal problem ID [6300]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(h).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

zZy// +ylx _ 2y — O

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 21

( hY

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

y(z) = c1z¥? + cpz V2
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 28

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

y(@) = cz V2 + eV
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9.33 problem 5(i)
Internal problem ID [6301]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.1. Linear Equations with
Constant Coefficients. Page 62

Problem number: 5(i).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y +1y'x — 16y =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 15

( hY

dsolve(x~2*diff (y(x),x$2)+x*diff (y(x),x)-16*y(x)=0,y(x), singsol=all)

c
y(z) = x—i + cox?

v Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 18

e B

LDSolve [x~2xy' ' [x]+x*y' [x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]J
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10 Chapter 2. Second-Order Linear Equations.
Section 2.2. THE METHOD OF
UNDETERMINED COEFFICIENTS. Page 67

10.1 problem 1(a) . . . . . . . .. ..
10.2 problem 1(b) . . . . . . . .. 230
10.3 problem 1(C) . . . . . . .. 231
104 problem 1(d) . . . . . . . . .. 2321
10.5 problem 1(€) . . . . . . . . 233l
10.6 problem 1(f) . . . . . . . . . L 234
10.7 problem 1(g) . . . . . . . . 235
10.8 problem 1(h) . . . . . . . .. .
109 problem 1(i) . . . . . . . . .. 237
10.10problem 1(§) . . . . .« o .o 238
10.11problem 1(k) . . . . . . . .. . 239
10.12problem 3(a) . . . . ... 240
10.13problem 3(b) . . . . . .. 247]
10.14problem 4(a) . . . . . ... 2421
10.15problem 4(b) . . . . . ... 243]
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10.1 problem 1(a)
Internal problem ID [6302]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

Y +3y — 10y = 6"

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

( hY

dsolve(diff (y(x) ,x$2)+3*diff (y(x) ,x)-10*y(x)=6*exp(4*x),y(x), singsol=all)

e4x
y(x) = e *cy +e*c; + Y
v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 31

LDSolve [y'' [x]+3*y' [x]-10*y [x]==6%Exp[4*x],y[x],x,IncludeSingularSolutions -> jl'rue]

4z

y(x) — % + c1€7% + cpe™
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10.2 problem 1(b)

Internal problem ID [6303]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-

DETERMINED COEFFICIENTS. Page 67
Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y" 4+ 4y = 3sin (z)

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

-

Ldsolve(diff(y(x),x$2)+4*y(x)=3*sin(x),y(x), singsol=all)

~—

y(x) = sin (2z) c2 + cos (2z) ¢; + sin (z)
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 22

s

LDSolve [y'' [x]+4*y[x]==3*Sin[x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — sin(z) + ¢; cos(2z) + o sin(2z)
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10.3 problem 1(c)
Internal problem ID [6304]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y' + 10y + 25y = 147"

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

-

:
dsolve(diff (y(x) ,x$2)+10*diff (y(x),x)+25*y(x)=14*exp(-5*x),y(x), singsol=all)

y(x) = e %y + e Pxey + Tr’e ™™

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 23

LDSolve [y' ' [x]+10*y' [x]+25*y [x]==14*Exp [-5*x] ,y[x] ,x,IncludeSingularSolutions j—> True]

y(z) = e (72° + x + 1)
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10.4 problem 1(d)

Internal problem ID [6305]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y' — 2y + by = 2522 + 12

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

( hY

dsolve(diff (y(x),x$2)-2*diff (y(x),x)+5*xy(x)=26%x"2+12,y(x), singsol=all)

y(z) = e”sin (27) ¢y + €” cos (2x) ¢; + 5x® + 4z + 2

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 35

LDSolve [y'' [x]-2*xy' [x]+5*y[x]==26%x"2+12,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(x) — 5% + 47 + cpe” cos(27) + c1€” sin(2x) + 2
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10.5 problem 1(e)
Internal problem ID [6306]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y/l _ y/ _ 6y =920 e—2£I:

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

( hY

dsolve(diff (y(x) ,x$2)-diff (y(x),x)-6*y(x)=20*exp(-2*x) ,y(x), singsol=all)

y(z) = e*¥cy + e *¢; —de g

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 32

LDSolve [y'' [x]-y' [x]-6*y[x]==20%Exp[-2*x] ,y[x] ,x,IncludeSingularSolutions -> Tj(:ue]

1
y(z) = ge_z‘”(—ZOz + 5cae®™ — 4+ 5ey)
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10.6 problem 1(f)
Internal problem ID [6307]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y" — 3y’ + 2y = 14sin (2z) — 18 cos (2z)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

-

Ldsolve(diff(y(x),x$2)—3*diff(y(x),x)+2*y(x)=14*sin(2*x)-18*cos(2*x),y(x), si#%sol=all)

y(x) = e*c; + ®cy + 25sin (22) + 3 cos (2)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 31

‘ DSolvel[y'' [x]-3*y' [x]+2*xy[x]==14%Sin[2*x]-18*Cos [2*x] ,y[x],x, IncludeSingularS{olutions -> Tru

y(z) — 2sin(2z) + 3 cos(2z) + €°(c2e” + 1)

234



10.7 problem 1(g)

Internal problem ID [6308]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-

DETERMINED COEFFICIENTS. Page 67
Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

y" +y=2cos(z)

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

-

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

~—

y(z) = sin (z) c2 + cos (z) ¢; +sin (z) =
v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 20

s

LDSolve [y'' [x]+y[x]==2%Cos[x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(xz) = (1 + c1) cos(z) + (z + ¢2) sin(z)
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10.8 problem 1(h)

Internal problem ID [6309]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(h).

ODE order: 2.

ODE degree: 1.

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

y' —2y =12z — 10

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

-

dsolve(diff (y(x) ,x$2)-2*diff (y(x),x)=12%x-10,y(x), singsol=all)

N\ J

eQm c

y(z) = 5 —32°+2x+cy

v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 27

LDSolve [y'' [x]-2xy' [x]==12%x-10,y[x] ,x,IncludeSingularSolutions -> Truel

1
y(x) — —3x% + 2z + iclezw +c
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10.9 problem 1(i)

Internal problem ID [6310)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(i).

ODE order: 2.

ODE degree: 1.

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

y//_2y1+y=6ea:

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

e hY

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

N\ J

y(z) = €"cy + e“zc; + 32

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 21

LDSolve [y'' [x]-2*y' [x]+y[x]==6%Exp[x],y[x],x,IncludeSingularSolutions -> True]J

y(z) = €° (32> + 2z + 1)
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10.10 problem 1(j)
Internal problem ID [6311]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(j).

ODE order: 2.

ODE degree: 1.

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

y" =2y + 2y =sin(z)€e”

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

-

Ldsolve (diff (y(x),x$2)-2+diff (y(x) ,x)+2*y(x)=exp(x)*sin(x) ,y(x), singsol=all) }

e”(sin (z) — cos (z) x)
2

y(x) = e"sin (z) ca + €” cos (z) ¢1 +

v/ Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 28

DSolvely'' [x]-2*y' [x]+2*y[x]==Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions —# Truel

N\

y(z) — —%e””((x — 2¢9) cos(z) — 2¢; sin(z))
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10.11 problem 1(k)

Internal problem ID [6312]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 1(k).

ODE order: 2.

ODE degree: 1.

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

Y +y =10z* +2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

-

dsolve(diff (y(x) ,x$2)+diff (y(x) ,x)=10%x"4+2,y(x), singsol=all)

y(x) = —e %c; — 120x% + 402° — 10z* + 22° + 242z + ¢

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 40

LDSolve [y'' [x]+y' [x]==10%x"4+2,y[x] ,x,IncludeSingularSolutions -> True]

y(x) — 22° — 10z* + 402> — 1202° + 2427 — c1e™® + ¢,
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10.12 problem 3(a)
Internal problem ID [6313]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

y" + 4y = 4cos (2z) + 6 cos (z) + 8z* — 4z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

e N

Ldsolve(diff (y(x) ,x$2) +4*y (x) =4*cos (2+x) +6%cos (x) +8*x~2-4*x,y (x) , singsol=a11)J

cos (2z)
4

y(x) = sin (2x) ¢z + cos (2z) ¢; + zsin (2z) +22° — 1 — z + 2cos (z) +

v/ Solution by Mathematica
Time used: 0.515 (sec). Leaf size: 43

-

.
DSolvely'' [x]+4*y[x]==4*Cos [2*x]+6*Cos [x] +8*x~2-4*x,y[x] ,x, IncludeSingularSol#tions -> Truel

N\

1
y(x) — 2% — z + zsin(2z) + 2 cos(z) + <§ + 01) cos(2z) + ¢y sin(2z) — 1
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10.13 problem 3(b)
Internal problem ID [6314]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

y" + 9y = 2sin (3z) + 4sin (z) — 266~ + 272°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

e N
Ldsolve(diff(y(x),x$2)+9*y(x)=2*sin(3*x)+4*sin(x)-26*exp(—2*x)+27*x‘3,y(x), singsol=all)

4z cos (z)*
3
+ 2sin () cos (z)® + cos (z) z — 2z — 2e™ %

y(z) = sin (3z) c2 + cos (3z) ¢; — + 323

v/ Solution by Mathematica

Time used: 2.215 (sec). Leaf size: 55

-

§
LDSolve [y' ' [x]+9%y [x]==2%Sin[3*x] +4*Sin [x] -26*Exp [-2*x]+27*x"3,y [x] ,x, IncludeS)ﬁngularSolution

i 1
sin(z) + —sin(3z) + <_§ + C1> cos(3z) + c2 sin(3x)

y(z) — 3z° — 2z — 2% + 5 18
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10.14 problem 4(a)
Internal problem ID [6315]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

y// _ 3y — e2:c

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

( hY

dsolve(diff (y(x),x$2)-3*y(x)=exp(2*x),y(x), singsol=all)

y(z) = eV3%c, + e V3%, 4 &

v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 36

LDSolve [y'' [x]-3*y[x]==Exp[2#x],y[x],x,IncludeSingularSolutions -> Truel J

y(x) = €2 + c1eV3 + eV
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10.15 problem 4(b)
Internal problem ID [6316]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.2. THE METHOD OF UN-
DETERMINED COEFFICIENTS. Page 67

Problem number: 4(b).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

"

y" + 9y =sin (z)

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 24

-

Ldsolve (diff (y(x),x$3)+diff (y(x) ,x)=sin(x),y(x), singsol=all)

~—

sin (z) z

y(z) = —cos (z) = —

+ ¢18in (z) — cp cos (z) + ¢3

v/ Solution by Mathematica

Time used: 0.118 (sec). Leaf size: 31

DSolvely''' [x]+y' [x]==Sin[x],y[x],x,IncludeSingularSolutions -> Truel

N\

y(x) — —%(1 + 2¢9) cos(z) + (—g + cl> sin(z) + c3
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11.1 problem 1(a)

Internal problem ID [6317]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-

ATION OF PARAMETERS. Page 71
Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y" + 4y = tan (2z)

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 33

-

Ldsolve(diff(y(x),x$2)+4*y(x)=tan(2*x),y(x), singsol=all)

~—

cos (2z) In (sec (2z) + tan (2z))
4

y(x) = sin (2z) ¢y + cos (2z) ¢; —

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 40

DSolvely'' [x]+4*y[x]==Tan[2*x],y[x],x,IncludeSingularSolutions -> Truel

N\

1 1
y(x) — ~2 cos(2x)arctanh(sin(2z)) + ¢; cos(2z) + z_l(_l + 4c¢;) sin(2z)
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11.2 problem 1(b)

Internal problem ID [6318]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

Y +2y +y=e"In(z)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

Ldsolve (diff (y(x) ,x$2)+2*diff (y(x) ,x)+y(x)=exp(-x)*1n(x),y(x), singsol=all) J

z2(2ln (z) — 3)e™®
4

y(x) = coe™ " + e "xey +

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 36

-

N
LDSolve [y'' [x]+2*y' [x]+y[x]==Exp[-x]*Log[x],y[x],x,IncludeSingularSolutions —>J True]

1
y(z) — Ze‘”(—3;p2 + 227 log(z) + 4caz + 4c1)
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11.3 problem 1(c)

Internal problem ID [6319]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

x

y' — 2y — 3y =64re”

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

e

Ldsolve (diff (y(x),x$2)-2*diff (y(x) ,x)-3*y(x)=64*x*exp(-x),y(x), singsol=all) \J

y(z) = ey + e %1 + (—82° —4z) e™*

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 31

LDSolve [y'' [x]-2*y' [x]-3*y[x]==64*x*Exp[-x],y[x],x,IncludeSingularSolutions —>J True]

y(z) > e *(—8z" —4x + 2™ — 1+ ¢1)
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11.4 problem 1(d)

Internal problem ID [6320)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y" + 2y + 5y = e " sec (2z)

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

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=exp(-x)*sec(2*x),y(x), singsol=a}})

(cos (2z) In (sec (2z)) — 2z sin (2x)) e~

y(z) = e "sin (2z) co + € cos (2z) ¢; —

v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 42

LDSolve [y'' [x]+2*y' [x]+5*y[x]==Exp[-x]*Sec[2*x],y[x],x, IncludeSingularSolutionJE -> True]

y(z) — ie‘z(Z(x + 2¢1) sin(2z) + cos(2z)(log(cos(2x)) + 4cz))
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11.5 problem 1(e)
Internal problem ID [6321]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

2y// + 3y/ + y= e—3ac

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

( hY

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

e—3x

y(x) = 0~ 2e7"c; + cpe”

(MK

v/ Solution by Mathematica

Time used: 0.11 (sec). Leaf size: 45

LDSolve [y'' [x]+3*y' [x]+y[x]==Exp[-3*x],y[x],x,IncludeSingularSolutions -> True}]

y(z) = e + cle_% (3+v5)e + cze%(\/g_g’)z
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11.6 problem 1(f)

Internal problem ID [6322]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

l/_3l 2:
y -3y 2y =

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

Ldsolve (diff (y(x),x$2)-3*diff (y(x) ,x)+2*y(x)=1/(1+exp(-x)),y(x), singsol=all) J

y(x) = (ec; —In(e”) —In(e®)e* +In(e"+1) (e +1) — 1+ ¢2) €”
v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 34

‘ DSolvely'' [x]-3*y' [x]+2*y[x]==1/(1+Exp[-x]),y[x],x,IncludeSingularSolutions —# True]

y(z) = e*(2(e” + 1) arctanh(2e” + 1) + c2e” — 1+ ¢1)
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11.7 problem 2(a)

Internal problem ID [6323]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

y" +y = sec(z)

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

-

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

~—

y(z) = sin (z) c2 + cos (z) ¢; + sin () x — In (sec (z)) cos ()
v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 22

s

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

~—

y(x) = (x + ¢2) sin(x) + cos(x)(log(cos(z)) + ¢1)
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11.8 problem 2(b)

Internal problem ID [6324]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

y" 4y = cot (z)?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (diff (y(x) ,x$2)+y(x)=cot(x)~"2,y(x), singsol=all) J

y(x) = sin () ¢z + cos (z) ¢; — 2 — cos (z) In (csc (x) — cot (z))

v/ Solution by Mathematica

Time used: 0.075 (sec). Leaf size: 34

‘ DSolvel[y'' [x]+y[x]==Cot[x]~2,y[x],x,IncludeSingularSolutions -> True]

y(z) — ¢z sin(z) + cos(z) (— log (sin (g)) + log (cos (g)) + cl) -2
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11.9 problem 2(c)

Internal problem ID [6325]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71
Problem number: 2(c).

ODE order: 2.
ODE degree: 1.

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

v/ Solution by Maple

Y’ +y = cot (27)

Time used: 0.0 (sec). Leaf size: 35

Ldsolve(diff(y(x),x$2)+y(x)=cot(2*x),y(x), singsol=all)

~—

y(x) =sin (x) cg+cos (z) c; +

sin (z) In (csc (z) — cot (z)) 4 Cos (x) In (sec (z) + tan (z))

2 2

v/ Solution by Mathematica

Time used: 0.082 (sec). Leaf size: 46

N\

DSolvely'' [x]+y[x]==Cot [2*x],y[x],x,IncludeSingularSolutions -> Truel

y(z) —

2

(cos(x)arctanh(sin(x)) + 2¢; cos(z)

+ sin(z) (log (sin (3 ) ) —1og (cos (3 ) ) +2¢2))
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11.10 problem 2(d)
Internal problem ID [6326]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

y'+y=cos(z)x

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

-

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

~—

y(z) = sin (z) c2 + cos (z) c1 + o8 Elw) ® 4 sin (Z) . _sn 4(30)

v/ Solution by Mathematica

Time used: 0.053 (sec). Leaf size: 34

‘ DSolvel[y'' [x]+y[x]==x*Cos[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = %((2.’1’2 — 1+ 8¢3) sin(z) + 2(z + 4c1) cos(z))
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11.11 problem 2(e)

Internal problem ID [6327]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 2(e).

ODE order: 2.

ODE degree: 1.

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

y"' +y = tan(z)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

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

~—

y(z) = sin (z) ¢z + cos (z) ¢; — cos (z) In (sec (z) + tan (z))
v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 23

s

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

~—

y(z) — cos(z)(—arctanh(sin(z))) + ¢; cos(z) + co sin(z)
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11.12 problem 2(f)

Internal problem ID [6328]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-

ATION OF PARAMETERS. Page 71
Problem number: 2(f).

ODE order: 2.

ODE degree: 1.

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

y" +y = sec () tan (x)

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

-

Ldsolve (diff (y(x),x$2)+y(x)=sec(x)*tan(x),y(x), singsol=all)

~—

y(x) = sin (z) c2 + cos (x) ¢; + In (sec (x)) sin (z) — sin (z) + cos (z) =
v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29

s

LDSolve [y'' [x]+y[x]==Sec[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]

|

y(x) — cos(z) arctan(tan(z)) + ¢; cos(z) + sin(z)(— log(cos(x)) — 1 + ¢2)
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11.13 problem 2(g)

Internal problem ID [6329]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 2(g).

ODE order: 2.

ODE degree: 1.

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

y" 4+ y = sec (z) csc (z)

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

-

Ldsolve (diff (y(x),x$2)+y(x)=sec(x)*csc(x),y(x), singsol=all)

~—

y(x) = sin (x) ¢ + cos (z) ¢; + sin (z) In (csc (z) — cot (z)) — cos () In (sec (z) + tan (z))
v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 30

s

LDSolve [y'' [x]+y[x]==Sec[x]*Csc[x],y[x],x,IncludeSingularSolutions -> True] J

y(x) — —sin(x)arctanh(cos(x)) + ¢; cos(z) + ¢y sin(z) + cos(x) (— coth_l(sin(z)))
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11.14 problem 3

Internal problem ID [6330]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y//_2y1+y=2x

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

-

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

N\

y(z) = e®cy + ezcy + 2z + 4

v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 26

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

y(z) = e *(2e"(x — 2) + cox + ¢1)
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11.15 problem 4

Internal problem ID [6331]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

T

y' —y —6y=e"

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

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-6*y(x)=exp(-x),y(x), singsol=all)

~—

—T

4

e
23301 _

y(z) = ey + e

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 31

e N

LDSolve [y'' [x]-y' [x]-6*y[x]==Exp[-x],y[x],x,IncludeSingularSolutions -> Truel J
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11.16 problem 5(a)

Internal problem ID [6332]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 5(a).

ODE order: 2.

ODE degree: 1.

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

(22— 1)y —2¢/z+2y = (2* — 1)2

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

Ldsolve((x“2-1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=(x“2-1)“2,y(x), singso;%all)

4

1 =
y(x)=x02+(z2+1)cl+§-l—g

v/ Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 111

e N
LDSolve [(x™2-1)*y' ' [x]-2*xxy' [x]+2*y[x]==(x"2-1)"2,y[x],x, IncludeSingularSolutjlons -> True]

y(z)

—z8 + 4zt — 223 + 322 (—1 +2¢14/— (22 — 1)2> + 2x(—601\/— (22 —1)* 4 3cpy/— (22 — 1)* + 1) -

- 6 — 612
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11.17 problem 5(b)

Internal problem ID [6333]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 5(b).

ODE order: 2.

ODE degree: 1.

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

(z* +2)y" + (=2 +2)y — (z+2)y = z(1 + z)°

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

Ldsolve ((x"2+x) *diff (y(x) ,x$2)+(2-x72) #*diff (y(x) ,x) - (2+x) *y (x) =x* (x+1) "2,y (x) ,J singsol=all)

2

c x
y(z)zf—i—e“cl—g—x—l

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 45

( N

LDSOlve [(x"2+x) *y"' ' [x]+(2-x"2) *y "' [x]-(2+x) *y [x] ==x* (x+1) "2,y [x],x, IncludeSingujlarSolut ions ->

2

y(z) — —% — T+ V20" 4 2

V2ex

-1
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11.18 problem 5(c)

Internal problem ID [6334]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 5(c).

ODE order: 2.

ODE degree: 1.

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

(1-2)y +yz—y=(1-2)

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

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

y(z) = zcp + €%y + 22 + 1

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 22

LDSOlve [(1-x)*y' ' [x]+x*y' [x]-y[x]==(1-x)"2,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) > 2+ —coxr +cre”+1
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11.19 problem 5(d)

Internal problem ID [6335]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 5(d).

ODE order: 2.

ODE degree: 1.

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

xy// _ y'(l + x) +y= x262m

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

[dsolve(x*diff(y(x),x$2)—(1+x)*diff(y(x),x)+y(x)=x‘2*exp(2*x),y(x), singsol=a¥})

(x—1)e*

y(z)=(z+1)ca+€%c; + 5

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 31

‘ DSolve [xxy'' [x]-(1+x)*y' [x]+y[x]==x"2*Exp[2*x],y[x],x, IncludeSingularSolution# -> Truel

1
y(z) — §e2x(x — 1) +cie® —ca(z+1)
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11.20 problem 5(e)

Internal problem ID [6336]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.3. THE METHOD OF VARI-
ATION OF PARAMETERS. Page 71

Problem number: 5(e).

ODE order: 2.

ODE degree: 1.

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

T

22y — W+ 2y=xe”

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

( hY

dsolve (x"2*diff (y(x),x$2)-2*x*diff (y(x),x)+2xy(x)=x*exp(-x),y(x), singsol=a11?

y(z) =zc2+ c12” + (—e* + Eiy (z) (z + 1)) =

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 30

e N
LDSolve [x~2xy' ' [x]-2*x*y' [x]+2*y [x] ==x*Exp[-x],y[x],x, IncludeSingularSolutionsJ -> Truel]

y(z) — z(—(z + 1) ExpIntegralEi(—z) — e ™* + cox + ¢1)
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12 Chapter 2. Second-Order Linear Equations.
Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

12.1 problem 1(a) . . . . . . . . . ..
12.2 problem 1(b) . . . . . . . ...
12.3 problem 2 . . . . . ... e
124 problem 3 . . . . . ...
125 problem 4 . . . . . ..
12.6 problem 5 . . . . . ..
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12.8 problem 6(b) . . . . . ...
12.9 problem 6(c) . . . . . . ..
12.10problem 7 . . . . . ..
12.11problem 8 . . . . . . . L
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12.1 problem 1(a)
Internal problem ID [6337]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y' +y=0

Given that one solution of the ode is
y1 = sin ()

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

‘ dsolve ([diff (y(x),x$2)+y(x)=0,sin(x)],y(x), singsol=all)

y(z) = ¢y sin (z) + co cos (z)

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 16

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

y(x) = c1 cos(z) + cosin(z)
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12.2 problem 1(b)
Internal problem ID [6338]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

Yy —-y=0

Given that one solution of the ode is

Il
o

n

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

‘ dsolve([diff (y(x),x$2)-y(x)=0,exp(x)],y(x), singsol=all)

y(x) = e %c; + €%cy

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 20

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

x

y(x) = c1€” + coe”
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12.3 problem 2

Internal problem ID [6339]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

.'L'y” + 3y/ — O

Given that one solution of the ode is
yp=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

‘ dsolve ([x*diff (y(x) ,x$2)+3*diff (y(x),x)=0,1],y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17

LDSolve [x*xy'' [x]+3*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J
(&3]
T) = c— —
yz) » e —5 5
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12.4 problem 3

Internal problem ID [6340)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

zzy// +y'a: _ 4y =0

Given that one solution of the ode is

I
8

n

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

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

N

c
y(z) = a:_12 + cpz?

v Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 18

LDSolve [x~2xy' ' [x]+x*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J
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12.5 problem 4

Internal problem ID [6341]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2*+ 1)y —2yz+2y=0

Given that one solution of the ode is
Nn=x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

‘dsolve([(1—x‘2)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all}

In(z—1)z In(z+1)z
2 2 +1

y(x) = 1z + 02( .

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 33

-

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

y(x) = iz — %cz(w log(1 —z) — zlog(x + 1) + 2)
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12.6 problem 5
Internal problem ID [6342]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + <_Z + 332) y=0

Given that one solution of the ode is

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

Ldsolve( [x~2*diff (y(x),x$2)+x*diff (y(x),x)+(x"2-1/4)*y(x)=0,x"(-1/2)*sin(x)] ,yfx) , singsol=al

y(z) = ¢ S\l;l_(:l’) ¢ cos (z)
z VI
v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 39

-

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

e""®(2c; — icye?™®)

y(z) — e
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12.7 problem 6(a)
Internal problem ID [6343]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 6(a).

ODE order: 2.

ODE degree: 1.

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

/

"N xy y
Y x—1+x—1

=0

Given that one solution of the ode is

I
8

n

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

‘dsolve([diff(y(x),x$2)—x/(x—1)*diff(y(x),x)+1/(x—1)*y(x)=0,x],y(x), singsol=a#1)

y(z) = a1z + €%cy

X Solution by Mathematica

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

( N
LDSolve [y'' [x]-x/(x-1)*x*xy' [x]+1/(x-1)*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

Not solved
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12.8 problem 6(b)
Internal problem ID [6344]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 6(b).

ODE order: 2.

ODE degree: 1.

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

2y + 2z —2y =0

Given that one solution of the ode is

I
8

n

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

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

& J

y(z) = = + zCy

X Solution by Mathematica

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

LDSolve [y'' [x]-x/(x-1)*x*xy' [x]+1/(x-1)*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel]

Not solved
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12.9 problem 6(c)
Internal problem ID [6345]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 6(c).

ODE order: 2.

ODE degree: 1.

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

2y —z(z+2)y +(z+2)y=0

Given that one solution of the ode is

I
8

n

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

Ldsolve( [x~2*diff (y(x),x$2) —x* (x+2) *diff (y(x) ,x)+(x+2) ¥y (x)=0,x],y(x), singsolj=all)

y(z) = a1z + c2e”x

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16

-

LDSolve [x~2%y' ' [x]-x*(x+2) *y ' [x]+(x+2) *y [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

y(x) = z(c2e® + c1)
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12.10 problem 7
Internal problem ID [6346]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y' —zf(@)y' + flx)y=0

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

-

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

~—

— X 112
yx) = (/ of =5 dwdx) T + xCy

v/ Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 44

LDSolve [y'' [x]-x*f [x]*y' [x]+f [x]*y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

K[2

T exp —fl f(K[1]))K[1]dK[1]
o) >ale [ ( o )

dK [2] +c
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12.11 problem 8

Internal problem ID [6347]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Second-Order Linear Equations. Section 2.4. THE USE OF A KNOWN
SOLUTION TO FIND ANOTHER. Page 74

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

zy' —(1+2z)y'+ (1+2)y=0

Given that one solution of the ode is

|
@

n

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

Ldsolve( [x*diff (y(x),x$2) - (2*x+1)*diff (y(x) ,x)+(x+1)*y(x)=0,exp(x)],y(x), singlfol=a11)

y(z) = e“c; + cpx’e”
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23

-

N
LDSolve [x*xy' ' [x]-(2xx+1)*y' [x]+(x+1) *y [x]==0,y[x] ,x,IncludeSingularSolutions -}> True]

y(x) — %ez (c2z® +2¢1)
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13 Chapter 2. Section 2.7. HIGHER ORDER
LINEAR EQUATIONS, COUPLED
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13.1 problem 1

Internal problem ID [6348]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 1.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

yl// _ 3yl/ _|_ 2y/ — 0

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

e hY

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

N\ J

y(z) = c1 + €%cy + c3e™

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 25

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

1
y(x) = c1e” + 5626% +c3
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13.2 problem 2

Internal problem ID [6349]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 2.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y//l _ 3y/l + 4y/ _ 2y — 0

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

-

dsolve(diff (y(x) ,x$3)-3*diff (y(x) ,x$2)+4*diff (y(x),x)-2*y(x)=0,y(x), singsolQ%ll)

y(z) = €°c1 + €°sin (z) ca + c3e” cos (z)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 22

LDSOlve [y''' [x]-3*y'' [x]+4*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(x) = e"(ca cos(x) + ¢ sin(z) + c3)
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13.3 problem 3

Internal problem ID [6350]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 3.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

-

dsolve(diff (y(x),x$3)-y(x)=0,y(x), singsol=all)

N\

y(z) = e"c1 + cpe” 2 sin (@) + cse % cos (@)

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

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

y(z) — e72/? <cle3””/2 + ¢y cos (@) + c3sin (@) )
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13.4 problem 4

Internal problem ID [6351]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 4.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y///+y:0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

-

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

N\

y(.’L’) = e_wcl + Cge% sin (@) —+ c3e% cos (@)

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

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

y(x) »> e’ <C363z/2 cos <@> + ¢2e%/%sin (@) + cl>
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13.5 problem 5

Internal problem ID [6352]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

Yy +3y" +3y +y=0

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

-

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

y(z) = e %c; + cpe™ T + cze " x?

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

LDSolve [y''' [x]+3*y'' [x]+3*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) = e *(z(csz + ¢2) + 1)
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13.6 problem 6

Internal problem ID [6353]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 6.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y///l +4yl// + 6y/l +4yl +y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

-

dsolve(diff (y(x) ,x$4)+4*diff (y(x) ,x$3)+6*diff (y(x),x$2)+4*diff (y(x),x)+y(x) =O\Ly(x) , singsols

N\ J

y(z) = e %c1 + coe ™ x + cze "2 + cue "z

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

LDSolve [y''' ' [x]+4xy' "' [x]+6x*y' "' [x]+4*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolu}:ions -> True]

y(x) = e (z(z(caz + c3) + ¢2) + 1)
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13.7 problem 7

Internal problem ID [6354]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 7.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

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

e hY

dsolve(diff (y(x),x$4)-y(x)=0,y(x), singsol=all)

N\ J

y(z) = e “c; + €°cy + c3sin (x) 4 c4 cos (z)

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 30

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

y(x) = c1€” + c3e® + ¢ cos(z) + ¢y sin(x)
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13.8 problem 8

Internal problem ID [6355]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 8.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y/l/l _|_ 53/// + 4y — 0

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

e hY

dsolve(diff (y(x),x$4)+5*diff (y(x),x$2)+4*y(x)=0,y(x), singsol=all)

N\ J

y(x) = ¢y 8in (2z) + ¢ cos (2x) + c3 sin (z) + ¢4 cos (x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

LDSolve [y''''[x]+6*y' ' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = ¢ cos(2x) + ¢4 sin(x) + cos(x)(2¢e sin(z) + c3)
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13.9 problem 9
Internal problem ID [6356]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 9.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y//// _ 2a2y// + a4y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

( hY

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

—ax axr

y(x) = 16" 4 26"z + c3e7Y + cpe”
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 38

‘DSolve [y'''' [x]-2*a"2*y'' [x]+a~4*y[x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

y(z) = e (c3e®™ + z(cs®™ + 3) + 1)
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13.10 problem 10

Internal problem ID [6357]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 10.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y//// + 2a2y// + a4y =0

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

( hY

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

y(z) = c1sin (az) + ¢ cos (az) + cssin (az) « + ¢4 cos (az) ©

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

LDSolve [y''''[x]+2*a~2*y"' ' [x]+a~4*y[x]==0,y[x],x,IncludeSingularSolutions -> Tirue]

y(z) = (cax + 1) cos(azx) + (caz + ¢3) sin(ax)
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13.11 problem 11

Internal problem ID [6358]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 11.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y/l/l+2yl/l+2y/l+2y/+y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

-

dsolve(diff (y(x) ,x$4)+2*diff (y(x) ,x$3)+2*diff (y(x) ,x$2)+2*diff (y(x),x)+y(x) =O\Ly(x) , singsols

N\ J

y(x) = e “c1 + ce” "z + c3sin () + ¢4 cos ()

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 34

‘DSolve [y''' ' [x]+2xy' ' ' [x]+2xy" ' [x]+2*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolu#ions -> Truel

y(x) = e %(cax + c1€” cos(x) + coe”sin(x) + c3)
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13.12 problem 12

Internal problem ID [6359]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 12.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y/l/l _|_ 2yl// _ 2y/l _ 6y/ + 5y — 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

-

dsolve(diff (y(x) ,x$4)+2*diff (y(x) ,x$3)-2*diff (y(x),x$2)-6*diff (y(x),x) +5*y(x)%=0 ,y(x), singsc

2 2

y(z) = €"c; + €™z + cze”** sin (z) + cqe”>* cos (z)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35

LDSolve [y''''[x]+2*y' "' [x]-2*y' "' [x]-6*y' [x]+5*y[x]==0,y[x] ,x,IncludeSingularSoJLutions -> True

y(z) = e % (e**(caz + ¢3) + 2 cos(z) + ¢1 5in(z))
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13.13 problem 13

Internal problem ID [6360]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 13.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y/// _ 6y” + 11yl _ 6y — 0

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

-

dsolve(diff (y(x) ,x$3)-6*diff (y(x),x$2)+11*diff (y(x) ,x)-6*y(x)=0,y(x), singsol%all)

y(z) = c16* + e%cy + c3e™

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

LDSolve [y''' [x]-6*y'' [x]+11*y' [x]-6%y[x]==0,y[x],x,IncludeSingularSolutions ->J True]

y(x) — e®(e®(cze” 4+ c2) + 1)
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13.14 problem 14

Internal problem ID [6361]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 14.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y/l/l + y/// _ 3yl/ _ 5y/ _ 2y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

-

dsolve(diff (y(x) ,x$4)+diff (y(x) ,x$3)-3*diff (y(x) ,x$2)-5*diff (y(x),x)-2*y(x) =O\Ly (x), singsol=

N\ J

y(x) = e*“c1 + cpe™ + cze ™z + cie v a?

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

LDSolve [y''''[x]+y"' "' [x]-3*y' ' [x]-5*y' [x]-2*y[x]==0,y[x] ,x,IncludeSingularSolu}:ions -> True]

y(x) - e’ (03:102 + cox + ¢4 + cl)
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13.15 problem 15

Internal problem ID [6362]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 15.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y(5) _ 6y//// _ 8y/// + 48y” + 16y' — 96y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

Ldsolve (diff (y(x) ,x$5)-6*diff (y(x) ,x$4)-8*diff (y(x) ,x$3)+48*diff (y(x) ,x$2)+16*§iiff (y(x) ,x)-9¢€

—2z 2

y(z) = c16% + coe™* + c3e7 T + c4€*” + c5e’’x
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43
‘DSolve [y''' "' [x]-6xy' "' ' [x]-8*y' "' [x]+48*y' ' [x]+16xy' [x]-96%y[x]==0,y[x] ,x,In#ludeSingularSo

y(z) = €2 (cor + c3€™ + cse™z + 5™ + 1)
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13.16 problem 16(a)

Internal problem ID [6363]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 16(a).

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

yl//l — 0

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

-

dsolve(diff (y(x) ,x$4)=0,y(x), singsol=all)

N\

1 1
y(z) = 6c1x3 + §czx2 + ez 4 ¢y

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

r

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

| —

y(z) = z(z(caz 4+ ¢c3) +c2) + 1
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13.17 problem 16(b)

Internal problem ID [6364]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven

Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 16(b).

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

y"" = sin (z) + 24

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

-

Ldsolve(diff(y(x),x$4)=sin(x)+24,y(x), singsol=all)

5, e
y(z) = T+x +T+sm(x)+c3x+04
v/ Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 29

~—

‘ DSolvel[y'''' [x]==Sin[x]+24,y[x],x,IncludeSingularSolutions -> True]

y(x) = z* + c42® + c32® +sin(z) + oz + ¢
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13.18 problem 17

Internal problem ID [6365]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 17.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y" =3y + 2y =10 +42€*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

-

dsolve(diff (y(x) ,x$3)-3*diff (y(x) ,x$2)+2*diff (y(x) ,x)=10+42*exp(3*x) ,y(x), si#gsol=a11)

e2x c

2

y(z) = +e“cy+ 7€’ + 5z +c3

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 35

LDSolve [y''' [x]-3*y'' [x]+2*y' [x]==10+42*Exp [3*x] ,y [x] ,x,IncludeSingularSolutioj’xs -> True]

1
y(x) = 5T + 7€’ + c1e” + 50262”” +c3
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13.19 problem 18

Internal problem ID [6366]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 18.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

\dsolve([diff(y(x),x$3)-diff (y(x),x)=1,y(0) = 4, D(y)(0) = 4, (DEE2)(y) (0) = 4],y(x), singsol

v Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 25

‘ DSolve[{y'''[x]-y' [x]==1,{y[0]==4,y' [0]==4,y"' ' [0]==4}},y[x],x, IncludeSingular$olutions -> Tr
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13.20 problem 19(a)

Internal problem ID [6367]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 19(a).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

x3y'” + 3z2y” =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

( hY

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

c
y(x)=c1 + f + c3x

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 21

-

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

c
y(x) — ﬁ + c3x + ¢
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13.21 problem 19(b)

Internal problem ID [6368]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 19(b).

ODE order: 3.

ODE degree: 1.

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

3. .m 2.1

2y + 2%y — 2+ 2y =0

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

( hY

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

c
y(z) = ;1 + zco + 37

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

( N
LDSolve [x~3xy' ' ' [x]+x"2%y' ' [x]-2kx*xy' [x]+2*xy [x]==0,y [x] ,x,IncludeSingularSolutjions -> True]

y(x) — c32® + com + %
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13.22 problem 19(c)

Internal problem ID [6369]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 19(c).

ODE order: 3.

ODE degree: 1.

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

3, M 2,1

22y +22°y" +yz —y=0

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

-

:
dsolve(x~3*diff (y(x),x$3)+2*x~2*diff (y(x) ,x$2)+x*diff (y(x),x)-y(x)=0,y(x), si#gsol=a11)

N

y(z) = c1x + sin (In (z)) ¢2 + ¢ cos (In (x))

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

LDSolve [x~3*y' ' ' [x]+2*%x" 2%y "' ' [x]+x*y' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutiofxs -> True]

y(z) = csz + ¢; cos(log(z)) + ¢z sin(log(z))
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13.23 problem 20

Internal problem ID [6370]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Section 2.7. HHGHER ORDER LINEAR EQUATIONS, COUPLED
HARMONIC OSCILLATORS Page 98

Problem number: 20.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

xBy//// + 8.%‘23/”, + Sxy" _ 8y' =0

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

( hY

dsolve(x‘3*diff(y(x),x$4)+8*x‘2*diff(y(x),x$3)+8*x*diff(y(x),x$2)—8*diff(y(x)Lx)=0,y(x), sir

co ¢
y(@) = c1+ — + — + csz”
T T

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 33

( N
LDSolve [x~3xy' ' ' [x]+8*x"2xy' ' ' [x]+8*x*y'' [x]-8*y' [x]==0,y[x],x,IncludeSingularSolutions -> T
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14.1 problem 1(a)

Internal problem ID [6371]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y' =3y +y=0

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

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

(3+\/5)<v (\/5—3):c
y(x) =cie 2z 4 e 2

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 35

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

y(x) — e 2 (V3-3)2 <c26‘/5”” + cl>
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14.2 problem 1(b)

Internal problem ID [6372]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y' +y +y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

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

_z . \/ga; _z \/gw
y(xz) = cie” 2 sin 5| TeeTzeos | ——

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 42

r

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

| —

y(z) — e™2/? (02 cos (@) + ¢ sin (@))
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14.3 problem 1(c)

Internal problem ID [6373]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y' +6y +9y=0

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

Ldsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)

y(z) = c1e7% + cpe ¥z

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

LDSolve [y'' [x]+6%y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = e ¥ (cyz + c1)
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14.4 problem 1(d)

Internal problem ID [6374]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y'—y +6y=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x),x$2)-diff (y(x) ,x)+6*y(x)=0,y(x), singsol=all)

y(x) = cie? sin —5 | Heae2cos 5

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 42

r

LDSolve [y'' [x]-y' [x]+6*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]

| —

y(z) — e/? <cz cos <\/22_3x) + ¢1sin <\/22_3m>>
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14.5 problem 1(e)

Internal problem ID [6375]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y"—2y'—5y=x

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve(diff (y(x),x$2)-2*diff (y(x),x)-5*y(x)=x,y(x), singsol=all) J
y(x) = e(”\/g)”"cz + e_<_1+\/é>mcl - % + 235

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 43

‘ DSolvel[y'' [x]-2*y' [x]-5*y[x]==x,y[x],x,IncludeSingularSolutions -> True]

z 2
y(z) — —% + et Vo 4 CQ€<1+\/€> + %
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14.6 problem 1(f)

Internal problem ID [6376]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

yll+y:ew

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

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

T

y(x) = sin (z) ca + cos (z) c; + %

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 23

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

T

y(z) — 5 to cos(z) + ¢ sin(z)
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14.7 problem 1(g)

Internal problem ID [6377]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

y' +y +y=sin(z)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

e

kdsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x),y(x), singsol=all)

~—

y(x) = cpe”2 sin (@) + €72 cos (@) ¢; — cos ()

v/ Solution by Mathematica
Time used: 1.371 (sec). Leaf size: 53

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

N\ J

y(z) — e~ /2 <_ew/2 cos(x) + ¢z cos (@) + ¢ sin (g) )
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14.8 problem 1(h)

Internal problem ID [6378]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 1(h).

ODE order: 2.

ODE degree: 1.

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

y// —y= e3m

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

-

Ldsolve (diff (y(x),x$2)-y(x)=exp(3*x),y(x), singsol=all)

~—

3z

y(x) = ce™" 4+ "¢y + 5

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 29

‘ DSolvely'' [x]-y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> Truel

3z

y(z) — 5 + cie” 4+ cpe”

T
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14.9 problem 2(a)

Internal problem ID [6379]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

Yy +9y =0

With initial conditions

[y(0) = 1,4/(0) = 2]

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

Ldsolve([diff(y(x),x$2)+9*y(x)=0,y(0) =1, D(y)(0) = 2],y(x), singsol=all) J

y(z) = 28%(33:) + cos (3z)

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

‘ DSolve[{y'' [x]+9*y[x]==0,{y[0]==1,y' [0]==2}},y[x],x,IncludeSingularSolutions +> Truel

y(z) — gsin(3x) + cos(3z)
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14.10 problem 2(b)

Internal problem ID [6380]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

V' -y +dy==z

With initial conditions
[y(1) =2,4'(1) = 1]

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 73

-

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)+4*y(x)=x,y(1) = 2, D(y) (1) = 1],y(x), sin}sol=all)

y(z)

((sin (@) V15 + 135 cos (@)) cos (@) — sin (‘/1275””> <\/ﬁ cos <‘/TT5> — 135sin <‘/TT5>>) e5 3
B o 80

+ 1 + 16

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 67

DSolve[{y'' [x]-y' [x]+4*y[x]==x,{y[1]==2,y' [1]==1}},y[x],x, IncludeSingularSolu*:ions -> Truel

N

y(z) — % (2035 —/15e"7 sin (%\/1_5@ - 1)) +135¢"7" cos (%\/ﬁ(x - 1)) + 5)
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14.11 problem 2(c)

Internal problem ID [6381]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

yll+2yl+5y :ez

With initial conditions

[y(0) = —1,4/(0) = 1]

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

Ldsolve([diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=exp(x),y(0) = -1, D(y)(0) = 1],yfx), singsol=al

_ (—9cos (2z) —sin (2z)) e €7
y(z) = . +

v/ Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 32

LDSolve [{y'' [x]+2*y' [x]+5*y[x]==Exp[x],{y[0]==-1,y"' [0]==1}},y[x],x, IncludeSing#larSolutions -

y(z) — %e‘x (¢ — sin(2z) — 9 cos(2z))
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14.12 problem 2(d)

Internal problem ID [6382]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

v’ + 3y’ + 4y = sin (z)

With initial conditions

v Solution by Maple
Time used: 0.25 (sec). Leaf size: 95

‘dsolve([diff (y(x) ,x$2) +3*diff (y(x) ,x) +4*y(x)=sin(x) ,y(1/2%Pi) = 1, D(y) (1/2*P#) = -1],y(x),

y(z)

<<\/7 sin (‘/Zz) + 35 cos (@)) cos (%) — sin (%) <\/7 cos (%) — 35sin <%>>) e~ T+F

cos (z) = sin(x)
6 + 6
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v/ Solution by Mathematica
Time used: 1.46 (sec). Leaf size: 79

LDSolve [{y'' [x]+3xy' [x]+4*y[x]==Sin[x],{y[Pi/2]==1,y' [Pi/2]==-1}},y[x],x, IncluﬂdeSingularSolut

y(z) = % (—\ﬁei(”"%) sin (iﬁ(w - 29:)) + 7sin(z)

+ 35e1(™22) ¢og (}lﬁ(w — 2x)) — 7cos(x))
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14.13 problem 2(e)

Internal problem ID [6383]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(e).

ODE order: 2.

ODE degree: 1.

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

T

y' ty=e

With initial conditions

[y(2) = 0,4'(2) = -2

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 50

Ldsolve([diff(y(x),x$2)+y(x)=exp(-x),y(2) = 0, D(Y) (2 = -21,yx), singsol=all})

e ((—cos(x) +sin (z)) cos (2) — cos () sin (2) — sin (z) sin (2)) e
y(z) = -+ 9

— 2sin () cos (2) + 2 cos () sin (2)

v Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 48

‘ DSolve[{y'' [x]+y[x]==Exp[-x],{y[2]==0,y' [2]==-2}},y[x],x, IncludeSingularSolutﬁons -> True]

y(z) = %e_w—Q((éle2 —1) e”sin(2 — z) — " cos(2 — z) + €°)
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14.14 problem 2(f)

Internal problem ID [6384]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(f).

ODE order: 2.

ODE degree: 1.

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

y" —y = cos (z)

With initial conditions

[y(0) = 3,%'(2) = 2]

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 54

Ldsolve([diff(y(x),x$2)—y(x)=cos(x),y(0) = 3, D(y)(2) = 2],y(x), singsol=all) J

(z) = (sin (2) — 4) e7**2 + 7Te 2+ 4 (—sin (2) + 4) e**2 + (—e* — 1) cos (z) + 7€®
= 2¢t+2

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 67

LDSolve [{y'' [x]-y[x]==Cos[x],{y[0]==3,y' [2]==2}},y[x],x, IncludeSingularSolutiof;s -> True]

e ®(7e*® — e2**2(sin(2) — 4) + (1 + e*) (—e®) cos(z) + Te* + €2(sin(2) — 4))
y(z) — 20+ e
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14.15 problem 2(g)

Internal problem ID [6385]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(g).

ODE order: 2.

ODE degree: 1.

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

y" = tan (x)

With initial conditions

[y(1) =1,9'(1) = —1]

v Solution by Maple
Time used: 0.579 (sec). Leaf size: 135

Ldsolve([diff(y(x),x$2)=tan(x),y(1) =1, D(y (1) = -11,y(x), singsol=all) J

y(z)
(—ie* — i) polylog (2, —€*®) + 2z(1 + €*) In (1 + €**) + (ie* + ) polylog (2, —e*) + (—2e%* — 2) In (1

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 86

( N
LDSolve [{y'' [x]==Tan[x],{y[1]==1,y' [1]==-1}},y[x],x,IncludeSingularSolutions -j> True]

y(x) — %(—z PolyLog (2, —€***) + i PolyLog (2, —€*) — iz® — 2z + 2z log (1 + €**)
— 2z log(cos(z)) + 2z log(cos(1)) + (4 +14) — 2log (1 + €*))
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14.16 problem 2(h)

Internal problem ID [6386]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 2(h).

ODE order: 2.

ODE degree: 1.

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

With initial conditions

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 42

Ldsolve([diff(y(x),x$2)—2*diff(y(x),x)=1n(x),y(1) = exp(1), D(y) (1) = 1/exp(1)}],y(x), singsol

y(z) = (f] (—e**Eiy (2_21) + > Ei;@) —In(_z21) 4+ 2e>73)d_21) +e

v/ Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 66

DSolve[{y'' [x]-2*y' [x]==Log[x],{y[1]==Exp[1],y' [1]1==1/Exp[1]1}},y[x],x, Include$ingularSolutio

J

N

1
y(z) — 1 (62’” ExplIntegralEi(—2x) — ExplntegralEi(—2)e* + 2z + 2¢**~* — 2z log(x)

2
—log(—z) +ir +4e — = — 2)
e
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14.17 problem 3(a)

Internal problem ID [6387]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

y' +3y +2y=2zx—1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

Ldsolve (diff (y(x) ,x$2)+3*diff (y(x),x)+2*y(x)=2*x-1,y(x), singsol=all) J

y(z) = —e ¢+ e+ —2

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

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

y(x) = z+cre” ¥ + e — 2
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14.18 problem 3(b)

Internal problem ID [6388]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

yll _ 3y/ + 2y — e—.’l?

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

Ldsolve (diff (y(x) ,x$2)-3*diff (y(x) ,x)+2xy(x)=exp(-x),y(x), singsol=all) J

y(z) = | €°c1 + 5 +c)e

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29

DSolvely'' [x]-3*y' [x]+2*y[x]==Exp[-x],y[x],x,IncludeSingularSolutions -> Truel]

& J

—T

y(x) — % + c1€” + cpe™®
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14.19 problem 3(c)

Internal problem ID [6389]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

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

Y’ —y' — 2y = cos(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e

tdsolve(diff(y(x),x$2)—diff(y(x),x)-2*y(x)=cos(x),y(x), singsol=all)

~—

_ 3cos(z) sin(x)
_ T 2 , _
y(x) = 267" + ¥y 10 10

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 34

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

sin(x 3cos(z
y(z) = — 15] ) — 10( ) +cre % + cpe?®
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14.20 problem 3(d)

Internal problem ID [6390]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(d).

ODE order: 2.

ODE degree: 1.

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

y" + 2y —y =sin (z) "z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

( N

tdsolve(diff (y(x),x$2) +2*diff (y(x) ,x) -y (x)=x*exp(x)*sin(x),y(x), singsol=all) J

(va-1)z

_(1+\/§)x61 N e”(17sin (z) z — 68 cos (z) = + 44 sin (z) + 62 cos (z))

c2te 989

y(z)=e

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 59

LDSolve [y'' [x]+2*y' [x] -y [x]==x*Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions —f True]

v2)e) Lo e(VE)e L L (170 4 44) sin(z) + (62 — 682) cos(a))

y(x) — cle_(( 539

322



14.21 problem 3(e)

Internal problem ID [6391]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(e).

ODE order: 2.

ODE degree: 1.

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

y" + 9y = sec (2z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

e

tdsolve(diff(y(x),x$2)+9*y(x)=sec(2*x),y(x), singsol=all)

~—

y(z) = sin (3z) ¢3 + cos (3z) ¢1 — g N sin (z) (—4 cos (z)” + 1)6\/5 arctanh (v/2 sin (z))
n (—4 cos (x)3 + 3cos (z)) \/2 arctanh (cos (z) ﬂ) 4 cos (w)2

6 * 3

v/ Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 102

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

y(r) — é (—\/§sin(3x)arctanh (\/§ sin(ac)) — v/2cos(3z)arctanh <\/§ — tan (g))
— V2 cos(3z)arctanh <tan (g) + \/§> + 4 cos(2z) + 6¢; cos(3z) + 6¢2 sin(3x)>
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14.22 problem 3(f)

Internal problem ID [6392]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(f).

ODE order: 2.

ODE degree: 1.

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

v +4y +4y=In(z)z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

e

tdsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=x*ln(x),y(x), singsol=all)

~—

—2e 1) Ei; (-2 2z —2)1
y(x)=CQe_2”+e_2xmcl—e (x+i i ( x)_§+(x g)n(x)

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 52

‘ DSolvely'' [x]+4x*y' [x]+4*y[x]==x*Log[x],y[x],x,IncludeSingularSolutions -> Tru#]

1
y(z) — ge_zx (2(z + 1) ExplntegralEi(2z) — 3¢* + 2¢**(z — 1) log(z) + 8cox + 8¢1)
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14.23 problem 3(g)

Internal problem ID [6393]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(g).

ODE order: 2.

ODE degree: 1.

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

2
x2y"+3y'm+y= 5

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

Ldsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+y(x)=2/x,y(x), singsol=all)

| —

In(z)c n In (z)° )
T T T

y(z) =

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 21

LDSOlve [x~2xy' ' [x]+3*x*y' [x]+y[x]==2/x,y[x] ,x,IncludeSingularSolutions -> True}]

log?(z) + c; log(z) + ¢
T

y(z) —
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14.24 problem 3(h)

Internal problem ID [6394]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 3(h).

ODE order: 2.

ODE degree: 1.

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

y" + 4y = tan (z)?

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

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

. 2
y(x) =sin (2x) Cy+CO0S (2%) c1+ (2 cos ($)2 _ 1) In (COS (x)) +2cos (.’1}) sin (,’L‘) r— 3 Sln2(1')
v’ Solution by Mathematica

Time used: 0.091 (sec). Leaf size: 32

-

LDSolve [y'' [x]+4*y[x]==Tan[x]"~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) = (z + ¢3) sin(2z) + cos(2z) <log(cos(x)) + %1 + c1> — ?1
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14.25 problem 4(a)
Internal problem ID [6395]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

y//_y:3e2ac

Given that one solution of the ode is

= eZa:
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19
Ldsolve( [diff (y(x),x$2)-y(x)=3*exp(2*x) ,exp(2*x)],y(x), singsol=all) J

y(z) = coe™® + e%c; +e**
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 25

r

LDSolve [y'' [x]-y[x]==3*Exp[2*x] ,y[x] ,x,IncludeSingularSolutions -> Truel

| —

y(z) = ¥ + c1e” + coe””
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14.26 problem 4(b)
Internal problem ID [6396]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(b).

ODE order: 2.

ODE degree: 1.

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

Yy’ +y = —8sin(3z)

Given that one solution of the ode is

y1 = sin (3z)

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

Ldsolve( [diff (y(x),x$2)+y(x)=-8*sin(3*x),sin(3*x)],y(x), singsol=all)

y(z) = sin (z) c2 + cos () ¢; + sin (3z)
v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 20

LDSolve [y'' [x]+y[x]==-8%Sin[3*x],y[x],x,IncludeSingularSolutions -> True] J

y(x) — sin(3z) + ¢; cos(z) + ¢ sin(z)
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14.27 problem 4(c)
Internal problem ID [6397]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(c).

ODE order: 2.

ODE degree: 1.

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

y'+y +y=2>+2x+2

Given that one solution of the ode is

nh=x

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

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)+y(x)=x"2+2%x+2,x~2],y(x), singsol=all) J

y(x) = coe” 2 sin <@) +e72 cos <@> c1 + 22

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 51

-

N
LDSolve [y'' [x]+y' [x]+y[x]==x"2+2*x+2,y[x] ,x,IncludeSingularSolutions -> Truel J

3 3
y(z) — 2% + coe™/? cos (%) + c1e”%?sin <%>
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14.28 problem 4(d)

Internal problem ID [6398]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Drill excercises. Page 105
Problem number: 4(d).

ODE order: 2.

ODE degree: 1.

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

y"—i—y':m_l

T

Given that one solution of the ode is
y1 =In(z)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)=(x-1)/x,1n(x)],y(x), singsol=all)

y(z) = / (1+e ™ Eiy (—z) +e%c1) dz + ¢

v/ Solution by Mathematica

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

‘ DSolvel[y'' [x]+y' [x]==(x-1)/x,y[x],x,IncludeSingularSolutions -> True]

y(x) — e~ % ExplntegralEi(x) + z — log(z) — c1e™® + ¢2
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15 Chapter 2. Problems for Review and Discovery.
Challenge excercises. Page 105

15.1 problem 3 . . . . . ...
15.2 problem 4 . . . . .. B33

331



15.1 problem 3

Internal problem ID [6399]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Challenge excercises. Page 105
Problem number: 3.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y — 2z +2y =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

Ldsolve([x‘Z*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,y(0) =0, D(y)(0) = O],y}x), singsol=al

y(z) = coz?
v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 11

r

N
LDSolve [{x"2*y' ' [x]-2*x*y' [x]+2*y[x]==0,{y[0]==0,y"' [0]==0}},y[x],x, IncludeSingj.llarSolutions -

y(x) — cox?
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15.2 problem 4

Internal problem ID [6400]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Challenge excercises. Page 105
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y" + 9y = —3 cos (2z)

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

e

tdsolve(diff(y(x),x$2)+9*y(x)=—3*cos(2*x),y(x), singsol=all)

~—

3 cos (2z)

y(x) = sin (3z) c2 + cos (3z) ¢; — 3

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 28

LDSolve [y'' [x]+9*y[x]==-3%Cos [2*x] ,y[x],x,IncludeSingularSolutions -> True] J

3
y(x) — ~F cos(2z) + ¢ cos(3z) + c2 sin(3x)
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16 Chapter 2. Problems for Review and Discovery.

Problems for Discussion and Exploration. Page
105

16.1 problem 1 . . . . . . . . . . e
16.2 problem 2 . . . . . . . 336
16.3 problem 4 . . . . . . ... 337
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e

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

N

16.1 problem 1
Internal problem ID [6401]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Problems for Discussion and Ex-
ploration. Page 105

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Y +y = cos (z)

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

-

cos (z) 4 sin ()

5 5 +e "¢

y(z) =

v/ Solution by Mathematica

Time used: 0.036 (sec). Leaf size: 23

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

y(z) — %(sin(x) + cos(z) + 2c1e77)
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16.2 problem 2

Internal problem ID [6402]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Problems for Discussion and Ex-
ploration. Page 105

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' +3y=0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

‘ dsolve([diff (y(x),x$2)=-3*y(x),y(0) = -1],y(x), singsol=all)

y(x) = ¢y sin (\/590) — cos (\/5:1:)

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 27

e N

LDSolve [{y'' [x]==-3*y[x],{y[0]==-1}},y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — —cos (\/§x> + co8in (\/§x>
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16.3 problem 4
Internal problem ID [6403]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 2. Problems for Review and Discovery. Problems for Discussion and Ex-
ploration. Page 105

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

y'+sin () = 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

-

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

~—

y(z) 1
d a—x—c=0
V2cos(_a)+c
y(e) 1
/ — d a—x—c3=0
V2cos(_a)+c

v/ Solution by Mathematica

Time used: 3.86 (sec). Leaf size: 69

LDSolve [y'' [x]+Sin[y[x]1]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(x) — —2 JacobiAmplitude 1\/(01 +2)(z + c2)?, :
2 C1 + 2

1 4
y(z) — 2 JacobiAmplitude ( =+/(c; + 2)(z + ¢2)2,
2 c1 + 2
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17 Chapter 4. Power Series Solutions and Special
Functions. Section 4.2. Series Solutions of
First-Order Differential Equations Page 162

17.1 problem 1(a) solving using series . . . . . . .. .. ... ... ... ..
17.2 problem 1(a) solving directly . . . .. ... ... .. ... ... . ... .. 340
17.3 problem 1(b) solving using series . . . . . . ... ... ... B41]
17.4 problem 1(b) solving directly . . . ... .. ... ... ... ... ... 3421
17.5 problem 1(c) solving using series . . . . . . . . .. ... ...
17.6 problem 1(c) solving directly . . . . . . . . .. ... ... L. 344
17.7 problem 1(d) solving using series . . . . . . . . ... ...
17.8 problem 1(d) solving directly . . . .. ... ... .. ... ... .. ...
17.9 problem 1(e) solving using series . . . . . . . . .. ... ... [347
17.10problem 1(e) solving directly . . . . . . . . . . ... ... ...
17.11problem 1(f) solving using series . . . . . . . . . . . ... ... 349
17.12problem 1(f) solving directly . . . . . . . ... ... ... .. ... 3501
17.13problem 2(a) solving using series . . . . . . . ... . ... B51]
17.14problem 2(a) solving directly . . . . ... ... ... ... ... ... .. 352
17.15problem 2(b) solving using series . . . . . . . ... ..o 353
17.16problem 2(b) solving directly . . . . . . .. ... ... ... ... 3541
17.17problem 2(c) solving using series . . . . . . . .. ... ...
17.18problem 2(c) solving directly . . . . . . . .. ... ... L
17.19problem 2(d) solving using series . . . . . . . . . ... ...
17.20problem 3 . . . . . ... 358
1721problem 4 . . . . . . .. 359
17.22problem 5 solved using series . . . . . . . .. ... 360
17.23problem 5 solved directly . . . . . . . . ... ... Lo 3611
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17.1 problem 1(a) solving using series

Internal problem ID [6404]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(a) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—2yz+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: 24

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

y(z) = (1 + % + %z‘l + %m6> y(0) + O(z°)

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 25

-

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

-/

6

%
y(m)—)cl(€+§+x2+1)
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17.2 problem 1(a) solving directly

Internal problem ID [6405]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(a) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—2yz+y' =0

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

-

dsolve(diff (y(x) ,x)=2*x*y(x),y(x), singsol=all)

N\

y(x) = cre”
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 18

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

y(z) = c1e”

y(z) =0
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17.3 problem 1(b) solving using series

Internal problem ID [6406]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(b) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=1

With the expansion point for the power series method at = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

‘0rder:=8;

Ldsolve (diff (y(x) ,x)+y(x)=1,y(x) ,type="'series',x=0); J

1, 1, 1 1 1 1
— (1= 12 13 L 4 5 6 7\ (0
y(@) ( THT 5 Yot T 10® T sow” ) VO
2 3 4 5 6 7
O S N S By

2 6 24 120 720 5040

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 97

r

LAsymptoticDSolveValue [y' [x]+y[x]==1,y[x],{x,0,7}]

| —

x’ x8 ¥ ot 2 z?

—_— ____|____

%
Y@ = 500 70 120 21T 6 2
x’ x5 ot o 2
+q( +—————+———~%——x+0+x

5040 ' 720 120 24 6 | 2
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17.4 problem 1(b) solving directly

Internal problem ID [6407]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(b) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=1

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

-

dsolve(diff (y(x) ,x)+y(x)=1,y(x), singsol=all)

N\

ylx) =14+e"¢y

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 20

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

y(z) > 14+ ce™™
y(z) =1
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17.5 problem 1(c) solving using series

Internal problem ID [6408]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(c) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y=2

With the expansion point for the power series method at = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

‘0rder:=8;
Ldsolve(diff(y(x),x)—y(x)=2,y(x),type='series',x=0); J

1, 1, 1 1 1 1
— (1 1Ryt oA L5 Y o6 1 T 0
y(zx) (+x+2x +6x —|—24x +120x +720x +504Ox)y()
3 4 5 6 7
9 2 T T T T T o8
T2 T 5t 65+ 360 T a0 T O

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 93

r

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

x’ 26 2 ozt 2B

2
_) —_ —_ P R
¥@) = oot teo T2 T3 72

x’ x0 ozt P x?
oot otttz +1) + 20

5040 720 120 24 6 2
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17.6 problem 1(c) solving directly

Internal problem ID [6409]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(c) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=2

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

-

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

N\

y(z) = =2+ €°¢y

v/ Solution by Mathematica

Time used: 0.035 (sec). Leaf size: 18

LDSolve [y' [x]-y[x]==2,y[x],x,IncludeSingularSolutions -> True]

y(xz) > =2+ c1€”
y(z) = =2
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17.7 problem 1(d) solving using series

Internal problem ID [6410)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(d) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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: 46

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

1 1 1 1 1 1
—(1— 12 13, b a4 1 o5 L e 1 7 8
y(z) ( T+ @ — o+ o pat = onn” ot — e y(0) + O(=z®)
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 53
[AsymptoticDSolveValue [y' [x]1+y[x]1==0,y[x],{x,0,7}]
x’ A R S
y(l’)—)C1(—M+%—m+ﬂ—€+?—l’+l)
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17.8 problem 1(d) solving directly

Internal problem ID [6411]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(d) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=0

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

-

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

N\

y(z) =e ¢

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 18

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

T

y(x) = cre”

y(z) =0
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17.9 problem 1(e) solving using series

Internal problem ID [6412]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(e) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

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

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

7 8
2” 6" T24" T120 mﬁ“+mmx)“m+0@)

1 1 1 1 1 1
y(x)=(1+x+—w2+—x3+—z4+ z° + 0

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

-

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

x’ x 2 ozt 3 P
e e v v 1
y@%»q(wm+7m+j%+d4+64-2+x+)
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17.10 problem 1(e) solving directly

Internal problem ID [6413]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(e) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

-

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

N\

y(x) = e"¢y

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 16

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

y(z) = c1€”

y(z) =0
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17.11 problem 1(f) solving using series

Internal problem ID [6414]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(f) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

y —y=21’

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

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

N\

27 7% To1® T 120" T 7207 T 5040
3 ozt x5 g z’
T4 42 4 4 " 408
+3+ 13" 60 T 360 T 2520 T O

1 1 1 1 1 1
y(z) = (1 +z4+ -+ + 't a2+ —x7) y(0)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 87

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

x’ 26 2 ot 2B x’ 8 x> ozt 23 22
= T o r v, r,r 1
Y@ = 5530 7360 Te0 T12 7 3 +c1(5040+ 20 10 ute Ty Tt )
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17.12 problem 1(f) solving directly

Internal problem ID [6415]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 1(f) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

y —y=21’
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve (diff (y(x) ,x)-y(x)=x"2,y(x), singsol=all) J

y(z) = —2° — 22 — 2+ €%¢;
v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 21

-

LDSolve [y' [x]-y[x]==x"2,y[x],x,IncludeSingularSolutions -> Truel

| —

y(x) = —2% — 2z + c1e” — 2
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17.13 problem 2(a) solving using series

Internal problem ID [6416]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(a) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr—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: 13

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

y(z) = a1z + O(2®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 7

-

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

N

y(z) = az
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17.14 problem 2(a) solving directly

Internal problem ID [6417]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(a) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr—y=0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 7

-

dsolve (x*diff (y(x),x)=y(x),y(x), singsol=all)

N\

y(z) =z
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

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

y(z) = az
y(z) =0
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17.15 problem 2(b) solving using series

Internal problem ID [6418]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(b) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2’y —y=0

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 13

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

y(z) = cre V"
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17.16 problem 2(b) solving directly

Internal problem ID [6419]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(b) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2’y —y=0

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

( hY

dsolve(x~2*diff (y(x),x)=y(x),y(x), singsol=all)

8=

y(x) = cre”
v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 20

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

y(x) — cre /"

y(z) >0
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17.17 problem 2(c) solving using series

Internal problem ID [6420]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(c) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y/_y=z2
T

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

e

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

y(z) = az(1+ 0 (2°)) + 2° (% +0 (x5)>

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 15

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

3

T
y(x) — 5 +ax
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17.18 problem 2(c) solving directly

Internal problem ID [6421]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(c) solving directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y/ _ g — .’1:2
T
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve(diff (y(x),x)-(1/x)*y(x)=x"2,y(x), singsol=all) J

2
y(x) = <x_ + cl) x
2
v/ Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 17

DSolvely' [x]-1/x*y[x]==x"2,y[x],x,IncludeSingularSolutions -> True]

N J

y(z) > —+azx
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17.19 problem 2(d) solving using series

Internal problem ID [6422]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 2(d) solving using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+i=s
x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve(diff(y(x),x)+(1/x)*y(x)=x,y(x), singsol=all) J
$3 + C
_ 3 1
y(z) =~

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 19

-

LDSolve [y' [x]+1/x*y[x]==x,y[x] ,x,IncludeSingularSolutions -> True]

-/

2?2

y(x)—>§+;
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17.20 problem 3

Internal problem ID [6423]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-

tions of First-Order Differential Equations Page 162
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, 1

V=T

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

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

3 3z 527 8
y(x)—y(O)—l-z—}-E—l-E-i-m—i-O(x)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28

-

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

-/

(@) = 5x7+3x5+x3+x+c
y 112 7740 T 6 !

358



17.21 problem 4

Internal problem ID [6424]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=1

With the expansion point for the power series method at = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

‘0rder:=8;
Ldsolve(diff(y(x),x)=1+y(x),y(x),type='series',x=0); J

1 1 1 1 1 1
—(1 e B S R SRR SUTRL R SRS )
y(zx) (+x+2x +6x —|—24x +120x +720x +504Ox)y()
2 3 ozt x5 af z’ 8
+$+E+€+ﬂ+ﬁo+%+5o—40+0($)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 95

r

LAsymptoticDSolveValue [y' [x]==1+y[x],y[x],{x,0,7}]

(V]

x’ x0 ¥ o I =z

5040*%*170*%*%4*7

x’ x8 ¥ oz 3 g2
oot ot ettt —f x4 1) 43

y(z) —

8

5040 720 120 24 6 2
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17.22 problem 5 solved using series

Internal problem ID [6425]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 5 solved using series.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

y+y==z

With initial conditions

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

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

p
‘Order:=8;
‘dsolve([diff(y(x),x)=x-y(x),y(O) = 0],y(x) ,type="'series',x=0);

12 ]'3 1 4 1 5 1 6 1 7 8
PO e SIS S e SRR S S S |
y(@) = 52° = 527 + 558" — 550" + 7a62” — g +0(2%)

v Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 46

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

x’ x5 ¥ xt 2 2

(@)= ~5oa0 T720 "120 T2d 6 T2
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17.23 problem 5 solved directly

Internal problem ID [6426]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.2. Series Solu-
tions of First-Order Differential Equations Page 162

Problem number: 5 solved directly.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

y+y==z

With initial conditions

[y(0) = O]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

-

dsolve([diff (y(x),x)=x-y(x),y(0) = 0],y(x), singsol=all)

N

ylx)=z—1+4+¢e"

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 13

‘ DSolve [{y' [x]==x-y[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]

ylx) >z +e -1
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18 Chapter 4. Power Series Solutions and Special
Functions. Section 4.3. Second-Order Linear
Equations: Ordinary Points. Page 169

18.1 problem 1(a) . . .. . . . . . .. 363
18.2 problem 1(b) . . . . . . . .. 364
18.3 problem 1(C) . . . . . . .. 365
184 problem 1(d) . . . . . . . ... 3661
185 problem 1(€) . . . . . . . .. 368
18.6 problem 1(f) . . . . . . . .. L 369
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188 problem 3 . . . . . ... Byal
18.9 problem 4(a) . . . . . ... 372
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18.12problem 6 . . . . . ... 376
18.13problem 7 . . . . . . L 377
18.14problem 8 . . . . . . . 378
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18.1 problem 1(a)

Internal problem ID [6427]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

vy +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);

1 1 1 1 1 1
=(1=2 2 4~ .6 ;| 5 7 D 8
y(z) ( 58 T g~ 5T )y(0)+ (a: 320+ 152° = 15:77 ) DW) (0) + O(a”)
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}]

7

O Y (RN s WA (AR S !
y 2\"105 "15 3 "8 8 2
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18.2 problem 1(b)

Internal problem ID [6428]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y' =y +yz=0

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

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

1 1 1 1 1
S Tt e S B R T
y(@) ( 6" ~21% ~120° T2am0” taz® ) YO
1 2 1 3 1 4 1 5 1 6 1 7 8
Rttt - 2% — 47D
+ (x-l— 52 6% ~51% ~30% ~90% ~ 1680° (y) (0) + O(z®)

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

-

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

~—

7 6

(1;)_“3 :c_+x__x_5_:v_4_x_3+l +c _ac_7_x_6_m_5_x_4+x_3+x_2+x
y '\630 "240 120 24 6 2\ 1680 90 30 24 6 ' 2
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18.3 problem 1(c)

Internal problem ID [6429]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y' +2z—y=2

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

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

1 7
_ 2224 6
y(z) = (1 + 527 = gt ot )y(O)
1 1 2 oz
=3 It e D vz el 8
+<:1: 6% T 1% T 11 ) (y)()+6 51 T1p T (z°)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 77

-

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

5

(x)_>x x+x3+c x7+x5 x3+m te 725 x4+x2+1
y 112 24 "6 "2\ 112" 24 6 "N240 8 " 2
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18.4 problem 1(d)

Internal problem ID [6430]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y”—l—y’—yx2=1

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 72

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

12° 760" " 360
1, 14 1, 7 . 19
* (x 2” T6" ~2a" T120" T 720
z? 3zt 2% 1325 1127

z 8
+ 5 =% e 13 " 70 " 1es0 T OE)

_ L, 15 1 5 1
y(x)—(l—l— T x°+ - 5550° y(0)

13

x5 + @ﬂ) D(y) (0)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 126

LAsymptoticDSolveValue [y'' [x]+y' [x]+x~2xy[x]==1,y[x],{x,0,7}]

(z) = 2 31x7 B 1126 B x° N z? +
y 5040 720 120 ' 24

x z®
2+1<2520 360 ' 60 12 1>
+C2<_37x +17x6_x_5_x_4+x___+z>
5040 720 24 24 6 2
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18.5 problem 1(e)

Internal problem ID [6431]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

(2 +1)y" +yz+y=0

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

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

(Y2, 5 4 17T 6 1 15 13 4 8
y(x)—(l 57 +24x 1" y(0)+ |z 3% +6:c 196" D(y) (0) + O(z®)

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

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

(x) = c _iﬂ+x_5_as_3+x +c —E+5—x4—x—2+1
y 2\7126 "6 3 !
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18.6 problem 1(f)

Internal problem ID [6432]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

' +y'(1+z)—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 64

‘0rder:=8;
‘dsolve(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
y(z) = (1 + -2 — P+ 2 — ——a®

P
2 76" T60° T 360" 840" > y(0)
1 1

1o, 153 5 6, L 7 8
Pt —P 4+ —a 4+ —4" | D
+ (x 5% T 6% ~ 5% T 360% T 3a0® (y) (0) + O(=z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 84

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

7 6 5

(:I?)—)C _.’E__.’E_+.’I,'__£E_3+.’IJ_2+1 +c Z'_7+.’L'_6_.'It_5+$_3_$_2+x
y ! 840 360 60 6 2 2\ 840 " 360 60 ' 6 2
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18.7 problem 2

Internal problem ID [6433]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

(®+1)y" +2y'z -2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

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

)= (144 = gt + 1) y0) + D) O+ O(c")

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30

LAsymptoticDSolveValue [(1+x72) *y' ' [x] +2*x*xy' [x] -2*y [x]==0,y[x],{x,0,7}] J

28 2t
y(x)—)cl<€—§+:v2+1> + cox
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18.8 problem 3

Internal problem ID [6434]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

vy +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);

1 1 1 1 1 1
=(1=2 2 4~ .6 ;| 5 7 D 8
y(z) ( 58 T g~ 5T )y(0)+ (a: 320+ 152° = 15:77 ) DW) (0) + O(a”)
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}]

7

O Y (RN s WA (AR S !
y 2\"105 "15 3 "8 8 2
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18.9 problem 4(a)

Internal problem ID [6435]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

y”+y’—ya:=0

With initial conditions
[y(0) = 1,4/(0) = 0]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

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

1 1 1 1 1
qaig_Ltoa s o5 b6 1 g 8
y(z) +6x 51" +120az +240a: 630° + 0 (z°)

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

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

x’ x0 ¥ ot 2B

Y(@) >~z oa0 T10 216 T
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18.10 problem 4(b)

Internal problem ID [6436]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 4(b).

ODE order: 2.

ODE degree: 1.

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

y”+y’—ya:=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: 22

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

1o 1 1, 15 16 1 5 8
y(z) ==z 5% 5% 517 ~ 357 T 0% ~ Tes0® + 0 (z°)

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

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

7 1'6 $5 .'13'4 .’L'3 $2

X
_) _— — P S
y(@) 1680 790 30Tt 2 ®
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18.11 problem 5

Internal problem ID [6437]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

1 22
1/
+ + - —— =0
y (p 2 4)y

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 120

‘0rder:=8; ‘
dsolve(diff (y(x),x$2)+(p+1/2-x72/4) *y(x)=0,y(x) ,type="'series' ,x=0);

N J

_ (2p+1)z®> (4p* +4p+3)z*  (8p® + 12p? + 34p + 15) z°
y(@) = (1 VR 96 5760 y(0)
(2p+1)z® (4p*°+4p+7)x5 (8p® + 12p* + 58p + 27) z”
* (”” 2 480 40320 biy)©

+ O(zs)
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v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 142

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

(—4p —2)(4p+2)%z" 13(—4p—2)z" (Up+2)%® 1 5
~(—dp—2
y(@) = e < 322560 ST R T Y R
z° (—4p — 2)(4p +2)%z% T(—4p—2)z® 1
il = 4 ) 2 4
T x) + cl( 46080 t om0 TPt

+1(—4 —2)x2+m—4+1
g\ P 48
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18.12 problem 6

Internal problem ID [6438]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

yv' +yr =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

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

(11 Lo LI 8
y(z) = (1 6% T 150 )y(O) + (a: 5% T 50a® D(y) (0) + O(z®)
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 42

-

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

7zt 8 28
T T T
y(m)—>02(504 12+m>+61(180 6 + )
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18.13 problem 7

Internal problem ID [6439]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 7.

ODE order: 2.

ODE degree: 1.

(4

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

(=z>+ 1)y —y'z+p’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: 121

e

A\

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

+ —

y(z) = (1 _ p’z’ p2(p2 —4) zt pQ(p4 — 20p? + 64) xﬁ) 4(0) + (33 _ (p2 ~1) 23

2 24 720 6
(p* —10p* +9)z®  (p® — 35p* + 259p* — 225) 27 5

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 155

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

b
y(@) _”2( 5040 © 144 T 120 720 12 6 ‘112 40 "6 "
1 6 6 p4z6 p4z4 4p2z6 p2x4 p2z2
- . _rr 1
+Cl( 20" T 36 T4 45 6 2

6x7 p4x7 p4x5 37p2.’E7 p2.’135 p2.’L‘3 5(1?7 3:175 x3 )
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18.14 problem 8

Internal problem ID [6440]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.3. Second-Order
Linear Equations: Ordinary Points. Page 169

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' — 2z +2yp=0

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

Time used: 0.016 (sec). Leaf size: 109

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

y(z) = (l—pz2+p(p _62)3:4 _p(p—2)9((])9—4).7;6> y(0)
+<m_(p—31)x L —4§0+3)w (P -9p 4(—532(;329—15)33 )D(y)(O)

+0(z%)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 141

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

1 5, . p’x” p¥® 23px” 2px® p2x* 7 L A
% —_— —_ — —_ JE— JE— JR—
y(@) C2< 630" " T 70 T30 " 60 15 3 a2 10 3"
s, P2t phet 4ps®  pot .y 1)

1
+Cl(_%px 5T T T3 P
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19 Chapter 4. Power Series Solutions and Special
Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

19.1 problem 1(a) . . . . . . . .. .. 380
19.2 problem 1(b) . . . . . . ...
19.3 problem 1(c) . . . . . . .. 383
194 problem 1(d) . . . . . . . ...
19.5 problem 2(a) . . . . . ...
19.6 problem 2(b) . . . . . ...
19.7 problem 2(c) . . . . . ..
19.8 problem 2(d) . . . . . ... 390
19.9 problem 2(e) . . . . . ... 3921
19.10problem 3(a) . . . . . ...
19.11problem 3(b) . . . . . . ...
19.12problem 3(c) . . . . . .. 390
19.13problem 3(d) . . . . . ...
19.14problem 4(a) . . . . . ... 398
19.15problem 4(b) . . . . . .. A00
19.16problem 4(c) . . . . . .. 4a1
19.17problem 4(d) . . . . . . .. 403
19.18problem 5 . . . . . ... 404
19.19problem 6 . . . . . .. L. 405
19.20problem 8 . . . . . . 406
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19.1 problem 1(a)

Internal problem ID [6441]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

Pr-1)y" —2(x—-1)y +3yz =0

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

X Solution by Maple

‘Order:=8; ‘
‘dsolve(x‘B*(x-l)*diff(y(x),x$2)-2*(x-1)*diff(y(x),x)+3*x*y(x)=0,y(x),type='se#ies',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 108

e

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

5 cpe i %
y(z) = coe 320 128 40 T3z "ot

(51x7 1926 925 9x* 23 3x? )
+c

1 (173lac7 _ 795z°  5lz® 63z  2* 3a? ) 3

T30 18 40 32 2 4 !
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19.2 problem 1(b)

Internal problem ID [6442]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

(2 -1)y" —z(1—2)y +2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 654

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

V2 ot V2 2 6\/§—Sm3 —49\/§+69$4
—14+2v/2  —5+3v2 57v/2 — 81 1104 — 780+/2
293/2 — 414 ,  —2757/2 43898
i X
6108+/2 — 8640 114408 — 80892+/2
1 775672 — 109686

+f%(—1+2¢®(v@——n(—3+2v§)@a4—¢®(—5+2v§)@34~¢®(—7+2v§
+O(x8)>+02$‘/§<1+ V2 V2 e, OV248

y(z) = crz V2 (1 +

o

T+ x ——=
1+2v2 5432  57vV2+381
492469 ,  293v/2+ 414 v 27572 + 3898

e i
1104 + 780+/2 6108+/2 + 8640 114408 + 80892+/2
1 775672 + 109686

T126 (14 2v2) (1+v2) (3+2v2) 2+ v2) (5+2v2) (3+ 2) (T+2v2
+O(z8)>

i
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 10352

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

Too large to display
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19.3 problem 1(c)

Internal problem ID [6443]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

x2y/l+ (_x+2) y/ — O

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 64

e

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

283517 3152° 45x*  15x3 3
y(x)—>02e2/’”( 2$ + 3152° + 4x + 2x + 2x +3x2+;+1>x3—|—01
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19.4 problem 1(d)

Internal problem ID [6444]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

Bzr+1Dzy" —y(1+2z)+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: 72

‘0rder:=8; ‘

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

(@) = 2?1 — 20+ g2 — 2393 5401 4 236113 ;| 28569673
w=a 4 30 240 4200 201600

28569673 . .

~sa00 © TO (@)

17 289 5491 236113
2 _ 1.3 4 5 992 6 xz’ 8 —
+cg(ln(x) (235 4z° + 2x 15x + 12036 5100 +O(£B )>+( 2
209 e 54247 . 521849 5 158526173 - O(x8)>)

_4 12
o+ 60 — 122" + 900 © T 3600 441000
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v/ Solution by Mathematica
Time used: 0.421 (sec). Leaf size: 118

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

9735325 — 1288615 + 65252¢ — 3600z° + 180022 + 7200z + 3600
y(@) = e 3600

1
— ——2%(5491z" — 23122° + 1020z® — 480z + 240) log(x))

240
. < 28569673z% 236113z 5491z°  289z° n 17z
) —

_ -9 3 2
201600 4200 + 240 30 4 v +x>
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19.5 problem 2(a)

Internal problem ID [6445]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

Yy’ +sin(z)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (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 S S S R
y(@) ( 67 120" T 180" " 5040” )y(o)

R W S 8
+ (:c 5% T 150% + 502% ) D(y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 63

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

7

PR (R VP G A
y 2\ 504 ' 180 12 "\"5040 " 180 " 120 6
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19.6 problem 2(b)

Internal problem ID [6446]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

zy" +sin(z)y=0

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

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

1, 1 53
(1 2ty a9 6
y(@) ( 2” T 18" 10800‘”)?’(0)
1 s 19 - 8
+ (a: 6% T 60° ~ B130° ) D(y) (0) + O(z®)

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}]

N I A B SN L. oA
y 2\ 15120 " 60 6 '\ 10800 " 18 2
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19.7 problem 2(c)

Internal problem ID [6447]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

z%y” +sin(z)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 70

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

N J

el totr Loy Las B e, D 5 481, 461,
e =a 2 12 144 2880 86400 3628800 203212800
1 1 13 . 29

1
8 1 P S B 19 5
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R .
3628300° T O ))
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v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 121

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

y(z)
e (2539x6 — 161852% — 9750z + 39600023 — 16200002 + 1296000z + 1296000
1296000
2(292° — 390z + 60023 + 720022 — 43200z + 86400) log(z)
a 86400 )
43127 2928  132° 2t 23 2?
+c ( )

3628800 T 86400 2880 " 144 T12 2 7
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19.8 problem 2(d)

Internal problem ID [6448]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

z*y" +sin (z)y = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 427

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

i3 1 1 3iv3+1
)=+vVzl|lcz? [1+ ——— 22— zt
() f(Q ( i3 +21" 140 (i3 + 4) (W3 +2)
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= 2 4
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1 9i4/3 + 115

* 362880 (iv/3 - 6) (iv/3 — 4) (=2 +iV/3) w0 (m8)>>
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 410

kAsymptoticDSolveValue [x~3xy' ' [x]+Sin[x]*y[x]==0,y[x],{x,0,7}] J

(L _ 1 n 36(1+(1—(—1)2/13) (2-(—1)?/3)) _1%o> 46
5040 720 (1+ (1—(=1)2/3) (2—(=1)2/3)) 6(1+(3—(—1)2/3) (4—(—1)2/3))
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y(z) =
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720<1+(1+ )(2+ )) 6<1+<3+ \/—_) <4+ ))
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19.9 problem 2(e)

Internal problem ID [6449]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 2(e).

ODE order: 2.

ODE degree: 1.

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

z*y” +sin(z)y =0

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

X Solution by Maple

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

No solution found
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v/ Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 294

LAsymptoticDSolveValue [x~4xy' ' [x]+Sin[x]*y[x]==0,y[x],{x,0,7}] J

V=
y(@) > cre Ve 2773583263632691770163200
| 4594934148364735183693ic'Y/2  12579783586699513ic%2  21896783401iz"/?
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108716359680 * 524288 + 512 16
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—l—l) +026%x3/4 (
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19.10 problem 3(a)

Internal problem ID [6450]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

zy" 4+ (=1 +cos (22)) ¥ + 2y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 37

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

2, 26 1742
o1 b2y D 152 6 8
y(@) = a1z ( 0% T o15% " aomers® TO @)
1, 17 173
1-Z= 2 4 'Y 6 8
+sz< 3% T or” " Tron0® TO )>

v/ Solution by Mathematica

Time used: 0.037 (sec). Leaf size: 74

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

y(@) = e (40186125 ~ 297675 T 615 9 L

(104713108 17325  172*  z? )
C1 x

323512%  17422° 26z*  2x? )xz

7144200 17010 T 270 3 T 1
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19.11 problem 3(b)

Internal problem ID [6451]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

4z*y" + (2¢* —5z) y/ + (32* +2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

‘Order:=8; ‘
| dsolve (4*x~2+diff (y(x),x$2)+(24x"4-5%x)*diff (y(x) ,x)+(3*x"2+2) *y (x)=0,y(x) ,type='series' ,x=C

/3, 1, 1, 137 19 7169
—epi(1 =242 — 3 tgay 00 5 6 7 8
y(@) Cl“( 2% ~30% 8% t300°  12240°  7eaa00” TO @)

1, 4, 3 32 36287 4037
2fq_ 223, 9 4 5 6_ 710 (£
e ( 10% 57 To20% t1275® Tommasao” 16059750 O (*)

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 106

‘ AsymptoticDSolveValue [4*x~2%y' ' [x]+(2*%x~4-5%x)*y' [x]+(3*xx"2+2)*y [x]==0,y[x], {# ,0,7}]

y(@) = o (‘ 16059750 | 0753840 T 4275 T 920 57 _ 10
( 716927 1928 13725 z* 3 3a? ) .
C2 \/E

4037z"  36287z5 32z 3zt  4x®  o? 5
+1)z

T764400 12240 T 1300 T8 30 2 T 1
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19.12 problem 3(c)

Internal problem ID [6452]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

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

22y +3y'z +4yx =0

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

Time used: 0.015 (sec). Leaf size: 74

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

y(x)
a(l—3z+ 222 — 228+ ot — 28af + 1-af — 352" 4+ 0(2®)) 22 + co(In (z) (162% — o +

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 116

LAsymptoticDSolveValue [x~2*y' ' [x]+3*x*y' [x]+4*x*y[x]==0,y[x],{x,0,7}] J

_ sro o A Aoy
v@) e\ s st s s T3 3t

+e (1696906 — 89762° + 27900x* — 396003 + 8100x2 + 8100z + 2025
1

(4356 16z 4z* 8z 222 4z )

202522

S (4z* — 242° + 90z* — 180z + 135) log(x))

135

396



19.13 problem 3(d)

Internal problem ID [6453]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 3(d).

ODE order: 2.

ODE degree: 1.

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

3y’ — 42’y +3yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

‘Order:=8; ‘
dsolve(x*s*diff(y(x),x$2)—4*x*2*diff(y(x),x)+3*X*y(x)=0,Y(x),tYPe='Series"x=¢);

N\

y(z) = 3 (x_@cl + x@@) + O(a:s)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38

-

LAsymptoticDSolveValue [x~3*y' ' [x]-4*x"2*y' [x]+3*x*y[x]==0,y[x],{x,0,7}]

-/

1(5+v13) 1(5-vi3)

y(z) = az + cox
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19.14 problem 4(a)

Internal problem ID [6454]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

4/z+3y +y=0

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

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

(z)—cx% 1—1x+lx2— ! z® + = Tt — ! z° + = "
e =a 57T 90" T 3510° T 2386807 T 250614000 " 3759210000
1 . 11 1 1
- - 0 8 1— 2= -2 - 03 - A4
7ea110630000° T O (@ )) + 02( 37T 2% T 1386" T 83160°
]‘ 5 1 6 7 8
7900200° + 1090227600° ~ 206053016400° T © (%)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 113

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

\‘y_ .’)37 .’L'6 .’L'5 1,'4 .’E3
_> J— J— J—
y(@) = e x( 763119630000 | 3759210000 _ 25061400 ' 238680 3510
z’ x8 i z? x> z?
T (_206053016400 T 1090227600 ~ 7900200 83160 1386 ' 42
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19.15 problem 4(b)

Internal problem ID [6455]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 4(b).

ODE order: 2.

ODE degree: 1.

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

2y"z+(—z+3)y —y=0

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

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

y(x)
c(l+ie+ 22+ 523+ 552 + 352’ + 3’ + spa? + 0 (2%) Ve + e (14 32+ 522 + 4

N

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

-

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

~—

$7 6

T
R A S |
y(@) = e <2027025 * 135135 " 10395 945 105 T15 T3

_a’ 4 o ab 2% o2t 2 e
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19.16 problem 4(c)

Internal problem ID [6456]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 4(c).

ODE order: 2.

ODE degree: 1.

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

2"t +y'(1+z)+3y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 52

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

7 21 11 143 13 17 323
_ 11 “t 2 113 4 _ 5 6 _ 7
y(@) Clﬁ( 6° T 20" 80" 760" " 3840° T 46080 9676800
1 4 4

2 1 7
O .']78 - 3.’)7 21272 — —1173 —.']';4 — _.'235 r — T O .'178
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v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 106

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

J

1 27 2 6 2511x5
y(x) = (— 38(;057 S 00?830 - T 481z — 182% + 622 — 3z + 1)
7 6 17643625
+eped/® (2572‘;356883’ + 2381§86x 4 170 536x + 30422 + 3122 + 3922

—|—6x+1) x3/?
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19.17 problem 4(d)

Internal problem ID [6457]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 4(d).

ODE order: 2.

ODE degree: 1.

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

22%y" +yz— (1+2)y=0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

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

y(z)
3 1 1,2 1.3 1 .4 1 5 1 6 1 7 8 S
_ Cox2 (1 + 5%+ 7% + 55% T s160% T 5a05900% T sseaseo0® T sreerszannc® T+ O (@ )) + Cl(l z

- &

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

-

LAsymptoticDSolveValue [2%x7 2%y "' ' [x]+x*y' [x]-(x+1) *y [x]==0,y[x],{x,0,7}]

-/

7

T T
- - - +o-+o+1

e 5 ot 73 2
y(2) _’01”(57891834000 *+ 486486000 T 5405400 ' 83160 T 1890 170 T 5 >

.'137 156 1'5 (134 $3 x2
CQ( 57390800 680400 _ 12600 _ 360 18 ~ 2 — & T 1

Jz

403



19.18 problem 5

Internal problem ID [6458]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

ny/I_'_ylx_'_yxZ — 0

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

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

1, 1 1
y(xz) = (In(z) ey + c1) <1 - Zx2 + ax‘l - mxﬁ +0 (rs))
1 2 3 4 11 6 8
+ (4’” 12s% *3sm® TO) )

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 81

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

2304 64 4

= O (N S ) P
2\ 13824 128 ' 4 2304 " 64 4 8

8 zt  z?
y(z)—>cl(— —|————+1>
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19.19 problem 6

Internal problem ID [6459]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

/

1" Y y
Ytp =0

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17

e

LAsymptoticDSolveValue [y'' [x]+1/x"2*y' [x]-1/x"3*y[x]==0,y[x],{x,0,7}]

~—

y(x) = iz + Cres T
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19.20 problem 8

Internal problem ID [6460)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.4. REGULAR
SINGULAR POINTS. Page 175

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

2+ Br—1)y' +y=0

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

X Solution by Maple

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

No solution found

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 53

e

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 7202° + 1202° + 242* + 62° + 22° + 4+ 1) +
T
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20 Chapter 4. Power Series Solutions and Special
Functions. Section 4.5. More on Regular
Singular Points. Page 183

20.1 problem 1 . . . . . . . .. 408
20.2 problem 2 . . . ... 4101
20.3 problem 3(a) . . . .. ... 411
204 problem 3(b) . . . .. ... 412
20.5 problem 3(C) . . . .. .. AT3)
20.6 problem 4 . . . . ... L e e e e e 414
20.7 problem 5 . . . ... AT
20.8 problem 6 . . . . ... 416
20.9 problem 7 . . . ... e 417
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20.1 problem 1

Internal problem ID [6461]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

?y" —3yr+ 4z +4)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 81

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

N

16 , 4 16 16 64
—(a 1 -4z +40° — 22’ + oot — o2 - !
y(z) ((n(w) c2+c1)( THAT = g+ 9T = ooe T 00957 T 992257

+0 (xs))

176 , 50 , 1096 , 392 3872
8r—12 2, "V, 3 _YVY, 4 5 6 7 O 8 2
+< T2t o o e T To1as” T 1asezs” 1O () ) e ) #

2
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 158

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

—_— —_— —_—— — 2_
y(x)_ml( 09225 T 2005 " 225 T 9~ g TA —Artl

3872z 39225  10962® 50x* 17623
02(( x z z° 50z + 76z —12x2—|—8z>x2

64z”  16z% 162° 4z* 1623 ) )
T

1157625_10125+ 3375 27 27
( 64z” 1625 16z° 4_x4 1623

_ . 2 2
09225 T 2025 225 T 9 9 ¥ 4x+1> ’ 1°g(“’))
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20.2 problem 2

Internal problem ID [6462]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

4z%y" — 8%y + (42 + 1)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 57

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

_ 1 2 1 3 1 4 1 5 1 6 1 7 8
y(x)—ﬁ<1+w+2z +52 517 150 T r0” FE010° (In (z) co4¢1)+O0(z°)

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 112

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

x’ x8 2 ozt P P )
y(m)—)clﬁ<m+%+l—20+ﬂ+g+5+x+ )
x’ x8 2 ozt o P
L r T T 1)1
+02\/5(5040—|—720+120+24+ g T et ) og(z)
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20.3 problem 3(a)

Internal problem ID [6463]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

v'r+2y +yz=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (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, L 1 o e (1 — 32 + 52t — 2% + 0 (28))
y(@) = (1 6% T 120" “s0a0” O >) z

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 56

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

~—

Y (A B A
4 "\ " 720 2 2\ 75040 T 120 6
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20.4 problem 3(b)

Internal problem ID [6464]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

:L,2yl/ _ fl:2y, _|_ (xZ _ 2) 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

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

11, 1 1 1 1 1
=ciz2( 1 i B B 5 6 7 8
y(@) = e < t27 0% “60” ~210” " 3360° T a0160°  100s00” O (@)
c2(12 + 6z + 622 4 52% + z* — 125 — Lab — 327+ O (28))

x
v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 96
LAsymptoticDSolveValue [x~2xy' ' [x]-x"2*y' [x]+(x"2-2) *y [x]==0,y[x],{x,0,7}] J
() = —”’—5—:”—4+3”—3+5—w2+x+1+1
V= 7120 60 T 127 12 T 2 2
78 27 28 2P x4 3
+C2(20160 3360 _2_10_@+%+7+x )
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20.5 problem 3(c)

Internal problem ID [6465]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

'z —y +4yz® =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

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

y(z) = 12 (1 — éz‘l +0 (zs)) +c2(-242*+ 0 (z%))

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

-

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

o) (1) v %)

-/
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20.6 problem 4

Internal problem ID [6466]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

(z—1)7%y" —3@x—-1)y +2y=0

With the expansion point for the power series method at x = 1.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

‘Order:=8; ‘

‘dsolve((x-l)‘2*diff(y(x),x$2)—3*(x-1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);

y(z) = (z — 1) (cl(x — 1)V p ez — 1)”) +0(z%)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 34

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

y(z) = ca(z — 1)2+ﬁ + oz — 1)2_‘/5

414



20.7 problem 5

Internal problem ID [6467]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

3142y —y(Q+z)—y=0

With the expansion point for the power series method at x = —1.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

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

_T V7

y@ﬁ:@+1ﬁ<@+1)3cy+@+1)3@>+0@ﬂ

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 42

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

)é (2+v7) )g (2-v7)

y(xz) > c(z+1 + ez +1
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20.8 problem 6

Internal problem ID [6468]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

x2y"—|—y'1‘—|—y(m2—1) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

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

y(z)

_ az?(1— 122 + 552 — 5552° + 0 (2%)) + c2(In (z) (22 — §2* + 7552° + O (2®)) + (-2 + Sz* — 155
T

v Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 75

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

x’ z® 28
y(zx) —>02<—m+@ - §+x)
<5x6 —90z* 4+ 28822 + 1152 1
+C

L a4 oa2
11592 384x(m 242% + 192) log(x))
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20.9 problem 7

Internal problem ID [6469]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.5. More on
Regular Singular Points. Page 183

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + <_Z + 332) y=0

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

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

N\ J

a(1—z2% + 5ot — 592’ + 0 (2?)) o+ (1 — 222 + 2t — 2% + O (2))

y(z) = 7z

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

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

N\ J

Z11/2 72 g3/2 1 p13/2  29/2  5/2
) +a(-

y(x)_ml(_ 70 24 2 & 5040 T 120 6 +‘/"E)
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21 Chapter 4. Power Series Solutions and Special
Functions. Section 4.6. Gauss’s Hypergeometric
Equation. Page 187

21.1 problem 2(a) . . . . . . ... 419
21.2 problem 2(b) . . . . ... 420
21.3 problem 2(X) . . . ... 421
21.4 problem 2(d) . . . . ... 423
21.5 problem 3 . . . ... 425
21.6 problem 5 . . . . ... 428

418



21.1 problem 2(a)

Internal problem ID [6470]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s
Hypergeometric Equation. Page 187

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobil

z(l—xz)y" + (g—2w> 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: 40

‘0rder:=8; ‘
Ldsolve(x*(l—x)*diff(y(x),x$2)+(3/2—2*x)*diff(y(x),x)+2*y(x)=0,y(x),type='ser;fs',x=0);

y(@)
e(l-—32+0(@®) vz +a(l—3z+ 222+ Tad + 2Lat + 2o+ 2ab + 23847+ 0(28))

B Ve
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 71

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

13527 | 9126 332° 27z* | 723 | 1522 _ 9z
C2<2048 ti2at 6 T8 T 16 T3 y T 1 N ( 4z)
C1

y(z) — 7z
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21.2 problem 2(b)

Internal problem ID [6471]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s
Hypergeometric Equation. Page 187

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

(2% +2z)y" + (1 +5z)y +y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 52

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

y)=(—2"+2° -2 +2' -+ 2 — 2+ 1) (avVr + 02) + O(2®)

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 73

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

y(z) > avr(—z"+28 -2 +at -+’ —z+1) + o (—2"+2 — 2P+t — P+ 2’ — 2+ 1)
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21.3 problem 2(x)

Internal problem ID [6472]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s
Hypergeometric Equation. Page 187

Problem number: 2(x).

ODE order: 2.

ODE degree: 1.

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

(2 —-1)y"+(Bbz+4)y +4y =0

With the expansion point for the power series method at x = —1.
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 54

{Order:=8; ‘

‘dsolve((x“2-1)*diff(y(x),x$2)+(5*x+4)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=-1);

245 315 4235

25 4
y(z)_cn/x+1(1+12( +1)+%( z+1)° +ﬁ( z+1)° +2048( z+1)
13013 s 75075 6 206635 . 8
+ 2192 (x+1) +65536( T+1) +262144(z+1) +0 ((z+1)°)
32 40 32
+C2(1+4(x+1)+6(z+1)2+E(x—l—l)?’—l- — (@ z+1) 4 7(gc+1)5
112 1024 8
+§( z+1)°+ 429( z+1)"+0((z+1) ))
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 139

LAsymptoticDSolveValue [(x~2-1)*y' "' [x]+(5xx+4)*y' [x]+4*y[x]==0,y[x],{x,-1,7}] J

2 1)” 1) 13013 1) 4235 1)4
y(x)—>01\/m< 06635(z + 1) +75075(x+ ) + (z+1) + (z+1)

262144 65536 8192 2048
315 5 245 o 25(z+1) 1024 . 112 .
== = L 41+ (z+1
+128(z+1) + 36 (z+1)°+ 5 Tl el 5 (x+1)"+ 23 (x+1)
32 40 32
-I-7(x-l-1)5-l-7(x-l-1)4-l-g(x+1)3+6(x+1)2-I-4(x-|—1)+1)
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21.4 problem 2(d)

Internal problem ID [6473]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s
Hypergeometric Equation. Page 187

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

(22 —2-6)y"+(5+32)y +y=0

With the expansion point for the power series method at x = 3.
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 54

‘Order:=8; ‘

‘dsolve((x“2-x-6)*diff(y(x),x$2)+(5+3*x)*diff(y(x),x)+y(x)=0,y(x),type='series',x=3);

c2(1— 4z —3) + s(e —3)* — 23 (2 = 3)° + 25 (x = 3)* — 5525 (7 — 3)° + gz (z — 3)°

— 5
10715¢

423



v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 145

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

5(x—3)" 5(x—3)% 5(=z—-3° (z—-3)* (z-33 1 0
_> J— p— J— RS J—
y(@) cl( 10715848 1704794 ~ 262276 | 7714 1064 1339
3T
14
2288(x—3)" 616(x—3)5 | 176(z—3)> _ 11(z—3)* | 4(z—3)3 4(z—3
2(30517(5781)25 o 1220(7031)25 + 488(2812)5 o 35)0625) + (15625) o 62_5(:1; -3+ (25 )+ 1)

(z—3)5
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21.5 problem 3

Internal problem ID [6474]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s
Hypergeometric Equation. Page 187

Problem number: 3.

ODE order: 2.

ODE degree: 1.

(4

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

(=2z>+ 1)y —y'z+p’y=0

With the expansion point for the power series method at x = 1.
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v/ Solution by Maple

Time used: 0.047 (sec). Leaf size: 338

‘0rder:=8;

- ‘2)*diff(y(x),x$2)—x*diff(y(x),x)+p“2*y(x)=0,y(x),type='series',x=#);

3 12 12 160

y(x)=01m<1+<p—2—l>( —1)+(310 4—ip2+i) (z — 1)

+ i _ l + 3_7 _ i (.’13 _ 1)3
630" ~ 7P ' idao? " 96
1 1 47 3229 35
+( p® — p® + p* — P+ )(96—1)4

22680 1080 8640 362880 18432

12474007~ 30240° T 432007 ~ 725760° T 32256007 90112

+( 1 o 1 g 19 o 1571 , 10679 , 63 )(x_l)s

+ iﬁ_i _|_2 ( 1)3+ L _i R
90” ~ 18P TP 2530” ~18oP T 360p p

~ on~aP

. 1,1 g 67 5 2150 o 153617
972972007 ~ 1360800° T 36283007 ~ 10886400° T 1741824007
550499 , 231 ) @1y

~ 125779200° T 851068

N R SR SRR - B
102162060007 ~ 898128007 T 233280007 ~ 914457600°
230443 , 1206053 , 2430898831 , 143 ) 1)

96127360007  3284582400° T 2649508864000° 1310720
—I-O((w—l)s)) —i—cQ(l—i-p (x—1)+ ( p* ——p (x—1)

z—l

(ol e 1o 18 4
113400° 370" T 5400° ~ B670Y 1575

4 1 P2 — 1 P+ 31 o —
7484400 136030 226800" 136080 170100
1 1 311
_1)® 14 12 10 _ 8
2079 ) (@ -1+ (681080400p 74844007 T 2268007  2762800"
37 o 59 16

_ 4 2 1 18
* 350507 ~ 51975”  210217 )(x D' +0(@-1) ))

4

426



v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 5699

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

J

Too large to display
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21.6 problem 5

Internal problem ID [6475]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Section 4.6. Gauss’s
Hypergeometric Equation. Page 187

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

/
(1—ex)y”+%+exy=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.266 (sec). Leaf size: 52

‘Order:=8; ‘
‘dsolve((1-exp(x))*diff(y(x),x$2)+1/2*diff(y(x),x)+exp(x)*y(x)=0,y(x),type='se#ies',x=0);

13 5 439 2060
24576° ' 61931520 ' 247726080

W

_ 4
y(@) =z 177327 T3g4® Ta0720" +
1, 1, 1, 1 4

8 . 2 13 L 4 L 5 1 _L7 8
—|—O(:r)>+02<1 2r —x 3x 121‘ 60x 360:13 2520m —I—O(m ))

1 1
<1+—x+3m2+ix3+ 0

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 109

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

T’ AR A
S A N —2r+1
y(x)_’cz( 2520 360 60 12 3 © T )
. 2069z7 N 44398 N 132° N 109z* N 7z? N 3z? NIRRT
"\ 247726080 " 61931520 ' 24576 ' 30720 ' 384 = 32 ' 4
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22 Chapter 4. Power Series Solutions and Special
Functions. Problems for review and discovert.
(A) Drill Exercises . Page 194

22.1 problem 1(a) . . . . . . . .. 430
22.2 problem 1(b) . . . . . . .. 431
22.3 problem 1(c) . . . . .. 132
224 problem 1(d) . . . . . . ... 434
22.5 problem 1(e) . . . . . . .. 4351
22.6 problem 1(f) . . . . . . . .. 437
22.7 problem 1(g) . . . . . . .. 138
22.8 problem 1(h) . . . . . . . .. 139
22.9 problem 2(a) . . . ... 440
22.10problem 2(b) . . . . .. 142
22.11problem 2(C) . . . . . ... 444
22.12problem 2(d) . . . . .. .. 445
22.13problem 2(€) . . . ... 447
22.14problem 2(f) . . . . ... 448
22.15problem 2(g) . . . . .. 449
22.16problem 2(h) . . . .. ... 4511
22.17problem 3(a) . . . .. .. 152
22.18problem 3(b) . . . . ... 455
22.19problem 3(c) . . . ... 1561
22.20problem 3(d) . . . . . ... A58
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22.1 problem 1(a)

Internal problem ID [6476]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

yll + zyz — .':C2

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

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

= _13 iG _14 T fL'__ZL'_ 8
y(x)—(l 3% +45:c)y(0)+(x 6% +126x)D(y)(0)+12 252-1—0(910)

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

-

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

z’ ozt z7 ozt 26 23 .
_) _— _ _ —_—
@) =~ t 1 +C2(126 6 H”) +Cl(45 3t >
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22.2 problem 1(b)

Internal problem ID [6477]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y”—y’z—l—y:z

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

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

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 55

-

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

-/

z® I3 28 ozt 2
y(z)—>—+—+—+cl<——————+1)+C2x
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22.3 problem 1(c)

Internal problem ID [6478]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y"—i—y'—l—y:x?’—z

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

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

_ 1o 1a 1 5 1 6
y(z) = (1 5% T g%~ 150% t 79g% y(0)

L, 1.4 1 5 L
-I-(z 5% T 5% ~ 190% T 5pag® D(y) (0)

3 $4 IL‘S 71.6 7

z r_ =TT 8
6 22130 720 T 5020 TO*)
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v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 105

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

(w)_>1:_7_7_.’1;6+$_5+33_4_.’13_3+c 12_7_.27_5+.’E_4_.’E_2+
y 5040 720 120 "24 6 "\B0oa0 120 24 277

z8 2 oz 2
T T v T
+Cl<720 20t6 27F )
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22.4 problem 1(d)

Internal problem ID [6479]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

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

1, 1 1, 1

y(z) = (1 — ZxQ + 3—2z4 - %zﬁ) y(0) + (z — éx‘g + 6% %307) D(y) (0)+0O(z®)

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

-

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

7

00 Y (A S WY (G R |
y 2\7840 "60 6 7384 732 4

434

-/



22.5 problem 1(e)

Internal problem ID [6480)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

(x2+4)y"—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: 74

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

11 13 533 3809
— (122 — 43 4 5 __ 6 _ 7 0
y(@) ( 5% ~96° T 1536° T 10240°  737280°  206a3s40° ) V¥
1, 1, 5 , 23 . 28 , 1649 .
+ (x s v * 10220” * 25760°  ssizso” ) PW O

87 T 327 T 12"
+ O(ms)
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v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 98

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

3809x7 5336 132  11z* 23

.'152
- - T
ylz) = Cl( 20643840 _ 737280 ' 10240 ' 1536 96 8 )
(16497 | 283° | 23" ' of a®
2\ T6881280 " 245760 ' 10240 512 32 ' 8
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22.6 problem 1(f)

Internal problem ID [6481]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

(x2+1)y”—y’:c+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: 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.’52 + —z* — izﬁ) y(0) + D(y) (0) z + O(zs)

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}] J
26zt ?
y(x) —>C1<—%+ﬁ—7+1) + cox
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22.7 problem 1(g)
Internal problem ID [6482]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

Y —y(1+z)—yz=0

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

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

1 1 1 1 37
B T S o SR - SR o L L
y(x) ( +6:c —|—24x +3Ow +60x +5040w )y(O)

- = = = — —=2" | D
+ (:c—i— LR L S oy L v (y) (0) + O(z®)

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

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

37" 28 5 ozt AP e 1927 4725 5 z* 2 22
5040 60 30 24 6 2 630 720 8 4 3 2

y(x)—>cl<—+—+—+—+—+1 T e L T e i X
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22.8 problem 1(h)

Internal problem ID [6483]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 1(h).

ODE order: 2.

ODE degree: 1.

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

(z-1)y"+y(1+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: 74

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

27 737 8" T30 144~ ' 280

1 2 ) 19 91 177
+ <x e e R B A m7) D(y) (0) + O(=®)

1 1 11 1

27 737 T87 T30 144 T 280

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

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

(2) = m&ﬂ+5wﬁ+1u5+§§+&f+gf+l
y 1\7280 " 144 T30 "8 "3 772

. (177z7 91z% 19z5 5z* 223 2 )
2

980 T 144 T30 T3 T3 tagt?
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22.9 problem 2(a)

Internal problem ID [6484]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

(+1) 2% —yz+ (z+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 87

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

@ =i (14 (2 -2 ) op (k4 B oy (L 1T s
nema 5 5 40 40 520 520

L 3L 5aliN (1423 7\ o (12849 | 10853i)
832 4160 20800 ' 4160 416000 ' 156000

L (209609 106907 40 ()
5088000 17808000

» 1 2 1 13\ , (71 1T\ ,

+ cox (1+<—5+g)$+(—E—E)CE +(%—%)1‘
31 5413\ 1423 Ti \ . (12849 10853\
+<_§E+4wd»”+(_ﬂﬁﬁ_4m¢»”+<4mm0_1%mm>x

L (209609 106907 40 (&)
5088000 ' 17808000
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v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 122

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

) .
y(z) — +
156000 1248000
— (8220 +192604)z* + (21600 4 24007) x> + (2400 + 504004 ) 2> — (38400 + 576003z
1 i .
1 —192 ) 144 -\ .6
+ (153600 — 19200z)) (1248000 + 156000) 12"+ ((10093 + 6080i)z
+ (1572 — 104761)z° — (19260 + 8220i)z* + (2400 + 216007)=>

+ (50400 + 24004)z? — (57600 + 38400i)z — (19200 — 1536003))

) cox' " ((6080 + 10093i)z® — (10476 — 15724)z°
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22.10 problem 2(b)

Internal problem ID [6485]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

o) +yz+(1+z)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 85

N

(0rder:=8; ‘
= ,y(x),type='series',x=0)#

y 1 2 1 3\, (3 T\ .

y(z) =1z (1+(—5—g>x+<—ﬁ+40) +(%—1560)x
1 i\ 9 i .
+ (‘% + 12480) v (603200 + 361920) o

N (_ 19 T ) 6y ( 1 223i ) 40 (xs))
54283000 36192000 179829000 | 40281696000
z. 12 3 ,

T (1+ (_5+€)x+ (‘4_0__) (520 1560>

4 5
+( 2496 12480)3” (603200 361920)3”

(- 19 " 74 N 2231 27 +0 ()
54288000 ~ 36192000 17982900() 40281696000
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v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 118

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

36192000 = 54288000
+ (16800 — 72007)z* — (194400 + 36000i)z> + (633600 + 9216007)x
19 7i ;
12 —21 ) — (2% — (36 — 121)2°
+ (1209600 888001)) (54288000 + 36192000) ez (2% — (36 i)z
+ (780 — 6604)z* — (7200 — 16800i)z> — (36000 + 1944007)z>

+ (921600 + 6336007)x — (2188800 — 12096007))

19 ‘
y(z) = ( ! T ) az (iz® + (12 — 364)z° — (660 — 780i)z*
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22.11 problem 2(c)

Internal problem ID [6486]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y — 4y +yr=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(x*diff(y(x),x$2)—4*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0);

1 1 1
o1 L2 a_ 6 8
y(z) = e ( 2% T 502  33964° + O (z°)

+ ¢2(2880 + 480z” + 120z* — 20z° + O (z°))

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 58

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

.’136 x4 .’EQ CUll .’139 .’L‘7 5
e T N | — -
y(x)_’cl( Tt e " >+CQ< 33264 504 14+x)
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22.12 problem 2(d)

Internal problem ID [6487]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

4%y + 4z’ + 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: 83

N

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

L1 70N 1 i\ 5, (31 i\,
)= el (1= go+ (54 )=+ (i —a0) =+ (s * 72
53 130\ 3421 2230 \
* (_ 32640 16320) v (14492160 1610240) v
30269 977 L
+ (‘ 1014451200 48307200) 7' +0 (xs)) +oi (1 ot (E N 4_0) v
T e () (e
240 © 80 3264~ 272 32640 © 16320

z
3421 2231 6 30269 9771
+ - T+ | - +
14492160 1610240 1014451200 = 48307200
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v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 226

LAsymptoticDSolveValue [4xx~2xy' ' [x]+4*x~2xy' [x]+2*y[x]==0,y[x],{x,0,7}]

J

N

@) 3421 228 \ ws 13\ u,;
Y\ =\ \ 14492160 ~ 1610240 32640 16320
31 ) 11 ) 1 ) sy 1 sy 144
+(3264 272) (240 80) - +(40 40) PrTgmmy
. 3421 223 \ wy (53 13 | w,
“\ \ 14492160 " 1610240 32640 ' 16320

TN S (L P o N (LATHLA DS S T S S
3264 272 240 80 40 40 2

N\tD

+

I\J\s.

N

l\)\s.
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22.13 problem 2(e)

Internal problem ID [6488]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(e).

ODE order: 2.

ODE degree: 1.

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

2zy"+(1-2z)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: 40

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

11 1 1 1 1
_ 1 tp_ — 2 3 _ 4 5 6
y(@) = eve ( 67 1207 T 16800  24192" 380160  6589440"

2740 (ms)) Fe(1-2+0 ()

125798400

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111

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

y(z) = ez ( 1733327 348172°  11712° N 121z* N 37z®  32® =z 1)
48432384000 691891200 4435200 40320 1680 40 2
+C2( da”  af _19x5_x_4+2_xi”+x_2_2w+1)
143325 8400 6300 840 15 6
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22.14 problem 2(f)

Internal problem ID [6489]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(f).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

gy’ —(z 1)y +2y=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

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

y(z) = (In(z) 2 + 1) (1 — 2z + %xQ +0 (m8)>

9 1 1 1
+ (5:19— S T L

1 1
5 6 7 8
7% 7187 *ass® Tas00” T 13200% T+ sa0200° TO )> “

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 83

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

72
y(z) = (? — 2z + 1)

+c il + 7 + z +z_4+z_3_9_:172+ x—2—2x+1 log(z) + 5z
2\0529200 ' 43200 ' 3600 ' 288 18 4 2 s

448



22.15 problem 2(g)

Internal problem ID [6490]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(g).

ODE order: 2.

ODE degree: 1.

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

oy +z(1—2)y +y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 85

N

(0rder:=8; ‘
= ,y(x),type='series',x=0)#

y 2 i 1 i\, (1T i\

y(@) = ez (H <5_5) o (E_ %) v (%_ﬁ> v (1248 1248) a

113 i\ . 911
+ (180960 N 180960) v (10857600 3619200) 7

39799 1009
* (4()2816960() * 57545280()) )
2 1 i\, (17 i\, (5 N\

et <1+(5+5) +(1_0+%)$ +(%+1_30) +(1248 1248)

113 i\ . 911 19\ 4
+ (180960 + 180960) v (10857600 N 36192()0) o

n 39799 1009 240 ()
4028169600 575452800
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v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 122

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

10857600 10857600
+ (4080 — 2404)z* 4 (19440 — 36007)z” + (77760 — 14400:)z + (169920 + 489603))

59 17 ,
y(z) = ( ¢ > cor " ((14 4 54)z° + (108 + 244)z° + (720 + 60¢)z*

59 17 ; Ny N 5 N
+(10857600+10857600>01”” ((14 — 56)z° + (108 — 244)z° + (720 — 60i)z

+ (4080 + 2407)z° + (19440 4 36004) 2% + (77760 + 144004 )z -+ (169920 — 489603) )
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22.16 problem 2(h)

Internal problem ID [6491]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 2(h).

ODE order: 2.

ODE degree: 1.

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

zy'+y'(1+z)+y=0

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 71

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

2 6 24 120 720 5040
11 2 1 4 121
—|—<x—§x2+—x3——54 L 0 64+ x7+O(m8))02

1 1 1 1 1 1
y(z) = (In(z) c2+¢1) (1 —rt -t —at - 2 af——— 2"+ 0 (ms))

1% T 367 ~288% 700" T 14400° T 235200

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 151

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

x’ 2 25 ot 3 z? ) (1211:7 4928 13725
+co

e R R N MNP | —
y(x)_“zl( 5040 720 120 24 6 2 °7 235200 14400 7200

B N s (@ @ 2 8T ) logla)+a
288 " 36 4 5040 720 120 24 6 ' 2 &
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22.17 problem 3(a)

Internal problem ID [6492]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 3(a).

ODE order: 3.

ODE degree: 1.

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

Solve

$3y’”+2$2y”+ (m2+x> y'+ya:=0

With the expansion point for the power series method at x = 0.
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 1219

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

(x)—cwé_g 1+ 1 w—i—l ! z?
w=a “1+0/3  2(=2+iv3) (-1 +V3)
1 1
T8 (“31ivB) (—2+iB) (-1+iv3
1 1 4
Tu (iV3—4) (—3+iv3) (-2 +iv3) (—1+iv3)
1

xS

o

1
120 (iv3 = 5) (ivV3 —4) (=3 +v/3) (=2 +V/3) (=1 +4V/3)
1 1
720 (iv3—6) (iv3—5) (iv3—4) (=3 +iv3) (-2 +iv3) (=1 +iV3)
1 1

5040 (iv/3 — 7) (iv/3 — 6) (iv/3 — 5) (iv/3 — 4) (=3 + iv/3) (~2+ iv/3) (—1 + i/3)
+0(z%) | + 1+ig 1_# _|_1 1 2
f)rer 113 2(iV3+2) (1+iv3)
1 1
6(iv3+3) (iV3+2) (1+iV3)
1 1

T2 (31 4) (W3 +3) (V3 12) (1+iv3)
1

.’,66

1'7

:L‘3

et
1

120 (iv/3 +5) (iv3 +4) (ivV3 +3) (ivV3 +2) (1 +iV3)
1 1

720 (/31 6) (i3 + 5) (V3 +4) (W3 +3) (W3 +2) (1+iv3)
1

.’L'S

$6

1
5040 (iv/3+7) (iv3+6) (iv3+5) (iv3+4) (iv3 +3) (iv3 +2) (1 +iv/3)

+0 (x8)>

1177

1, 1 1 1 1 1
1— t2_ o3, L a4 5 6 _ 7 8
* c3< T4 - %t 9 ~5rss® tirris”  7eanose® O (@)
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v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 3447

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

Too large to display

454



22.18 problem 3(b)

Internal problem ID [6493]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 3(b).

ODE order: 3.

ODE degree: 1.

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

Solve

x3y/// + x2y” _ 3zy' + y(x _ 1) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 12916

~N

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

Expression too large to display

v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 11815

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

Too large to display
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22.19 problem 3(c)

Internal problem ID [6494]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 3(c).

ODE order: 3.

ODE degree: 1.

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

Solve

11733/” _ 251723/” 4 (xz + 2.77) y/ —yz = 0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 120

e B

Order:=8;
Ldsolve(x‘S*diff(y(x),x$3)-2*x‘2*diff(y(x),x$2)+(x‘2+2*x)*diff(y(x),x)-x*y(x)f?,y(x),type='se

1 1 1 1 1
y(z) = c1® (1 -+ —x'— 2+ 4

]‘ 6
477 10" T 720" T 20160" T 806400”

43545600

*+

= 3048192000 1 —24 _ b
3048192000° T © (e )> + o (n(w) (( 0) & +602” — 62° + u
1 6 1
3360° 181440

1

I
84a:+

4
' +0 (338)) + (720 — 908z + 152z° — 112° + §x4

79 . 517 851 . .
7056° T 2a23d00° ~ d57aasson” O (@)

1 1 1 1
21 3_ -, 4, -5 - 6, ~ 7 8
+03( n (z) (x =+ 0% " 720% + 30160° + 0 (z°)

5, 39 49 199
—24 — 191 — 6 2 Y4 YUY ,5 Y 6 7 O 8
+ ( 7= 62"+ 52" — 100%  7200% ~ 70s600° T O (%)
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v/ Solution by Mathematica
Time used: 0.664 (sec). Leaf size: 186

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

(3 — 18x2 4 180z — 720) 3 log(x)
y(@) = e ( 4320
— 1672 + 246625 — 17100z + 1440023 + 12960022 + 259200z + 518400)
+
259200
L, ( 23(2® — 402* + 11207 — 2016022 + 201600z — 806400) log(z)
2 2419200
22(29412° — 1067202° + 2618560z* — 386668802 + 26812800022 — 225792000z — 2032128000)
B 2032128000 )
x? z8 x7 26 25 gt 5
e (43545600 T 806400 20160 720 40 4 * )
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22.20 problem 3(d)

Internal problem ID [6495]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (A) Drill Exercises . Page 194

Problem number: 3(d).

ODE order: 3.

ODE degree: 1.

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

Solve

3733/,” + (2.133 _ $2) y// _ y/x +y =0

With the expansion point for the power series method at x = 0.
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 1506

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

:

=c3z(1+ 0 (z°
y(@) = ez(1+0 (%) + e TovB-4" TeyB-o12"

+i<—5+‘/ﬁ) (—7+\/ﬁ>x4+i —19+ 413 5
24 (=24 V13) (-4+V13) 30 (-2+V13) (-4 + V13)

1 —29+7V/13 6
20 (—2+v/13) (—4+ V/13) (—6+ VI3)
_%"‘%ﬁ 7 8

G v o)

+Clz3+¢2rs<1_x 3+4vI3 , —5-VI3 , 1 (5+V13)(7T+V13) ,

3 23(1—:17 —3+\/ﬁ2 5—\/ﬁ 3

_|_

i/ TevBa12 2 (24 vD3) (44 VI3)
1 19+44V13 Syl 29+ 7/13 4
30 (2+V13) (4+v13)" 20 (2+/13) (4+V13) (6+13)

_1u7 _ 6Vi3

2+ /13) (4+\/%) (647-\/ﬁ) (7+\/ﬁ)x7+0(x8)>

B
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v/ Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 310

LAsymptoticDSolveValue [x~3xy' ' ' [x]+(2%x~3-x"2)*y"' ' [x]-y' [x]+y[x]==0,y[x],{x,0 ,T}]

y@y+q< 008 " 144 Taa T Tt trH

2 (_ 2791129360654588992522205702306912%/2

9947327 104325 192° 11z* 2% 22 >

+ coe V=
160251477454333302276096
_ 2430057902534044595693470483211/2 _ 15450137962310793447312°%/2

100317681699677798400 3562417673994240
_ 2005991558758787x"/2 _ 439990694532°/2 _ 43856512
193273528320 125829120 24576

14436319972596450047835320516938615783"

897408273744266492746137600
3840864007433053956366665361751z°  1786308115320202497636167°

19260994886338137292800 * 569986827839078400
319234145332261451z*  21959100963217x3  117706529z2 2353z  29y/z

4947802324992 + 12079595520 + 1572864 * 512 16
n 1) L11/4 2z (279112936065458899252220570230691w13/ 2 24300579025340445956934704832/

tesevr 160251477454333302276096 + 100317681699677798400
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23 Chapter 4. Power Series Solutions and Special
Functions. Problems for review and discovert.
(B) Challenge Problems . Page 194

23.1 problem 1(a) . . . . . . . ... 162
23.2 problem 1(b) . . . . . . ... 465
23.3 problem 1(c) . . . . .. 160
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23.1 problem 1(a)

Internal problem ID [6496]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (B) Challenge Problems . Page 194

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

x3y//+w2y/+y20

With the expansion point for the power series method at x = oc.
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v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 207

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

()= (1- (z — Infinity)? + 2(z — Infinity)? N (—18 Infinity 4+1) (z — Infinity)*
Y 2 Infinity® 3 Infinity* 24 Infinity®
(96 Infinity —14) (z — Infinity)® N (—600 Infinity® 4156 Infinity —1) (z — Infinity)°
120 Infinity” 720 Infinity®
N (4320 Infinity” —1692 Infinity +30) (z — Infinity)’

5040 Infinity ) y(Infinity)
¢ — Infinity)® (2 Infinity” — Infinity) (z — Infinity)®
2 Infinity 6 Infinity*
(Infinity —3) (z — Infinity)*
4 Infinity*
(24 Infinity® —58 Infinity? + Infinity) (z — Infinity)®
* 120 Infinity”
(—120 Infinity* +444 Infinity® —21 InﬁnityQ) (z — Infinity)®
* 720 Infinity®
(720 Infinity* —3708 Infinity® +324 Infinity® — Infinity) (z — Infinity)”
* 5040 Infinity'°

+ (az — Infinity —(

) D(y) (Infinity)
+O(z®)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 171

LAsymptoticDSolveValue[X‘S*y"[x]+x“2*y'[x]+y[x]==0,y[x],{x,Infinity,?}]

1 1 1 1 1 1 1
y(@) = a <_ 2540160027 | 518400z 1440025 | 576a* 3623 422z | 1)
te, ( 121 + log(z) 49 _ log(z) + 137
592704000x7 = 25401600z7 5184000z% 518400z = 432000x°
log(z) 25 log(z) 11 log(z) 3  log(z) 2 N log(x)
14400x>  3456z* 576z* = 108x% = 3623 42 42 x x
o)
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23.2 problem 1(b)

Internal problem ID [6497]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (B) Challenge Problems . Page 194

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

9z —2)°(x—3)y" +6z(z —2)y' + 16y =0

With the expansion point for the power series method at x = oo.
v Solution by Maple
Time used: 0.047 (sec). Leaf size: 414

‘Order:=8; ‘
| dsolve (9 (x-2) "2 (x-3)*diff (y (x) ,x$2) +6+x* (x-2) *diff (y(x) ,x) +16+*y (x)=0,y (x) ,type='series' ,x=

Expression too large to display

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 130

e

kAsymptoticDSolveValue [9% (x-2) "2* (x-3) *y' ' [x]+6%x* (x-2) *y ' [x]+16*y [x]==0,y [x] ,J(x ,Infinity,7}]

13 251 7781 22151 669229 216463313
y@yﬁ@<_mwf_%ﬁﬂ_8mﬁﬁ_1mmﬁﬂ_1w%wﬂf_m%@wﬂw
7179886604
~ 41826375320/3
+%a+q6}m%M%M{ﬁ%mwwz_&%%_2%%4_%%_2§_i Q
133696777527 4051417526 1822525 15795z% 4052° 922 3z
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23.3 problem 1(c)

Internal problem ID [6498]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 4. Power Series Solutions and Special Functions. Problems for review and
discovert. (B) Challenge Problems . Page 194

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 +1)y" -2z +p(p+1)y=0

With the expansion point for the power series method at x = oc.
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 1124

{Order:=8; ‘
‘dsolve((l-x“2)*diff(y(x),x$2)-2*x*diff(y(x),x)+p*(p+1)*y(x)=0,y(x),type='seri#s',x=Infinity)

Expression too large to display
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 2707

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

0 (S o * - p%i;x{; 0,

TP e+ 2 +p3§ CP—p 4G +0E+7)

TP 02 fg);(_;z_?j —p+(+6)(p+7)

TPt 2 Jlj?]j))x(_;f —p+ 6 +7)

Rl fé@)(—p ~p+(p+O)p+7)

TRt e+ 20 +1:§>9§ CF =PG40+ )

IR +p5§) Ep—_p: —p+(+6)(p+7)

TRt A fg);(;z_)i —p+ 6 +7)

TR p e A %)w(_;f ~p+ (G +O)p+7)

NS AL s )

TR p D0 +) (7 —pi;p_j_gxp ¥ —p+ p+ O+ 7)
M e ;_t_zx?)(p +9) (P =+ G+ O)p+7)
TPt 0 D+ 3) (2 —;ip(g J_rpéf)7(p+ 5) (=p* —p+ (P +6)(p+7))
TPt e 3) (- 1193%5—29(;4_;‘97(1? +5)) (=P —p+ (P +6)(p+7))
TR p D0 +) (7 —25fp<px_+pg7><p ¥ (P —p+ (p+ O+ 7)
TRt e+ 3) (2 —;Tl(jz_j_g)(m 5) (=0 —p+ (P +6)(p+7))
TPt 0D+ 3) (2 _p1_|2_0(:;+4)(p+5))_(1:€2 —p+(@+6)(p+7)
(=p* — p4$7(p +4)(p +2§)3; (=P —p+@+6)(p+7)

N 2z7P7 N p*zPs 3pz~P~°

A1




24 Chapter 7. Laplace Transforms. Section 7.5 The
Unit Step and Impulse Functions. Page 303

24.1 problem 1(a) . . . . . . .. 169
24.2 problem 1(b) . . . . ... A70)
243 problem 1(c) . . . . . ... Zya\
244 problem T(a) . . . . . . .. 72
24.5 problem 7(b) . . . ... 473
24.6 problem 7(C) . . . . . . 474
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24.1 problem 1(a)

Internal problem ID [6499]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions.
Page 303

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y" + 5y + 6y = 5¢

With initial conditions
[¥(0) = 0,%'(0) = 0]

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

dsolve([diff (y(t),t$2)+5xdiff (y(t),t)+6xy(t)=6*exp(3*t),y(0) = 0, D(y)(0) = Ol],y(t), singsol

N J

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

LDSolve [{y'' [t1+5*y' [t]1+6*y[t]==5*Exp[3*t],{y[0]==0,y' [0]1==0}},y[t],t, IncludeSjingularSolution

1
y(t) — ge—?’t (—6e" + % + 5)
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24.2 problem 1(b)

Internal problem ID [6500]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions.
Page 303

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y' +y —6y=t

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

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

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

(9e% — 30ted — 5e3 — 4) e3¢
180

y(t) =

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 28

LDSolve [{y''[t]+y' [t]-6*y[t]l==t,{y[0]==0,y' [0]==0}},y[t],t, IncludeSingularSolu}:ions -> True]

1 —3t 2t
MQ%BM3W 4e”% + 9e* — 5)
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24.3 problem 1(c)

Internal problem ID [6501]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions.
Page 303

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y”_y:t2

With initial conditions
[¥(0) = 0,%'(0) = 0]

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

dsolve([diff (y(t),t$2)-y(t)=t"2,y(0) = 0, D(y)(0) = 0],y(t), singsol=all)

N J

yt) =et+e —t* -2

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

LDSolve {y''[t]-y[t]l==t"2,{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularSolutions J—> Truel

y(t) > —t*+et+e -2
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24.4 problem 7(a)

Internal problem ID [6502]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions.
Page 303

Problem number: 7(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Li' + Ri = E, Heaviside (t)

With initial conditions

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 22

e N

Ldsolve([L*diff(i(t),t)+R*i(t)=E__O*Heaviside(t),i(O) = 0],i(t), singsol=all) J

' Ey Heaviside () (e_f - 1>
i(t) = — 7

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 25

DSolve [{L*i' [t]+R*i[t]==EO*UnitStep[t],{i[0]==0}},i[t],t, IncludeSingularSolut#ons -> True]

N\

E06(t) (1 - e—%)
R

i(t) —
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24.5 problem 7(b)

Internal problem ID [6503]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions.
Page 303

Problem number: 7(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Li' + Ri = Ey(6(t))

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

-

Ldsolve([L*diff(i(t),t)+R*i(t)=E__O*Dirac(t),i(O) = 0],i(t), singsol=all)

-/

. Eoe~ & (2Heaviside (t) — 1)
i(t) = 5T

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26

e

LDSolve [{L*i' [t]+R*i[t]==EO*DiracDelta[t],{i[0]==0}},i[t],t, IncludeSingularSoljitions -> True]

Rt

E0(6(t) — 6(0))e~ &
L

i(t) —
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24.6 problem 7(c)

Internal problem ID [6504]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 The Unit Step and Impulse Functions.
Page 303

Problem number: 7(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Li' + Ri = Eysin (wt)

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

e N

Ldsolve([L*diff(i(t),t)+R*i(t)=E__0*sin(omega*t),i(O) = 0],i(t), singsol=all) J

. Ey (e_%Lw — L cos (wt) w + sin (wt) R)
it) = W22 + R2

v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 47

LDSolve [{L*i' [t]+R*i[t]==E0*Sin[\ [Omega]*t] ,{i[0]==0}},i[t],t, IncludeSingularSﬁ;lutions -> Tru

EO0 (Lwe_% — Lw cos(tw) + Rsin(tw))
L2w? + R?

i(t) —
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25 Chapter 7. Laplace Transforms. Section 7.5
Problesm for review and discovery. Section A,
Drill exercises. Page 309

25.1 problem 3(a) . . . . . ... A76
25.2 problem 3(b) . . . .. ... Zyi(
25.3 problem 3(C) . . . ... 478
25.4 problem 3(d) . . . ... ... 479
25.5 problem 4(a) . . . ... 4801
25.6 problem 4(b) . . . .. ... 48T
25.7 problem 4(c) . . . . ... 482
25.8 problem 4(d) . . . .. ... 483
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25.1 problem 3(a)

Internal problem ID [6505]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

y'+3y —by=1

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 40

‘dsolve([diff (y(t),t$2)+3+diff (y(t),t)-B*y(t)=1,y(0) = 0, D(y)(0) = 11,y(t), singsol=all)

—34/29)t 3+v29)¢
(0 = (29+13\/29)e( e L (29 — 13v/29) -
= 290 5 290

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 67

Lnsme [{y'' [t]1+3%y' [t]1-5*y[t]==1,{y[0]==0,y' [0]==1}},y[t],t, IncludeSingularSojl.utions -> True

y(t) =

gloeﬁ(?’*m)t ((29 " 13@) VBt _ 5get(3+VB)t L o9 13@)
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25.2 problem 3(b)

Internal problem ID [6506]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

y// + 3yl _ 2y — _Ge‘n’—t

With initial conditions
[y(m) = 1,9/ (7) = 4]

v/ Solution by Maple
Time used: 0.157 (sec). Leaf size: 57

‘dsolve([diff (y(£),t$2) +3xdiff (y(t) ,t)-2*y(t)=—-6%exp(Pi-t) ,y(Pi) = 1, D(y) (Pi) ‘ = 4],y(t), sin

—34V/17) (7 —t) 3417 ) (w—t)
(19v17 — 17) o (—19v/17 — 17) A 3emt
y(t) = 68 + 68 T

v/ Solution by Mathematica
Time used: 0.354 (sec). Leaf size: 103

-

DSolve[{y'' [t]1+3*y' [t]-2*y[t]==-6*%Exp[Pi-t],{y[Pil==1,y' [Pi]l==4}},y([t],t, Incl?.ldeSingularSolu

N\

y(t) = 1 3 (VT (VIT-3)m ((19\/ﬁ — 17) V17t | 102¢3 ((LHVI7)t+(VIT-1)7)

63
_ ((17 n 19\/ﬁ) em"))
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25.3 problem 3(c)

Internal problem ID [6507]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

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

y//+2y/_y=te—t

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

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 39

dsolve([diff (y(t),t$2)+2xdiff (y(t),t)-y(t)=t*exp(-t),y(0) = 0, D(y)(0) = 1] ,ykt), singsol=al

N J

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 51

‘ DSolve [{y'' [t]1+2*y' [t]-y[t]==t*Exp[-t],{y[0]==0,y' [0]==1}},y[t],t, IncludeSing#larSolutions -

1
y(t) — ge_t(—4t —3v2e V% 4 3\/§€ﬁt)
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25.4 problem 3(d)

Internal problem ID [6508]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 3(d).

ODE order: 2.

ODE degree: 1.

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

y//_y/+y=3e—t

With initial conditions
[¥(0) = 3,4/(0) = 2]

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 38

dsolve([diff (y(t),t$2)-diff (y(t),t)+y(t)=3*exp(-t),y(0) = 3, D(y)(0) = 2] ,y(t?, singsol=all)

N J

(4e% sin (@) V3 +6e% cos <@> + 3) et
3

y(t) =

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 56

LDSolve {y'' [t]1-y' [t1+y[t]==3*Exp[-t],{y[0]==3,y' [0]==2}},y[t],¢t, IncludeSinguljarSolutions ->

y(t) = et +

/2 o @)
e SlIl( 2 + 2¢et2 cos @
V3 2
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25.5 problem 4(a)

Internal problem ID [6509]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

y' =5y +4y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

e hY

dsolve(diff (y(t),t$2)-5*diff (y(t),t)+4*y(t)=0,y(t), singsol=all)

N\ J

y(t) = c1e’ + cpe™

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20

LDSolve [y'' [t]-5*y' [t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) — €' (ce® + 1)

480



25.6 problem 4(b)

Internal problem ID [6510)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 4(b).

ODE order: 2.

ODE degree: 1.

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

y' +3y +3y=2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

e hY

dsolve(diff (y(t),t$2)+3*diff (y(t),t)+3*y(t)=2,y(t), singsol=all)

N\ J

¢ t ¢ t 2
y(t) = e % sin <\/_T3> co + e 2 cos (\/_T3> ¢+ 3

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 51

LDSolve [y'' [t]+3*y' [t]+3*y[t]==2,y[t],t,IncludeSingularSolutions -> True] J

2
y(t) — 026—3t/2 cos (@) + Cle_3t/2 sin (@) " g
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25.7 problem 4(c)
Internal problem ID [6511]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 4(c).

ODE order: 2.

ODE degree: 1.

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

y//+y/+2y:t

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

e hY

dsolve(diff (y(t),t$2)+diff (y(t),t)+2*y(t)=t,y(t), singsol=all)

N\ J

_e . (VT e VTt 1t
y(t) =e 2SIH<T co + e 2 cos 5 61_14_5

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 56

LDSolve [y'' [t]+y' [t]+2*xy[t]==t,y[t],t,IncludeSingularSolutions -> True] J

1
y(t) — % + e % cos (?) + ciet?sin (?) -1
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25.8 problem 4(d)

Internal problem ID [6512]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section A, Drill exercises. Page 309

Problem number: 4(d).

ODE order: 2.

ODE degree: 1.

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

y'— Ty + 12y =te*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

( hY

dsolve(diff (y(t),t$2)-7*diff (y(t),t)+12xy(t)=t*exp(2*t),y(t), singsol=all)

(2t + 3) e*

y(t) = ce® + e*e; + 1

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 35

LDSolve [y'' [t]-7*y' [t]1+12*y[t]==t*Exp[2*t],y[t],t,IncludeSingularSolutions -> jl'rue]

1
y(t) — Zth (2t + 4c1€' + 4cpe® + 3)
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26 Chapter 7. Laplace Transforms. Section 7.5
Problesm for review and discovery. Section B,

Challenge Problems. Page 310
26.1 problem 3 . . . . . ... e e 485

484



26.1 problem 3

Internal problem ID [6513]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 7. Laplace Transforms. Section 7.5 Problesm for review and discovery.
Section B, Challenge Problems. Page 310

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

30 0<t<2m
i"+21+3i=< 0 2r<t<b5rw

10 5w <t < o0

With initial conditions

[i(0) = 8,i(0) = O]

X Solution by Maple

N

dsolve ([diff (i(t),t$2)+2*diff (i(t),t)+3*i(t)=piecewise(0<t and t<2*Pi,30,2*Pi%= t and t<= 5%

N\ J

No solution found
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v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 297

LDSolve[{i"[t]+2*i'[t]+3*i[t]==Piecewise[{{30,0<t<2*Pi},{O,2*Pi<= t <= 5*Pi},f1o,5*Pi<t<Infi

i(t)
e~t(—2cos (v2t) + 10e! — v/2sin (v2t))
4e7*(2 cos (v/2t) + v/2sin (V2t))
—e*(2cos (\/Et) — 10e?" cos (\/i(t —2m)) + \/§(sin (\/it) — 5e
%e‘t(—G cos (ﬁt) + 10et — 10€e®™ cos (\/ﬁ(t —5)) + 30" cos (\/i(t —2m)) — 3v/2sin (\/ﬁt) -

- {
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27 Chapter 10. Systems of First-Order Equations.
Section 10.2 Linear Systems. Page 380

27.1 problem 2(a)
27.2 problem 2(c)
27.3 problem 3(a)
27.4 problem 3(c)

27.5 problem 5 . .

27.6 problem 6(a)

487

438
4391
4901
49]]
492
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27.1 problem 2(a)

Internal problem ID [6514]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page
380

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) + 3y(?)
Y (t) = 3x(t) + y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 35

dsolve([diff (x(t),t)=x(t)+3*y(t),diff (y(£),t)=3+x(t)+y(t)], [x(t), y(t)], singsol=all)

N

z(t) = —cie”* + coe™

y(t) = cre™ + cye*

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 68

LDSolve [{x' [t]==x[t]+3*y[t],y' [t]==3*x[t]1+y[t]},{x[t],y[t]},t, IncludeSingularSﬁolutions -> Tru

8
~
~

) = —e % (cl (e6t + 1) +cy (th - l))

N~ N+~

e (c1(e” — 1) +ea(e® + 1))

Ned

<

&
1
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27.2 problem 2(c)

Internal problem ID [6515]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page
380

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) + 3y(?)
Y (t) = 3x(t) + y(t)

With initial conditions

[£(0) = 5,y(0) =1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

e hY

dsolve([diff (x(t),t) = x(t)+3*y(t), diff(y(t),t) = 3*xx(t)+y(t), x(0) = 5, y(O? = 1], [x(t), vy

N\ J

z(t) =2e % + 3e*

y(t) = —2e % 4+ 3e*

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38

e B

LDSolve [{x' [t]==x[t]+3*y[t],y' [t]==3*x[t]+y[t]},{x[0]==5,y[0]==1},{x[t],y[t]} ,JL— ,IncludeSingul

z(t) = e > (3e™ + 2)
y(t) — e (3% - 2)
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27.3 problem 3(a)

Internal problem ID [6516]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page
380

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

Solve

'(t) = =(t) + 2y(2)
Y (t) = 3x(t) + 2y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

dsolve([diff (x(t),t)=x(t)+2*y(t),diff (y(t),t)=3*x(t)+2xy(t)], [x(t), y(t)], si#gsol=a11)

N

2cqet

z(t) = —ce™t + 3

y(t) = cre™ + cpet

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 74

LDSolve [{x' [t]==x[t]+2xy[t],y' [t]==3*x[t]+2*y[t]1},{x[t],y[t]},t,IncludeSingularSolutions -> T

z(t) — ée‘t (c1(2€™ + 3) +2c5(e™ — 1))

y(t) — ée‘t (3c1 (€ — 1) + 2 (3e™ +2))
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27.4 problem 3(c)

Internal problem ID [6517]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page
380

Problem number: 3(c).

ODE order: 1.

ODE degree: 1.

Solve
' (t) = o(t) + 2y(t) +t — 1
Y (t) = 3x(t) + 2y(t) — 5t — 2

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 44

dsolve ([diff (x(t),t)=x(t)+2xy(t)+t-1,diff (y(t),t)=3*x(t)+2*xy(t)-5*t-2], [x(t), y(t)], singsol

N

4t
2e*c

— 243t

y(t) = efcy +e*fe; — 2t + 3

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 88

LDSolve [{x' [t]==x[t]+2*y [t]+t-1,y' [t]==3*x[t]+2*y [t]-5*t-2},{x[t],y[t]},t, Inclj.ldeSingularSolu

1
.’Ii(t) — ge_t <5€t(3t — 2) + 2(01 + Cz)@St —+ 301 — 262)

1
y(t) = ge_t(—5et(2t —3) 4+ 3(c1 + c2)e” — 3¢t + 2¢2)
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27.5 problem 5

Internal problem ID [6518]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page
380

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 20

dsolve ([diff (x(t),t)=x(t)+y(t),diff(y(t),t)=y(t)], [x(t), y(t)], singsol=all)

N J

z(t) = (cat + c1) €

y(t) = coe’
v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 25

LDSolve [{x' [t]==x[t]+y[t],y' [t]==y[t]},{x[t],y[t]},t,IncludeSingularSolutions j—> True]

z(t) — e'(cot + c1)

y(t) — co€t
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27.6 problem 6(a)

Internal problem ID [6519]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.2 Linear Systems. Page
380

Problem number: 6(a).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 16

-

dsolve ([diff (x(t),t)=x(t),diff (y(t),t)=y(t)], [x(t), y(t)], singsol=all)

N

z(t) = i€’

y(t) = coe’
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v/ Solution by Mathematica

Time used: 0.04 (sec). Leaf size: 57

LDSolve [{x' [t]==x[t],y' [t]==y[t]},{x[t],y[t]},t,IncludeSingularSolutions -> Trﬁ.\e]
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28 Chapter 10. Systems of First-Order Equations.
Section 10.3 Homogeneous Linear Systems with
Constant Coeflicients. Page 387

28.1 problem 1(a) . . . . . . . . ... 196
28.2 problem 1(b) . . . . . . ... 497
28.3 problem 1(c) . . . . ..o 198
28.4 problem 1(d) . . . . . . . ... 199
28.5 problem 1(e) . . . . . . ... (00!
28.6 problem 1(f) . . . . . . . .. 502
28.7 problem 1(g) . . . . . . .. 503
28.8 problem 1(h) . . . . . . ... 504
28.9 problem 5(b) . . . ... 5051
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28.1 problem 1(a)

Internal problem ID [6520]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 31

dsolve ([diff (x(t),t)=-3*x(t)+4*y(t) ,diff (y(t),t)=-2*x(t)+3*y(t)], [x(t), y(t)] L singsol=all)

N J

z(t) = 2cie™" + coe’

y(t) = cre™" + cp€’
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 67

LDSolve [{x' [t]==-3*x[t]+4*y[t],y' [t]==-2*x[t]+3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions

z(t) = e (2c2(e* — 1) — c1(e* — 2))
y(t) = e (c2(2¢® = 1) —ci(e” — 1))

496



28.2 problem 1(b)

Internal problem ID [6521]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) — 2y(t)
Y (t) = 5z(t) + 2y(2)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 59

dsolve ([diff (x(t),t)=4*x(t)-2xy(t),diff(y(t),t)=6xx(t)+2xy(t)], [x(t), y(t)], #ingsol=all)

N J

2(t) = e3(sin (3t) ¢; — 3sin (3t) c2 + 3 cos (3t) ¢1 + cos (3t) ¢2)
- 5

y(t) = e*(sin (3t) ¢; + cos (3t) c3)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 70

LDSolve [{x' [t]==4*x[t]-2*y[t],y' [t]==6*x[t]+2*y[t]},{x[t],y[t]},t, IncludeSingujlarSolut ions ->

() = §e3t(3c1 cos(3t) + (1 — 2¢3) sin(3¢))

y(t) — %63’5(302 cos(3t) + (5c; — ¢3) sin(3t))
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28.3 problem 1(c)

Internal problem ID [6522]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 5z (t) + 4y(t)
Y (t) = —=(t) + y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 33

dsolve([diff (x(t),t)=5*x(t)+4xy(t),diff(y(t),t)=—x()+y(t)], [x(t), y()], sinésol=a11)

N

z(t) = —e*(2cot + 2¢; + ¢3)

y(t) = e¥(cat + 1)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

LDSolve [{x' [t]==5*x[t]+4*y[t],y"' [t]==-x[t]+y[t]},{x[t],y[t]},¢t, IncludeSingularjéolutions -> T1

z(t) — €3 (2c1t + 4egt + ¢1)
y(t) = e¥(ca — (c1 + 2¢)1)
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28.4 problem 1(d)

Internal problem ID [6523]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) — 3y(t)
Y (t) = 8x(t) — 6y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

dsolve([diff (x(t),t)=4*x(t)-3*y(t),diff(y(t),t)=8xx(t)-6xy(t)], [x(t), y(t)], #ingsol=all)

N J

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 59

LDSolve [{x' [t]==4*x[t]-3*y[t],y' [t]==8*x[t]-6*y[t]},{x[t],y[t]},t, IncludeSingujlarSolut ions ->

z(t) = (3 —2¢7%) + gCQ (e —1)

y(t) = c1(4 —4e™) + (3% — 2)
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28.5 problem 1(e)

Internal problem ID [6524]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 20

e hY

dsolve ([diff (x(t),t)=2*x(t),diff(y(t),t)=3*y(t)], [x(t), y(t)], singsol=all)

N J

z(t) = ce*

y(t) = ce®
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v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 65

LDSolve [{x' [t1==2*x[t],y' [t]1==3*xy[t]},{x[t],y[t]},t,IncludeSingularSolutions -f True]

z(t) — cre®
y(t) = cpe®
(t) — cre*
y(t) =0
z(t) = 0
(
(
(

X

y(t) = cpe™
z(t) = 0

y(t) =0
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28.6 problem 1(f)

Internal problem ID [6525]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —4z(t) — y(?)
y'(t) = =(t) — 2y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

dsolve([diff (x(t),t)=—4*x(t)-y(t),diff(y(t),t)=x(t)-2xy(t)], [x(t), y(t)], sinésol=a11)

N

z(t) = —e (ot + 1 — c3)

y(t) = e (cot + ¢1)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 43

LDSolve [{x'[t]==-4*x[t]-y[t],y' [t]1==x[t]-2*y[t]},{x[t],y[t]},¢t, IncludeSingularjéolutions -> T1

LIZ(t) — 6_3t(61(—t) — cot + Cl)
y(t) = e 3 ((c1 + c2)t + ¢3)
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28.7 problem 1(g)

Internal problem ID [6526]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(g).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

dsolve([diff (x(t),t)=7*x(t)+6xy(t),diff(y(t),t)=2xx(t)+6xy(t)], [x(t), y(t)], #ingsol=all)

N J

3ce3t

z(t) = — + 2cpe!®

y(t) — cleBt + 626107:

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74

LDSolve [{x' [t]==T*x[t]+6*y[t],y' [t]==2*x[t]+6*y[t]},{x[t],y[t]},t, IncludeSingujlarSolut ions ->

z(t) — %egt (c1(4€™ +3) +6c2(e" — 1))

y(t) — %63):(201 (6" —1) + c2(3e™ +4))
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28.8 problem 1(h)

Internal problem ID [6527]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

Solve

'(t) = =(t) — 2y(?)
Y (t) = 4x(t) + 5y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 58

dsolve([diff (x(t),t)=x(t)-2*y(t),diff (y(t),t)=4*x(t)+5xy(t)], [x(t), y(t)], si#gsol=a11)

N

e3(sin (2t) ¢; + sin (2t) ca — cos (2t) ¢1 + cos (2t) cz)

z(t) = 5

y(t) = e*(sin (2t) ¢; + cos (2t) c3)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 59

LDSolve [{x' [t]==x[t]-2xy[t],y' [t]==4*x[t]1+5*y[t]1},{x[t],y[t]},t,IncludeSingularSolutions -> T

z(t) — €3 (cy cos(2t) — (cy + cp) sin(2t))
y(t) — €*(cacos(2t) + (2¢1 + c3) sin(2t))
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28.9 problem 5(b)
Internal problem ID [6528]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section 10.3 Homogeneous Linear
Systems with Constant Coefficients. Page 387

Problem number: 5(b).

ODE order: 1.

ODE degree: 1.

Solve

z'(t)
y'(t)

2(t) + y(t) — 5t + 2
x(t) — 2y(t) — 8t —8

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 43

N

dsolve ([diff (x(t),t)=x(t)+y(t)-5*t+2,diff (y(t),t)=4*x(t)-2*y(t)-8+t-8], [x(t), y(t)], singsol

—3t
z(t) = — +cre* +2+ 3t

y(t) = coe™ 4+ cre® + 2t — 1

v/ Solution by Mathematica

Time used: 0.15 (sec). Leaf size: 92

LDSolve [{x' [t]==x[t]+y [t]-5*t+2,y' [t]==4*x [t]-2*y [t]-8*t-8},{x[t],y[t]},t, Inclj.ldeSingularSolu

e 3 (5e® (3t +2) + (4e1 + )€™ + 1 — ¢2)

e % (5e* (2t — 1) + (4e1 + )€™ — 4ey + 4ey)
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29 Chapter 10. Systems of First-Order Equations.
Section A. Drill exercises. Page 400

29.1 problem 2(a) . . . . . ... 607
29.2 problem 2(b) . . . ... (08}
29.3 problem 2(c) . . . . ... BI)
294 problem 2(d) . . . .. ... HI0
29.5 problem 3(a) . . . .. ... BIT]
29.6 problem 3(b) . . . . ... e 512
29.7 problem 3(c) . . . ... HI3]
29.8 problem 3(d) . . . ... ... b1
29.9 problem 3(€) . . . . ... 515
29.10problem 3(f) . . . . . . .. BIT
29.11problem 4(a) . . . . . . . 519
29.12problem 4(b) . . . . .. 52T
29.13problem 4(c) . . . ... 523

506



29.1 problem 2(a)

Internal problem ID [6529]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

Solve

o'(t) = 3x(t) — 4y(?)
y'(t) = 4a(t) — Ty(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=3*x(t)-4*xy(t),diff (y(t),t)=4*x(t)-T*xy(t)], [x(t), y(t)], lfingsol=a11)

cpet

2

z(t) = 2cie’ +

y(t) = cre’ + cpe™™

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

DSolve [{x' [t]==3*x[t]-4*y[t],y' [t]==4*x[t]-7*y[t]l},{x[t],y[t]},t, IncludeSingu#.arSolut ions ->

N

z(t) = e (c1(4e® — 1) — 2¢5(e® — 1))

Wl Wl

y(t) = —e % (21 (€% — 1) — (e — 4))
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29.2 problem 2(b)

Internal problem ID [6530]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) + y(t)
y'(t) = 4z(t) +y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=x(t)+y(t),diff (y(t),t)=4*x(t)+y(t)], [x(t), y(t)], singsojl=a11)

y(t) = c1e® +e7'cy
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 70

‘ DSolve [{x' [t]==x[t]l+y[t],y' [t]1==4*x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSol#tions -> True]

z(t) — ie‘t (2c1(€* +1) + c2(e™ — 1))

y(t) — %e"t (2c1(e® —1) + 2 (€™ + 1))
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29.3 problem 2(c)

Internal problem ID [6531]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

Solve

' (t) = —3x(t) + V2 y(t)
y'(t) = V2z(t) - 2y(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 41

[dsolve( [diff (x(t),t)=-3*x(t)+sqrt(2)*y(t) ,diff (y(t),t)=sqrt(2)*x(t)-2*y(t)], [}((t) » y(t)]1, si

(2cie™ — e7tcy) V2

z(t) = — 5

y(t) = cie™ + e’y

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80

LDSolve [{x' [t]==-3*x[t]+Sqrt [2]*y[t],y"' [t]==Sqrt [2]*x[t]-2*y[t]},{x[t],y[t]} ,tJ, IncludeSingula

e 4 <cl (e3t + 2) + \/502 (e3t — 1))

8
VS
&
N
W = W=

y(t) — e_4t(\/§cl (e —1) +ca(2e” + 1))
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29.4 problem 2(d)

Internal problem ID [6532]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 5z(t) + 3y(t)
y'(t) = —6x(t) — 4y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=b*x(t)+3*y(t),diff (y(t),t)=—6*x(t)-4xy(t)], [x(t), y(t)] ,J singsol=all)

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

‘ DSolve [{x' [t]==b*x[t]+3*y[t],y' [t]==-6xx[t]-4xy[t]},{x[t],y[t]},t, IncludeSing#larSolutions -

z(t) = e (c1(26* — 1) + e (e* — 1))
y(t) = e (—2c1(e* — 1) — ca(e* — 2))
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29.5 problem 3(a)

Internal problem ID [6533]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 3z(t) + 2y(t)
y'(t) = —22(t) — y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 29

Ldsolve( [diff (x(t),t)=3*x(t)+2*y(t) ,diff (y(t),t)=—2%x(t)-y ()], [x(t), y(®)], sjings01=a11)

e'(2cat + 2¢1 + ¢2)
2

z(t) = —

y(t) = (cat +c1) e’
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 40

LDSolve [{x' [t]==3*x[t]+2*y[t],y"' [t]==-2*x[t]-y[t]},{x[t],y[t]},t, IncludeSingulfarSolutions ->

z(t) — e'(2c1t + 2cot + ¢1)
y(t) = e'(ca — 2(c1 + c2)t)
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29.6 problem 3(b)

Internal problem ID [6534]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 34

Ldsolve( [diff (x(t),t)=x(t)+y(t),diff(y(t),t)=—-x(t)+y(t)], [x(t), y(£)]1, singsolfall)

z(t) = —e’(cos (t) c; — sin (t) c3)

y(t) = e’(cy cos (t) + c; sin (t))
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 39

‘ DSolve [{x' [t]1==x[t]+y[t],y' [t]1==-x[t]1+y[t]},{x[t],y[t]},t, IncludeSingularSolu#ions -> True]

z(t) — €'(cy cos(t) + ¢y sin(t))
y(t) — €'(cycos(t) — ¢y sin(t))
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29.7 problem 3(c)

Internal problem ID [6535]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(c).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) — 5y(t)
y(t) = —=(t) + 2y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 86

Ldsolve( [diff (x(t),t)=3*x(t)-5*y(t),diff (y(t),t)=—x(t)+2*y(t)]1, [x(t), y(®)1, sj’mgsokau)

5+/21)t —5+21)t 5++/21)t —5+v21)t
®) cle( 2 ) vV n 026_( 2 ) v21 cle( 2 ) CQG_( 2 )
x = — — _
2 2 2 2
(5+\/ﬁ)t (—5+\/ﬁ)t

y(t)=cle 2z +coem 2
v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 144

-

LDSolve [{x' [t]==3*x[t]-5*y[t],y' [t]==-x[t]+2*xy[t]},{x[t],y[t]},t, IncludeSingul}arSolutions ->

2(t) — ée‘i(ﬁl—f’)t(cl ((21 + \/ﬁ> eVt 4 91 — Jﬁ) — 10v21c, <e\/7“ - 1))

ie‘%(\/ﬁ“”)t(z\/ﬁcl (e“ﬁt — 1) + e ((\/2_ — 21) eV?lt _ 91 \/ﬁ))

y(t) = — 15
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29.8 problem 3(d)

Internal problem ID [6536]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(d).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 57

Ldsolve( [diff (x(t),t)=x(t)+2*y(t),diff (y(t),t)=—d*x(t)+y(t)], [x(t), y(*)], singsokan)

V2€t(cos (2v/2t) ¢; — sin (2v/2) ¢3)
2

z(t) = —

y(t) = e <02 cos (2\/§t) + ¢; sin <2\/§t>>

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 79

LDSolve [{x' [t]==x[t]+2*y[t],y' [t]==-4*x[t]+y[t]},{x[t],y[t]},¢t, IncludeSingular?olutions -> Tx

coet sin (2\/§t)
V2

y(t) — € <02 cos (2\/515) — v/2¢; sin (2\/§t)>

z(t) — c1€e’ cos <2\/§t> +

514



29.9 problem 3(e)
Internal problem ID [6537]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(e).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 3z(t) + 2y(t) + 2(t)
y'(t) = —23(t) — y(t) + 32(¢)
2 (t) = z(t) + y(t) + 2(¢)

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 63

Ldsolve( [diff (x(t),t)=3*x(t)+2*y(t)+z(t) ,diff (y(t),t)=-2*x(t)-y(t)+3*z(t) ,diffﬁz () ,t)=x(t)+y

5cqedt . 3cze™?
t = —
z(t) 5 cie 5
3t —t
coe . (cse
t = — —
y(t) 5 tae 5

2(t) = coe™ + cze™
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v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 180

LDSolve [{x' [t]==3*x[t]+2*y [t]+z[t] ,y' [t]==-2*x[t]-y[t]1+3*z[t],z' [t]==x[t]+y[t] j*z [t1},{x[t],yl

z(t) — Lot (c1(6€” +5e* —3) + (e* — 1) (ca(5€* + 3) + 2¢3(5¢™ — 3)))

8
y(t) — %e‘t(—(cl (6e® +e* — 7)) +ca(2e* — e* +7) — 2c3(—8e* + e +7))
z(t) — %le_t (ci(e® — 1) + co(e — 1) + 2c3(e* + 1))

016



29.10 problem 3(f)

Internal problem ID [6538]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 3(f).

ODE order: 1.

ODE degree: 1.

Solve

/(1) = —=(t) +y(t) — 2(2)
y'(t) = 22(t) — y(t) — 42(1)
2(t) = 3x(t) — y(t) + 2(2)

v Solution by Maple
Time used: 0.265 (sec). Leaf size: 2535

Ldsolve( [diff (x(t),t)=—x(t)+y(t)-z(t) ,diff (y(t),t)=2*x(t)-y(t)-4*z(t) ,diff (z(t}) ,£)=3*x(t) -y (¢

Expression too large to display

Expression too large to display

(13+ (154%@) 3 —2(154+3\/m) 3 ) t

V3 ((154+3\/M)§ ~13) ¢

2(t) = coe o(10svzon) ¥ sin :
6 (154 + 3/2391)°
2 1
(13+(154+3\/m) 3 —2(154-&-3@) 3 )t 2
: V3 ((154+3v2391)° —13) ¢
+ cse 6(1s4+svZ8T) 3 cos -
6 (154 + 31/2391)°
((154+3«/W) %+(154+3«/W) %+13>t
+ cle_ 3(154+3\/ﬁ)%
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v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 501

LDSolve [{x' [t]==-x[t]+y[t]-z[t],y' [t]==2*x[t]-y[t]-4*z[t],z' [t]==3*x[t]-y[t] +zJ[t] b {x[t],y[t]

3 0 #1e!t
z(t) = coRootSum {#1 + #1° — 441 + 10&, 341 § 241 - 4&}
— ¢;RootSum [#13 412 — 441 + 10&, ?ﬁfﬁ ;#iei &]
+ ¢;RootSum {#13 412 — 441 + 10&, f;iii;;iei&]
y(t) = 2¢;RootSum {#13 412 — 441 + 10&, ?iliit 2_#7162 ]
— 2¢;Ro0tSum {#13 F#12 — 441 + 10&, gzif T;zei&}
+ ¢;Ro0tSum :#13 + 412 — 441 + 10&, i;i‘ji;;ei
z(t) = —caRootSum :#13 + #1% — 441 + 10&, 37:;1162#_? 2_#216¢i1; |
+ ¢;RootSum :#13 + 412 — 441 + 10&, 33:1126?_1;;16fz _
+ csRootSum :#13 + #12 — 441 + 10, #126:::; i#Q;ffl_t; il
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29.11 problem 4(a)

Internal problem ID [6539]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

Solve

z'(t)
y'(t)

2(t) + 2y(t) — 4t + 1
—z(t) +2y(t) + 3t + 4

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 106

Ldsolve( [diff (x(t),t)=x(t)+2*xy(t)-4*t+1,diff (y(t),t)=-x(t)+2*y(t)+3*t+4], [x(t)J, y(t)], singsc

3t 3t
ez sin % cy ez 7cos<@>cz

=(t) = 2 B 2

e? cos (%) c1 e%\ﬁ sin (@) c1 95 74
9 + 2 + =+ =

8 2
¢ t ¢ t
y(t) = e? sin <\/_T7> cy+e? cos <\/_T7> ¢+

_|_

it
4716
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v/ Solution by Mathematica
Time used: 2.624 (sec). Leaf size: 128

LDSolve [{x' [t]1==x[t]1+2*y [t]-4+t+1,y"' [t]==-x[t]+2*y [t]+3*t+4},{x[t],y[t]1},t, IncjludeSingularSol

z(t) > t+c e%/2 cos @ - e 462)63t/2 o <@) + 9
! 2 V7 2
_ 3t/2 gin ( M1t
VTt (2¢1 — c2)e sm( 5 > 1
t) — —t + c2e3/2 cos - — =
y(t) 2 5 7
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29.12 problem 4(b)

Internal problem ID [6540)]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —2z(t) +y(t) —t + 3
y'(t) =z(t) +4y(t) +t — 2

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 90

Ldsolve( [diff (x(t),t)=-2%x (£)+y(t)-t+3,diff (y(t),t)=x(t)+4*y (t)+t-2], [x(t), y(j:)] , singsol=al

o(t) = e<1+\/ﬁ>t02\/ﬁ —e (‘Hm)tcl\/m -3 e<1+m>tcz —3e (_1+m>t01 - % + %

y(t) = e(1+\/ﬁ)t62 +e—(—1+\/ﬁ)tc ot 2

921



v/ Solution by Mathematica
Time used: 10.617 (sec). Leaf size: 190

LDSolve [{x' [t]==—2*x[t]+y[t]-t+3,y' [t]==x[t]+4*y [t]+t-2},{x[t],y[t]1},¢t, Include?ing'ularSolutio

z(t) —
et~ Wt(100e<r 1)e (9t — 29) + 81((3v/10 — 10) ¢; — v/10c5) €2V — 81(10 + 3v/10) ¢; + 81v/10c;
- 1620
y(t)
et~ V10t < 20e (V01" (g 2) + 81(v/10¢; + (10 + 3v/10) cz) €2V1% — 81(v/10¢; + (3v/10 — 10) 02)>
- 1620
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29.13 problem 4(c)

Internal problem ID [6541]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section A. Drill exercises. Page 400
Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

Solve

o'(t) = —4x(t) +y(t) —t +3
y'(t) = —z(t) - 5y(t) +t +1

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 106

Ldsolve( [diff (x(t),t)=—4*x(t)+y(t)-t+3,diff (y(t),t)=-x(t)-5xy(t)+t+1], [x(t), yJ(t)] , singsol=a

e 2sm<‘[> Co e s 3cos(@>02
z(t) = — -

2 2
e~ % cos (‘[ ) c1 e~ 7+/3 sin (@) 1 39 4
B 2 + 2 T

_o (V32 _o (/3¢ 5 1
y(t)=e92s1n<T s +e % cos 5 +ﬁ—m
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v/ Solution by Mathematica
Time used: 2.267 (sec). Leaf size: 131

LDSolve [{x' [t]==-4*x[t]+y[t]-t+3,y' [t]==-x[t]-Exy[t]+t+1},{x[t],y[t]},t, IncludﬁaSingularSoluti

—9t/2 iy [ V3t
z(t) — _4 + c1e7%% cos vt + (1t 2a)e s ( 2 ) + 3
21 2 /3 49
(2¢; + c2)e /% sin <@>
y(t) = ot + ce™ /2 cos vat) 2 )1
21 2 /3 147
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30 Chapter 10. Systems of First-Order Equations.

Section B. Challenge Problems. Page 401

30.1 problem 1 . . . . . . . 526
30.2 problem 2 . . . ... e e 527
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30.1 problem 1

Internal problem ID [6542]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section B. Challenge Problems.
Page 401

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

X Solution by Maple

Ldsolve([diff(x(t),t) = x(B)*xy(t)+1, diff(y(t),t) = -x(t)+y(t), x(0) = 2, Y(O)J= -11,[x(%), y

No solution found
X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

e B

LDSolve [{x' [t]==x[t]*y [t]1+1,y' [t]==-x[t]+y[t]},{x[0]==2,y[0]==-1},{x[t],y[t]} ,JL— ,IncludeSingul

Not solved
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30.2 problem 2

Internal problem ID [6543]

Book: Differential Equations: Theory, Technique, and Practice by George Simmons, Steven
Krantz. McGraw-Hill NY. 2007. 1st Edition.

Section: Chapter 10. Systems of First-Order Equations. Section B. Challenge Problems.
Page 401

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

X Solution by Maple

Ldsolve([diff(x(t),t) = txy(t)+1, diff(y(t),t) = -t*xx(t)+y(t), x(0) = 0, y(0) j= -1], [x(t), y(

No solution found
X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

e B

LDSolve [{x' [t]==x[t]*y [t]1+1,y' [t]==-x[t]+y[t]},{x[0]==2,y[0]==-1},{x[t],y[t]} ,JL— ,IncludeSingul

Not solved
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