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1.1 problem Problem 7

Internal problem ID [2078]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

y' —25y=0

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

-

dsolve(diff (y(x),x$2)-25*y(x)=0,y(x), singsol=all)

N\

y(x) = c16°* + cpe™”

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

LDSolve [y'' [x]-25%y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(x) — c1°® + cpe™™



1.2 problem Problem 8

Internal problem ID [2079]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 8.
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: 0.002 (sec). Leaf size: 20

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

~—

y(z) — ¢1 cos(2x) + ¢z sin(2x)



1.3 problem Problem 9

Internal problem ID [2080)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

y'+y —2y=0

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

e hY

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

N\ J

y(z) = c16” + ce™ "

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

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

y(x) = cre™® + cpe”



1.4 problem Problem 10

Internal problem ID [2081]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 10.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

¥ +y*=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

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

v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 18

-

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

-/




1.5 problem Problem 11

Internal problem ID [2082]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple

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

e

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

~—

y(z) = vz
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18

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

~—

y(z) = ave
y(z) =0



1.6 problem Problem 12

Internal problem ID [2083]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 12.

ODE order: 2.

ODE degree: 1.

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

y' +2y +5y=0

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

e hY

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

N\ J

y(x) = c1e7%sin (2z) + co cos (2x) e™®

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 26

‘ DSolvely'' [x]+2*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = e %(cq cos(2z) + ¢ sin(2z))
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1.7 problem Problem 13

Internal problem ID [2084]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

y' =9 =0

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

e hY

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

N\ J

y(x) = c16°* + cpe™”

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

LDSolve [y'' [x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e (c1€® + ¢2)
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1.8 problem Problem 14

Internal problem ID [2085]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 14.

ODE order: 2.

ODE degree: 1.

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

:L,Zy// +5y/z+3y — 0

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

( hY

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

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

-

N
LDSolve [x~2xy' ' [x]+b*x*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J
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1.9 problem Problem 15

Internal problem ID [2086]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

(4

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

2y —3y'z+4y =0

v/ Solution by Maple
Time used: 0.0 (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® + co2* In (2)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

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

y(z) = 2*(2czlog(z) + ¢1)
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1.10 problem Problem 16
Internal problem ID [2087]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

2y —3yz+13y=0

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

Ldsolve (x72+diff (y(x),x$2) -3*x*diff (y(x) ,x)+13*y(x)=0,y(x), singsol=all)

~—

y(z) = c1z?sin (31n (x)) + cox® cos (31n (z))
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26

-

N
LDSolve [x~2xy' ' [x]-3*x*y' [x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = z*(cy cos(3log(z)) + c; sin(3log(x)))
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1.11 problem Problem 17

Internal problem ID [2088]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

22%y" —y'z+y—92° =0

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

( hY

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

y(z) = VT ey + c1z + 322

v/ Solution by Mathematica

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

‘ DSolve [2*x~2xy' ' [x]-x*y' [x]+y[x]==9%x"2,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = 32 + oz + c1/T
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1.12 problem Problem 18

Internal problem ID [2089]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

1y — 4y'z + 6y —sin(z)z* =0

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

-

N
Ldsolve (x72+diff (y(x) ,x$2) -4*x*xdiff (y(x) ,x)+6*y(x)=x"4*sin(x) ,y(x), singsol=all) J

y(z) = 2%cy + c12% — sin (z) 2

v Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 20

‘ DSolve [x~2xy' ' [x]-4*x*y' [x]+6*y[x]==x"4*Sin[x],y[x],x,IncludeSingularSolutions —>‘ True]

y(z) = z*(—sin(z) + coz + ¢1)
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1.13 problem Problem 19

Internal problem ID [2090]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 19.

ODE order: 2.

ODE degree: 1.

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

y' —(a+b)y +aby=0

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

-

Ldsolve(diff(y(x),x$2)—(a+b)*diff(y(x),x)+a*b*y(x)=0,y(x), singsol=all)

~—

y(x) = c1e"® + cye™®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

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

y(r) = cpe™ + c1e™
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1.14 problem Problem 20

Internal problem ID [2091]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 20.
ODE order: 2.

ODE degree: 1.

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

y' —2ay +ya®=0

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

-

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

y(x) = 1™ + ce™x

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

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

-/

y(x) = e*®(cox + 1)
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1.15 problem Problem 21
Internal problem ID [2092]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 21.

ODE order: 2.

ODE degree: 1.

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

y' —2ay' + (a®>+b*)y =0

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

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

y(z) = c16** sin (bx) + c2e*® cos (bx)

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 31

‘ DSolvel[y'' [x]-2*a*xy' [x]+(a~2+b~2)*y[x]==0,y[x],x,IncludeSingularSolutions -> Truep

y(.’l?) — em(a—z’b) (Cze%bx + Cl)
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1.16 problem Problem 22

Internal problem ID [2093]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 22.

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

e hY

dsolve(diff (y(x),x$2)-diff (y(x),x)-6*y(x)=0,y(x), singsol=all)

N\ J

y(x) = c16°* + cpe™>

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

LDSolve [y'' [x]-y' [x]-6%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e (26 + 1)
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1.17 problem Problem 23

Internal problem ID [2094]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 23.

ODE order: 2.

ODE degree: 1.

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

y'+6y +9% =0

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

e hY

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

N\ J

3z 3z

Y(z) = c1e™" + ez
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 18

LDSolve [y'' [x]+6%y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — 6_3””(023: +¢)
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1.18 problem Problem 24

Internal problem ID [2095]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 24.

ODE order: 2.

ODE degree: 1.

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

l_zy//_l_y/x_y =0

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

-

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

y(z) = - + cox

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

-

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

y(z) — a + cox
x

| —
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1.19 problem Problem 25
Internal problem ID [2096]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

22y + 5z + 4y =0

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

Ldsolve (x72+diff (y(x) ,x$2) +5*x*diff (y(x) ,x)+4*y(x)=0,y(x), singsol=all)

~—

o In (z)

y(z) =

x2 x2

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 18

LDSolve [x~2xy' ' [x]+5*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

2¢91
_, 2 og(;ﬂ) +ca
T

y(z)
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1.20 problem Problem 28

Internal problem ID [2097]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 28.

ODE order: 1.

ODE degree: 1.

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

, _e" —sin(y)

x cos (y) =0

Y

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

e hY

dsolve(diff (y(x),x)=(exp(x)-sin(y(x)))/(x*cos(y(x))),y(x), singsol=all)

N J

y(z) = arcsin (ﬂ)
z

v/ Solution by Mathematica
Time used: 11.343 (sec). Leaf size: 16

e

LDSolve [y' [x]==(Exp[x]-Sin[y[x]]1)/(x*Cos[y[x]]),y[x],x,IncludeSingularSolutions —>\J Truel

y(z) — arcsin (e + cl)
x
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1.21 problem Problem 29

Internal problem ID [2098]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 29.

ODE order: 1.

ODE degree: 1.

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

y/ _ 1-— y2 —
24 2yzx
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
Ldsolve (diff (y(x) ,x)=(1-y(x)"2)/(2*(1+x*y(x))),y(x), singsol=all) J
1
c + =0

(y(2) = 1) (zy () + = +2)

v/ Solution by Mathematica

Time used: 0.375 (sec). Leaf size: 56

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

1+/1+z(z+a)

y(z) = — .
WRNRSESVERICE TS
y(x) = —1

y(z) > 1
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1.22 problem Problem 30

Internal problem ID [2099]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 30.

ODE order: 1.

ODE degree: 1.

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

y_=emer

With initial conditions

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 10

Ldsolve([diff(y(x),x)=(1—y(x)*exp(x*y(x)))/(x*exp(x*y(X))),y(l) = 0],y(x), singso%%all)

v Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 11

(

LDSolve [{y' [x]==(1-y[x]*Exp [x*y[x]])/ (x*Exp [x*y [x]1]) ,{y[1]1==0}},y[x],x, IncludeSin%ularSolution

log(z)

y(z) =



26

1.23 problem Problem 31
Internal problem ID [2100]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 31.

ODE order: 1.

ODE degree: 1.

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

y/ _ 11,'2(1 _yz) +e%y =0
x (e% +2x2y)

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

~

dsolve(diff(y(x),x)=(x‘2*(1—y(x)‘2)+y(x)*exp(y(x)/x))/(x*(exp(y(x)/x)+2*x‘2*y(x))P,y(x), sing

N J

y(z) = RootOf (e +2°_ ZZ+c1— )2

v/ Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 24

LDSolve [y' [x]==(x"2*(1-y[x] ~2)+y [x] *Exp [y [x] /x]1) / (x* (Exp [y [x] /x] +2*x~2*xy [x])) ,¥y [x]\J, x,IncludeSi

y(z)

Solve |zy(z)? +e = —z = c1,y(z)
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1.24 problem Problem 32

Internal problem ID [2101]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

With initial conditions

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 14

‘ dsolve([diff (y(x),x)=(cos(x)-2*x*y(x)~2)/(2*x"2*y(x)),y(Pi) = 1/Pi],y(x), singsolJ=a11)

v/ Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 17

LDSolve [{y' [x]==(Cos[x] -2*x*y[x]~2)/ (2*x~2xy[x]) ,{y[Pil==1/Pi}},y[x],x, IncludeSingﬂularSolution

Vsin(z) + 1

y(z) —
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1.25 problem Problem 33
Internal problem ID [2102]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —sin(z) =0

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

-

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

~—

y(z) = —cos(z) + ¢
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 12

e

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

~—

y(z) = —cos(z) + ¢;
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1.26 problem Problem 34

Internal problem ID [2103]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 34.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

dsolve(diff (y(x) ,x)=x"(-2/3),y(x), singsol=all)

N

y(z) = 325 + ¢
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15

e

LDSolve [y' [x]==x"(-2/3),y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) = 3Vz +
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1.27 problem Problem 35

Internal problem ID [2104]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 35.
ODE order: 2.

ODE degree: 1.

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

y/l_ezxzo

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

-

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

N\

y(z) =(-2+4+2z)e" + 1z + ¢

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 19

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

~—

y(x) > e®(z—2)+ ez + ¢
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1.28 problem Problem 36

Internal problem ID [2105]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 36.
ODE order: 2.

ODE degree: 1.

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

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

-

dsolve(diff (y(x) ,x$2)=x"n,y(x), singsol=all)

N\

x2+n

2+n)(n+1)

+Cc1x + ¢

y(z) = (

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 28

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

~—

n+2
+cxr+c

% -
y(@) n?+3n+2
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1.29 problem Problem 37

Internal problem ID [2106]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —In(z)z* =0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-/

Ldsolve( [diff (y(x),x)=x"2*%1n(x),y(1) = 2],y(x), singsol=all)

2ln(z) 2 19
O

v Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 23

‘ DSolve [{y' [x]==x"2*Log[x],{y[1]==2}},y[x] ,x,IncludeSingularSolutions -> True] ‘

y(z) = %(—x?’ + 32° log(z) + 19)
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1.30 problem Problem 38

Internal problem ID [2107]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 38.

ODE order: 2.

ODE degree: 1.

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

y" —cos(z) =0

With initial conditions

[¥(0) = 2,4/(0) = 1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

~—

Ldsolve([diff(y(x),x$2)=cos(x),y(0) = 2, D(y)(0) = 1],y(x), singsol=all)

y(r) = —cos(z) +z+3

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 12

e B
LDSolve [{y'' [x]==Cos[x],{y[0]==2,y' [0]==1}},y[x],x,IncludeSingularSolutions -> Truel

y(z) = = — cos(z) + 3



34

1.31 problem Problem 39

Internal problem ID [2108]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 39.

ODE order: 3.

ODE degree: 1.

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

y" —6x =0

With initial conditions

[¥(0) = 1,4/(0) = —1,4"(0) = —4]

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

‘dsolve([diff(y(x),x$3)=6+x,y(0) = 1, D(y)(0) = -1, (DEE2)(y)(0) = -4],y(x), singsol=all)

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

LDSolve [{y''' [x]==6*x,{y[0]==2,y' [0]==-1,y''[0]==-4}},y[x],x, IncludeSingularSolutiJons -> True]

y(z) — }lx(x‘q‘ — 8z —4)+2
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1.32 problem Problem 40

Internal problem ID [2109]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 40.

ODE order: 2.

ODE degree: 1.

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

y/l_ezxzo

With initial conditions

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

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

‘dsolve([diff(y(x),x$2)=x*exp(x),y(O) = 3, D(y) (0) = 4],y(x), singsol=all)

y(z)=(-2+z)e"+5z+5

v/ Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 18

‘ DSolve[{y'' [x]==x*Exp[x],{y[0]==3,y' [0]==4}},y[x],x,IncludeSingularSolutions -> T#ue]

y(x) > e®(r—2)+5(x+ 1)
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1.33 problem Problem 45

Internal problem ID [2110)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 45.

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

e hY

dsolve(diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(x), singsol=all)

N\ J

y(x) = c1** + cpe™”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19

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

y(x) > e®(z—2)+ ez + ¢
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1.34 problem Problem 46

Internal problem ID [2111]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.

page 21

Problem number: Problem 46.
ODE order: 2.

ODE degree: 1.

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

22y —yz—8y=0

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

Ldsolve (x~2+diff (y(x) ,x$2) -x*diff (y(x),x)-8*y(x)=0,y(x), singsol=all)

~—

c
y(z) = z'c; + x—i

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

‘ DSolve [x~2xy' ' [x]-x*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel
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1.35 problem Problem 47
Internal problem ID [2112]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.2, Basic Ideas and Terminology.
page 21

Problem number: Problem 47.

ODE order: 2.

ODE degree: 1.

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

%y — 3y'r +4y —In(z)2* =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

-

N
Ldsolve (x72+diff (y(x) ,x$2) -3*x*xdiff (y(x) ,x) +4*y(x)=x"2*%1n(x),y(x), singsol=all) J

In (z)® 22

y(x) = 2°cy + In (z) c12® + 5

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

‘ DSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==x"2*Log[x],y[x],x,IncludeSingularSolutions ->‘ True]

1
y(z) — éxz (log®(z) + 12¢c; log(z) + 6¢1)
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2.1 problem Problem 1

Internal problem ID [2113]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —2yz =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

~—
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2.2 problem Problem 2

Internal problem ID [2114]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

1
~ arctan (z) — ¢;

y(z) =

v/ Solution by Mathematica

Time used: 0.153 (sec). Leaf size: 19

‘ DSolvely' [x]==y[x]~2/(x"2+1),y[x],x,IncludeSingularSolutions -> True]

1
arctan(z) + ¢
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2.3 problem Problem 3

Internal problem ID [2115]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

ety —1=0

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

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

y(z) =ln(c1e®* —1)—x

v Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 15

-

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

y(z) — log(sinh(z) — cosh(z) + ¢1)

~—
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2.4 problem Problem 4

Internal problem ID [2116]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple

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

‘ dsolve(diff (y(x),x)=y(x)/(x*¥1n(x)),y(x), singsol=all)

y(@) =In(z) ey

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 15

LDSolve [y' [x]==y[x]/(x*Log[x]),y[x],x,IncludeSingularSolutions -> True]

y(x) — c1log(x)
y(x) =0
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2.5 problem Problem 5

Internal problem ID [2117]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—(z-1)y' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

-

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

~—

y(e) = a(z - 1)
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 16

e

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

~—

y(x) = ca(z—1)
y(z) =0
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2.6 problem Problem 6

Internal problem ID [2118]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

z2+3
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13
Ldsolve (diff (y(x) ,x)=(2*x*x(y(x)-1))/(x"2+3) ,y(x), singsol=all) J

v Solution by Mathematica

Time used: 0.03 (sec). Leaf size: 20

‘ DSolve[y' [x]==(2*x*(y[x]-1))/(x~2+3),y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = 1+ (2® +3)
y(z) > 1
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2.7 problem Problem 7

Internal problem ID [2119]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—yz—3+222=0

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

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

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 24

kDSolve [y [x]-x*y' [x]==3-2%x"2*y"' [x] ,y[x] ,x,IncludeSingularSolutions -> True]
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2.8 problem Problem 8

Internal problem ID [2120]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

) _ _cos(z—y)

_ 1=
Y7 sin (z) sin (y) + 0

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

e hY

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

N J

y(x) = arccos <;)

sin () ¢

v/ Solution by Mathematica
Time used: 5.69 (sec). Leaf size: 47

e

LDSolve [y' [x]==Cos [x-y[x]]/(Sin[x]*Sin[y[x]])-1,y[x],x,IncludeSingularSolutions —>\J True]

y(z) = — arceos (—%cl csc(x)>

y(z) — arccos (—%cl csc(x)>
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2.9 problem Problem 9

Internal problem ID [2121]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

!/ .’I;(—l + yz) _ 0
2(—2+2z)(xr—-1)
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21
Ldsolve(diff(y(x),x)=x*(y(x)‘2—1)/(2*(x—2)*(x—1)),y(x), singsol=all) J
y(z) = — tanh (ln(—2 + ) — # + %)

v/ Solution by Mathematica
Time used: 0.742 (sec). Leaf size: 51

-

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

T+eX(r—2)2? -1
—zr+e¥(x—2)2+1
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2.10 problem Problem 10

Internal problem ID [2122]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

z’y —32
—x2+ 16

/

2=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

-/

Ldsolve(diff(y(x),x)=(x‘2*y(x)—32)/(16—x‘2)+2,y(x), singsol=all)

e " (z? + 8z 4 16) ¢y
(¢ —4)°

y(z) = +2e %"

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 30

e

LDSolve [y' [x]==(x"2*y[x]-32)/(16-x"2)+2,y[x],x,IncludeSingularSolutions -> Truel J

cie™®(z +4)?
y(z) =2+ ENCEYT

y(z) — 2
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2.11 problem Problem 11

Internal problem ID [2123]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-

tions. page 43

Problem number: Problem 11.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z—a)(z-b)y' —y+c=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

-

Ldsolve((x—a)*(x—b)*diff(y(x),x)—(y(x)—c)=0,y(x), singsol=all)

~—

y(@) =c+(@—b) " (@—a)7r e,

v/ Solution by Mathematica

Time used: 0.094 (sec). Leaf size: 41

‘ DSolve[(x-a)*(x-b)*y' [x]-(y[x]-c)==0,y[x],x,IncludeSingularSolutions -> True]

1

y(z) = c+e(z — b)ﬁ(:C —a)es

y(z) = c
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2.12 problem Problem 12

Internal problem ID [2124]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(®+1)y+y*+1=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

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

y(z) = cot (arctan (z) + %)

v/ Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 14

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

y(x) — cot (arctan(m) + %)
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2.13 problem Problem 13

Internal problem ID [2125]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(1-2*)y+yz—az=0

With initial conditions

[y(0) = 2q]

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

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

y(x) = a(l —ivr—1 M)

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 21

N
LDSOlve [{(1-x"2) xy' [x] +x*y [x]==a*x,{y[0]==2*a}},y[x] ,x,IncludeSingularSolutions —>J True]

y(x) > a—iava?—1
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2.14 problem Problem 14

Internal problem ID [2126]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

sin (z +y)
! 1 T\ IS
Y cos () sin (y) 0

y =

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 11

Ldsolve( [diff (y(x),x)=1-(sin(x+y(x)))/(sin(y(x))*cos(x)),y(1/4*Pi) = 1/4xPi],y(x) ,J singsol=all

y(z) = arccos (Sec2(””))

v/ Solution by Mathematica
Time used: 6.063 (sec). Leaf size: 10

~

DSolve [{y' [x]==1-(Sin[x+y[x]11)/(Sin[y[x]]1*Cos[x]) ,{y[Pi/4]1==Pi/4}},y[x],x, IncludeﬁingularSolu

N

y(z) — sec™(2cos(x))
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2.15 problem Problem 15

Internal problem ID [2127]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —1Psin(z) =0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

-/

Ldsolve([diff(y(x),x)=y(x)"3*sin(x),y(O) = 0],y(x), singsol=all)

y(z) =0

v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 6

( N

LDSolve [{y' [x]==y[x]~3*8in[x],{y[0]==0}},y[x] ,x,IncludeSingularSolutions -> True] J

y(z) =0
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2.16 problem Problem 16

Internal problem ID [2128]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

J — 2 %_ 1 —0
With initial conditions
[y(1) =1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5
[dsolve( [diff (y(x),x)=2/3*(y(x)-1)"(1/2),y(1) = 1],y(x), singsol=all) J
y(z) =1

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

LDSolve [{y' [x]==1/3*(y[x]-1)"(1/2) ,{y[1]1==1}},y[x] ,x,IncludeSingularSolutions -> TJrue]

y(z) = %((m — 2)z+37)
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2.17 problem Problem 17

Internal problem ID [2129]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.4, Separable Differential Equa-
tions. page 43

Problem number: Problem 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

mv' —mg + kv =0

With initial conditions

[v(0) = 0]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 26

dsolve([m*diff (v(t),t)=m*g-k*v(t)~2,v(0) = 0],v(t), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 39

-

.
LDSolve [{m*v' [t]==m*g-k*v[t]~2,{v[0]==0}},v[t],t,IncludeSingularSolutions -> True]J

VGy/mtanh (Y502
vk

v(t) —
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3.1 problem Problem 1

Internal problem ID [2130]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

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

v +y—4e*=0

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

Ldsolve (diff (y(x) ,x)+y(x)=4*exp(x),y(x), singsol=all) J

y(z) =2e"+e ¢
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 19

( hY

DSolvely' [x]+y[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) = 2" + cre”®
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3.2 problem Problem 2

Internal problem ID [2131]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
Y+ 552 =0
T

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

Ldsolve (diff (y(x) ,x)+2/x*y(x)=5*x"2,y(x), singsol=all) J
z° 4+
y(z) = —

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 15

LDSolve [y' [x]+2/x*y[x]==5%x"2,y[x],x,IncludeSingularSolutions -> True]

~—

x5 +c
y(z) — p
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3.3 problem Problem 3

Internal problem ID [2132]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-

tial Equations. page 59
Problem number: Problem 3.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'z® — dyr — 2" sin (z) = 0

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

e

Ldsolve(x‘2*diff(y(x),x)—4*x*y(x)=x‘7*sin(x),y(x), singsol=all)

~—

y(z) = (sin (z) — cos (z) z + ¢;) z*
v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 19

‘ DSolve [x~2*y' [x]-4*x*y[x]==x"7*Sin[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — z*(sin(x) — z cos(z) + c1)
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3.4 problem Problem 4

Internal problem ID [2133]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-

tial Equations. page 59
Problem number: Problem 4.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y +2yr —22° =0

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

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

~—

yz) =2’ —1+e "¢
v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 20

-

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

y(z) = 2%+ cre™® — 1

|
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3.5 problem Problem 5

Internal problem ID [2134]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2zy

1_w2—4x=0

Y+

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

e

Ldsolve(diff(y(x),x)+2*x/(1-x‘2)*y(x)=4*x,y(x), singsol=all)

~—

y(z) = (2In(z—1)+2In(z+1) +¢1) (z* — 1)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22

LDSolve [y' [x]+2*x/(1-x"2) *y [x] ==4#*x,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) = (2> —1) (2log (z° — 1) + c1)



63

3.6 problem Problem 6

Internal problem ID [2135]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

Ldsolve (diff (y(x) ,x)+2*x/ (1+x72) *y (x) =4/ (1+x72) "2,y(x), singsol=all)

~—

4 arctan (z) + ¢;
y(z) = z2+1

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 20

‘ DSolvel[y' [x]+2*x/(1+x~2) *y[x]==4/(1+x"2) "2,y [x] ,x,IncludeSingularSolutions -> Tru%]

4arctan(z) + ¢;
z2+1

y(z) —




64

3.7 problem Problem 7

Internal problem ID [2136]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2cos ()% y' + ysin (2z) — 4cos (z)* = 0

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

Ldsolve (2% (cos (x) "2)*diff (y(x) ,x)+y(x) *sin(2*x)=4*cos(x) "4,y(x), singsol=all) J

y(z) = (2sin (z) + ¢1) cos ()
v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 15

LDSolve [2%(Cos[x] "2) *y' [x]+y [x] *Sin[2*x]==4*Cos [x] "4,y [x],x, IncludeSingularSolutians -> Truel

y(z) — cos(z)(2sin(z) + ¢1)



65

3.8 problem Problem 8

Internal problem ID [2137]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

‘dsolve(diff(y(x),x)+1/(x*1n(x))*y(x)=9*x‘2,y(x), singsol=all)

_32In(z) -2+

y(.’IJ) - In (CE)

v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 24

N
LDSolve [y' [x]+1/(x*Log[x])*y [x]==9*x"2,y[x] ,x,IncludeSingularSolutions -> True] J

-3+ ¢

y(z) — 32 + e
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3.9 problem Problem 9

Internal problem ID [2138]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — ytan (z) — 8sin () =0

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

Ldsolve (diff (y(x),x)-y(x)*tan(x)=8*sin(x)~3,y(x), singsol=all) J

—cos (27) + w +c

cos ()

y(z) =

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 19

‘ DSolve[y' [x]-y[x]*Tan[x]==8+Sin[x]~3,y[x],x,IncludeSingularSolutions -> True]

y(z) — 2sin®(z) tan(z) + c; sec(x)
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3.10 problem Problem 10

Internal problem ID [2139]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

tr' +2x —4et =0

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

Ldsolve (t*diff (x(t),t)+2*x(t)=4*exp(t) ,x(t), singsol=all) J

A4t —1)et + ¢

o(t) = =)

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 20

-

LDSolve [t*x' [t]+2*x[t]==4%Exp[t] ,x[t],t,IncludeSingularSolutions -> True]

~—
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3.11 problem Problem 11

Internal problem ID [2140)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' —sin (z) (ysec(z) —2) =0

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

-

Ldsolve (diff (y(x) ,x)=sin(x)*(y(x)*sec(x)-2),y(x), singsol=all) J

cos(2z)
os20) 4 ¢y
_ 2
y(@) cos ()
v/ Solution by Mathematica

Time used: 0.039 (sec). Leaf size: 20

e

LDSolve [y' [x]==Sin[x]*(y[x]*Sec[x]-2),y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — %sec(x) (cos(2x) + 2¢1)
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3.12 problem Problem 12

Internal problem ID [2141]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1—sin(z)y—y'cos(z) =0

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

-

Ldsolve ((1-y(x)*sin(x))-cos(x) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = (tan (z) + ¢1) cos (z)
v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 13

LDSolve [(1-y[x]*Sin[x])-Cos [x]*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(x) — sin(z) + ¢; cos(z)
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3.13 problem Problem 13

Internal problem ID [2142]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'—%—Zln(w)ﬁzO

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

kdsolve (diff (y(x) ,x)-1/x*y(x)=2#x"2%1n(x),y(x), singsol=all) J

y(z) = (m (z)2? — “’; + cl> z

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23

DSolvely' [x]-1/x*y[x]==2%x"2*Log[x],y[x],x,IncludeSingularSolutions -> Truel

N J

3

y(z) — —% + 2% log(z) + 1z
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3.14 problem Problem 14

Internal problem ID [2143]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 14.

ODE order: 1.

ODE degree: 1.

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

v +ay—e=0

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

Ldsolve (diff (y(x) ,x)+alpha*y(x)=exp(beta*x),y(x), singsol=all) J

ce(ath)
z) = +ci e ™
) ( a+8 1)

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 31

e

kDSolve [y' [x]+\ [Alpha] *y [x]==Exp[\ [Beta] *x] ,y[x] ,x,IncludeSingularSolutions -> True]

e*(=2) (e2@+h) 4 ¢1(a + B))
a+pB

y(z) —
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3.15 problem Problem 15

Internal problem ID [2144]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y’—i—%—ln(z)zo

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

kdsolve (diff (y(x) ,x)+m/x*y(x)=1n(x) ,y(x), singsol=all) J

In(z)z x
y(a;): Y
m+1 m*+2m—+1

+2 "

v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 29

e

LDSolve [y' [x]+m/x*y[x]==Log[x],y[x],x,IncludeSingularSolutions -> True]

~—

2((m + 1) log(z) — 1)
(m+1)?

m

y(z) =

+cx
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3.16 problem Problem 16

Internal problem ID [2145]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
y'+—y—4x=0
T

With initial conditions

[y(1) =2]
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 13
Ldsolve( [diff (y(x),x)+2/x*y(x)=4%x,y(1) = 2],y(x), singsol=all) J
zt+1
y(z) =—3

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 12

N
LDSolve [{y' [x]+2/x*y [x]==4*x,{y[1]==2}},y[x] ,x,IncludeSingularSolutions -> Truel J

1
y(z) = 22 + s
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3.17 problem Problem 17

Internal problem ID [2146]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (z)y' — cos (z)y —sin (22) =0

With initial conditions

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

dsolve([sin(x)*diff (y(x),x)-y(x)*cos(x)=sin(2*x),y(1/2*Pi) = 2],y(x), singsol=a11P

N J

y(z) = (21n (sin (z)) + 2) sin (z)
v/ Solution by Mathematica
Time used: 0.503 (sec). Leaf size: 22

LDSolve [{Sin[x]*y' [x]-y[x]*Cos [x]==Sin[2*x] ,{y[Pi/2]==2}},y[x],x, IncludeSingularSoJlutions -> T

y(z) — 2sin(x)(log(tan(z)) + log(cos(z)) — 2im + 1)
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3.18 problem Problem 18

Internal problem ID [2147]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

o+ 423 —5=0
With initial conditions
[z(0) = 4]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14
[dsolve( [diff (x(t),t)+2/ (4-t)*x(£)=5,%(0) = 4],x(t), singsol=all) J

z(t) = —t* + 3t + 4

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 13

LDSolve [{x'[t]+2/(4-t)*x[t]==5,{x[0]==4}},x[t],t,IncludeSingularSolutions -> True]J

z(t) = —((t—4)(t+1))
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3.19 problem Problem 19

Internal problem ID [2148]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-

tial Equations. page 59

Problem number: Problem 19.
ODE order: 1.

ODE degree: 1.

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

y+y —e" =0

With initial conditions

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

-

N\

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

T

e’ e
=5+ 5

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 7

-

N\

DSolve [{y[x]-Exp[x]+y' [x]==0,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]

y(x) — cosh(zx)

J
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3.20 problem Problem 20

Internal problem ID [2149]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 20.

ODE order: 1.

ODE degree: 1.

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

, 1 z<1
Yy —2y-— =0
0 1<z

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 27

‘ dsolve ([diff (y(x),x)-2*y(x)=piecewise(x<=1,1,x>1,0),y(0) = 3],y(x), singsol=all)

1 r<l1
2r—2

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 42

‘DSolve [{ode = y'[x] - 2*y[x] == Piecewise[{{1l, x <= 1}, {0, x > 1}}],{y[0]==3}},y[x],x,Includ

1(-1+7e*) <1

y(z) = {
e** 2(—1+7e?) True

1
2
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3.21 problem Problem 21

Internal problem ID [2150]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 21.

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 31

‘ dsolve ([diff (y(x),x)-2*y(x)=piecewise(x<1,1-x,x>=1,0),y(0) = 1],y(x), singsol=allP

2r—1 <1
2x—2

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 45

‘DSolve [{y'[x] - 2*y[x] == Piecewise[{{1-x, x < 1}, {0, x >= 1}}],{y[0]==1}},y[x],x,IncludeSin

1@2z+5e*—-1) z<1
1€2"72(145¢?) True



3.22 problem Problem 22

Internal problem ID [2151]

79

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-

tial Equations. page 59

Problem number: Problem 22.
ODE order: 2.

ODE degree: 1.

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

/

Y +L 9z =0
T

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

-

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

-/

y(z) =2 +In(z)c; + ¢
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 16

‘ DSolvel[y'' [x]+1/x*y' [x]==9*x,y[x],x,IncludeSingularSolutions -> True]

y(z) = z° + c1log(z) + ¢
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3.23 problem Problem 30

Internal problem ID [2152]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y’—I—%—cos(w):O

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

kdsolve (diff (y(x),x)+1/x*y(x)=cos(x),y(x), singsol=all) J

_sin(z)z +cos () + ¢

y(z) =

x
v Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 17

-

LDSolve [y' [x]+1/x*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]

~—

cos(z) + ¢

y(x) — sin(z) + .
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3.24 problem Problem 31

Internal problem ID [2153]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 31.

ODE order: 1.

ODE degree: 1.

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

y+y—e ¥ =0

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

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

~—

v Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 19

-

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

y(x) — 6"2“”(—1 + ci€%)
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3.25 problem Problem 32

Internal problem ID [2154]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + cot (z)y — 2cos(z) =0

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

-

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

cos(2z)
—e=20) 4 ¢y
_ 2
y(=) sin (z)
v/ Solution by Mathematica

Time used: 0.042 (sec). Leaf size: 17

e

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

~—

y(z) — sin(z) + <—% + cl> cse(z)
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3.26 problem Problem 33

Internal problem ID [2155]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.6, First-Order Linear Differen-
tial Equations. page 59

Problem number: Problem 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr—y—In(z)z*=0

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

e

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

~—

y(z)=(zln(z) —z+c1)z
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 17

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

y(x) = z(—z + zlog(z) + ¢1)
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4.1 problem Problem 9

Internal problem ID [2156]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

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

g Tty

2 0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
[dsolve (diff (y(x) ,x)=(y(x) "2+x*xy(x)+x~2) /x"2,y(x), singsol=all) J

y(z) =tan(ln(z) + ¢1) z
v/ Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 13

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

y(x) — ztan(log(z) + ¢1)
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4.2 problem Problem 10

Internal problem ID [2157]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

(4

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

(—y+3z)y —3y=0

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

-

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

~—

y(m) — eLambertW(—&B e—3c1 ) +3c1

v/ Solution by Mathematica
Time used: 5.805 (sec). Leaf size: 25

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

N J

y(@) - V(IR

y(x) =0
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4.3 problem Problem 11

Internal problem ID [2158]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 11.

ODE order: 1.

ODE degree: 1.

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

2
, (z+y)
¥t _p
y 212

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

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

B In(z) ¢«
y(x) = tan <T + 5) x
v/ Solution by Mathematica

Time used: 0.203 (sec). Leaf size: 17

-/

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

y(z) = ztan <1°g2(m) + cl>
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4.4 problem Problem 12

Internal problem ID [2159]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

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

sin <%> (y'x —y) — z cos (%) =0

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

-

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

~—

y(z) = 7 arccos (i)

cC1x

v/ Solution by Mathematica
Time used: 24.469 (sec). Leaf size: 48

LDSolve [Sin[y[x]1/x]*(x*y' [x]-y[x])==x*Cos[y[x]/x],y[x],x,IncludeSingularSolutions J—> True]

y(z) = —zsec™! (e 2)

y(z) = zsec™! (e 1)

T
y(z) — 5

y(z) = DY
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4.5 problem Problem 13

Internal problem ID [2160)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 13.

ODE order: 1.

ODE degree: 1.

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

vz — /1622 —y2 —y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

‘dsolve(x*diff(y(x),x)=sqrt(16*x“2—y(x)“2)+y(x),y(x), singsol=all)

y(@)
1622 — y (z)°

— arctan

+In(x) —c; =0

v Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 18

LDSolve [xxy' [x]==Sqrt[16*x~2-y[x]~2]+y[x],y[x],x,IncludeSingularSolutions -> True]J

y(x) — —4x cosh(ilog(z) + ¢1)
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4.6 problem Problem 14

Internal problem ID [2161]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 14.

ODE order: 1.

ODE degree: 1.

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

Yr—y— /922 +y2 =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

‘dsolve(x*diff(y(x),x)-y(x)=sqrt(9*x‘2+y(x)‘2),y(x), singsol=all)

922 +y (z)*
y(;ﬂ) 4 : e =0
X X

v/ Solution by Mathematica
Time used: 0.325 (sec). Leaf size: 27

LDSolve [x*y' [x]-y[x]==Sqrt [9*x~2+y[x]~2],y[x],x,IncludeSingularSolutions -> True] J

Qeig? e

2 2

y(z) —
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4.7 problem Problem 15

Internal problem ID [2162]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y(xQ _ y2) _ x(m2 _y2) y' =0

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

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

y(z) =~z
y(z) =z
y(z) = oz

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 33

e B

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

y(z) = -2
y(z) > =
y(x) = az
y(z) - —=z
y(@) = @
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4.8 problem Problem 16

Internal problem ID [2163]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 16.

ODE order: 1.

ODE degree: 1.

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

yz+In(z)y—yln(y) =0

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

-

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

~—

1T

y(x) =xe e
v/ Solution by Mathematica

Time used: 0.222 (sec). Leaf size: 24

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

y(z) = ze! T

y(z) = ex
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4.9 problem Problem 17

Internal problem ID [2164]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 17.

ODE order: 1.

ODE degree: 1.

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

;Y4 2yz —22°
R

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 79

Ldsolve (Aiff (y(x),x)=(y(x) "2+2xx*y (x)-2*%x"2) / (x"2-x*y (x) +y (x) ~"2) ,y (%), singsol=a11J)

w(RootOf (2_26 + (9122 — 1) _Z* — 62%¢c, 72 + clx2)2 — 1)
RootOf (2_26 + (9c122 — 1) _Z* — 622¢c)_ 22 + cle)2

y(z) = —
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v/ Solution by Mathematica
Time used: 60.191 (sec). Leaf size: 372

kDSolve [y' [x]==(y[x] ~2+2*xx*y [x] -2%x"2) / (x~2-x*y [x] +y [x] ~2) ,y [x] ,x, IncludeSingularSJolut ions ->

@ {'/ —54x3 + 21/72926 + (=912 4 3e201) 3
) —
Y 3v/2

V2(—3x2% + e2)

i/ —54x3 + 21/72926 + (=912 4 3e201)3
(1+4v3) (=322 + )
22/3 </—54x3 +24/72976 + (—922 + 3e21)3

1\*? 5
+ <_§) \/—93:3 + V/3V/2Te2ergt — Qederg? 4 efer 4 g

+x

y(z) =

(14 iv3) {‘/ —54x3 + 21/72928 + (=912 4 3¢21)3
(1 —14v/3) (—32? + e2)

22/3 Q/—54x3 +24/72926 4+ (—9x2 + 3e21) 3

_|_

+zx
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4.10 problem Problem 18

Internal problem ID [2165]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 18.

ODE order: 1.

ODE degree: 1.

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

»N

Yy

2zyy — 2y° —x%e 2 =0

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

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

y(z) = /In(In (z) + c1) z
y(@) = —vIn(In () + c1) =

v Solution by Mathematica
Time used: 2.141 (sec). Leaf size: 38

e B

LDSolve [2xxxy [x] *y' [x] - (x~2*Exp [-y [x] ~2/x"2] +2*y [x] "2)==0,y[x] ,x, IncludeSingularSoJlutions -> T

y(z) = —z+/log(log(z) + 2¢;)
y(z) — z+/log(log(z) + 2¢1)
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4.11 problem Problem 19

Internal problem ID [2166]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 19.

ODE order: 1.

ODE degree: 1.

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

vz —y? —3yr — 2> =0

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

( hY

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

z(ln(z) + ¢ +1)
In(z) 4+ ¢

y(z) = —

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 25

-

LDSolve [x~2xy' [x]==y [x] ~2+3*x*y[x]+x~2,y[x] ,x,IncludeSingularSolutions -> True] J
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4.12 problem Problem 20

Internal problem ID [2167]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 20.

ODE order: 1.

ODE degree: 1.

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

vy +1— 12 +y2=0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 28

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

22 +y (z)° T
y (z) y (z)

—C1 +

v Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 57

-

N
LDSolve [y [x]*y' [x]==Sqrt [x~2+y[x] "2]-x,y[x] ,x,IncludeSingularSolutions -> True] J
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4.13 problem Problem 21
Internal problem ID [2168]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 21.

ODE order: 1.

ODE degree: 1.

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

222z +y)y —y(dz —y) =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 25

-

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

~—

3c 3
LambertW (2 eﬁ}z?) —3%—3'1“7(1)

y(r) =e T

v/ Solution by Mathematica

Time used: 5.204 (sec). Leaf size: 29

-

.
LDSolve [2xx* (y [x]+2*x) *y ' [x]==y [x]*(4*x-y[x]),y[x],x,IncludeSingularSolutions -> T}rue]




4.14 problem Problem 22

Internal problem ID [2169]
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Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page

79

Problem number: Problem 22.
ODE order: 1.

ODE degree: 1.

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

y’x—tan(g)m—y=0
x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

-

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

~—

y(x) = arcsin (¢1z)
v/ Solution by Mathematica
Time used: 8.362 (sec). Leaf size: 19

e

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

~—  /

y(x) — zarcsin (e z)

y(z) =0
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4.15 problem Problem 23

Internal problem ID [2170]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 23.

ODE order: 1.

ODE degree: 1.

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

Sy VTEFa

yx

0

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

e

tdsolve(diff(y(x),x)=(x*sqrt(y(x)“2+x‘2)+y(x)‘2)/(x*y(x)),y(x), singsol=all)

~—

22 +y(z)?
—#()Hn(x)—cl:O

v Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 48

N
LDSolve [y' [x]==(x*Sqrt [y [x] "2+x~2]+y [x]~2) / (x*y [x]) ,y[x] ,x, IncludeSingularSolutioan -> True]

y(z) = —z+/(log(z) — 1 +c1)(log(2) + 1+ 1)
y(z) = z/(log(z) — 1+ c1)(log(w) +1+c1)
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4.16 problem Problem 25

Internal problem ID [2171]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 25.

ODE order: 1.

ODE degree: 1.

(4

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

o 2(—x+2y)
r+y

With initial conditions

v/ Solution by Maple
Time used: 0.859 (sec). Leaf size: 273

-

Ldsolve( [diff (y(x),x)=2%(2xy(x)-x)/(x+y(x)),y(0) = 2],y(x), singsol=all)

|

1
(3\/5 2/7 (277 + 8) + 2722 + 36 + 8) ’

3 4
41J+§

y(z) =

2
T+2x+

(3\/5 o\/7 27z + 8) + 2722 + 367 + 8) ’ 3

+
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v/ Solution by Mathematica
Time used: 60.261 (sec). Leaf size: 122

kDSolve [{y' [x]==2%(2xy [x]-x) / (x+y [x]) ,{y [0]==2}},y[x] ,x, IncludeSingularSolutions —J> True]

CRHCTE 2 )
\/3\/_\/933 27z + 8) + 9z(3z + 4) + 8

4
+\/3\/_\/m3 27z + 8) + 9z(3z + 4) + 8 +
\/3\/_\/333(27x+8 ) +9z(3z +4) +

:




104

4.17 problem Problem 26

Internal problem ID [2172]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 26.

ODE order: 1.

ODE degree: 1.

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

/_2$_y
T+ 4y

Yy =0

With initial conditions

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 19

-

Ldsolve( [diff (y(x),x)=(2*x-y(x))/(x+4*y(x)),y(1) = 1],y(x), singsol=all)

~—

z V922 +16
@ ==t

v Solution by Mathematica
Time used: 0.422 (sec). Leaf size: 24

-

LDSolve [{y' [x]==(2*x-y [x]) / (x+4*y [x]) ,{y[1]==1}},y[x] ,x,IncludeSingularSolutions —} True]

y(x) — i(\/M—x)
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4.18 problem Problem 27

Internal problem ID [2173]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 27.

ODE order: 1.

ODE degree: 1.

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

y,_y—\/:v2+y2 0
T

With initial conditions
[y(3) = 4]

v/ Solution by Maple
Time used: 0.422 (sec). Leaf size: 21

[dsolve([diff(y(x),x)=(y(x)-sqrt(x"2+y(x)"2))/x,y(S) = 4] ,y(x), singsol=all) J
2 1
y(z) = 9 9
2 9
y(z) = 1813

v Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 28

-

LDSolve [{y' [x]==(y[x]-Sqrt[x~2+y[x]~2]) /x,{y[3]==4}},y[x],x, IncludeSingularSoluti(ﬂns -> True]

y(x) — —%(m -9 (z+9)

y(x) — %(mz — 1)
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4.19 problem Problem 28

Internal problem ID [2174]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 28.

ODE order: 1.

ODE degree: 1.

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

Yr—y— 4z —y? =0

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

‘dsolve(x*diff(y(x),x)-y(x)=sqrt(4*x‘2—y(x)‘2),y(x), singsol=all)

— arctan

v Solution by Mathematica
Time used: 0.376 (sec). Leaf size: 18

LDSolve [xxy' [x]-y[x]==8qrt[4*x~2-y[x]~2],y[x],x,IncludeSingularSolutions -> True] J

y(x) = —2x cosh(ilog(z) + ¢1)
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4.20 problem Problem 29(a)

Internal problem ID [2175]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 29(a).

ODE order: 1.

ODE degree: 1.

(4

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

,_:c—i—ay_
ar — Yy

0

v/ Solution by Maple
Time used: 0.296 (sec). Leaf size: 25

e

Ldsolve (diff (y(x) ,x)=(x+axy(x))/(a*x-y(x)),y(x), singsol=all)

~—

y(z) = tan (RootOf <—2a_Z+ In (ﬁ) + 201)) z

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 34

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

Solve {a arctan (@) — %10g (y(mr2)2 + 1) = log(z) + ¢, y(x)}
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4.21 problem Problem 29(b)
Internal problem ID [2176]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 29(b).

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 30

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

y(z) = tan (RootOf (4_Z—41n (sec(_2)*) —8In(z) +4In(2) — 7))z

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 42

e

LDSolve {y' [x]==(x+1/2*y[x])/(1/2*x-y[x]) ,{y[1]==1}},y[x] ,x, IncludeSingularSolutio\Jns -> Truel

Solve {log <%)2 4 1) _ arctan (@) _ }1(4 log(2) — ) — 2log(z), y(x)}
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4.22 problem Problem 38

Internal problem ID [2177]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 38.

ODE order: 1.

ODE degree: 1.

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

J — y  4a®cos(z) _0
z Y
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28
Ldsolve (diff (y(x),x)-1/x*y(x)=4*x"2/y(x)*cos(x) ,y(x), singsol=all) J

y(z) = \/8sin (z) + 1o
y(z) = —/8sin(z) + ez
v/ Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 36

LDSolve [y' [x]-1/x*y[x]==4*x"2/y[x]*Cos [x] ,y[x] ,x,IncludeSingularSolutions -> True]J

y(z) = —z+/8sin(z) + ¢;
y(z) = z+/8sin(z) + ¢4
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4.23 problem Problem 39

Internal problem ID [2178]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

4 ytan(z)

5 2y%sin (z) = 0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 66

Ldsolve(diff(y(x),x)+1/2*tan(x)*y(x)=2*y(x)“3*sin(x),y(x), singsol=all)

_ \/— (2sin (x)* — ¢1) cos (z)

2sin (z)° — ¢

\/— (2sin (x)® — c1) cos (z)

2sin (z)* — ¢;
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v/ Solution by Mathematica
Time used: 5.026 (sec). Leaf size: 215

kDSolve [y' [x]+1/2*Tan(x)*y [x]==2*y[x] “3*Sin[x] ,y[x] ,x,IncludeSingularSolutions -> Frue]

e i/Tan v/Tan

(z) = —

e (v (o () -t () o v
e /™ {/Tan

y(z) —

y(z) =0
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4.24 problem Problem 40

Internal problem ID [2179]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

y - ;—z — 6y32°In(z) =0
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22
Ldsolve (diff (y(x),x)-3/(2%x)*y(x)=6*y(x) ~(1/3)*x~2*1n(x) ,y(x), singsol=all) J

—22°In (z) + 2% + y(x)% —caqr=0
v Solution by Mathematica
Time used: 0.727 (sec). Leaf size: 26

-

N
LDSolve [y' [x]1-3/(2*x) *xy [x]==6%y [x] ~(1/3) *x~2xLog[x] ,y [x] ,x, IncludeSingularSolutiorﬂs -> True]

y(z) = (z(—2? + 202 log(z) + 1)) *?



113

4.25 problem Problem 41

Internal problem ID [2180)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 41.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

2
y'+;y—6v:02+1\/§=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve (diff (y(x),x)+2/x*y(x)=6*sqrt (1+x~2) *sqrt (y(x)) ,y(x), singsol=all) J

2 1)3
(*+1)2+¢c
T

y(z) — =0

v/ Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 55

-

.
LDSolve [y' [x]+2/x*y[x]==6%Sqrt [1+x~2] *Sqrt [y [x]],y[x],x,IncludeSingularSolutions -J> True]

28 +3z* + 22 (34 2avV22 + 1) + 2cvV2? + 1+ 1+ ¢

x2

y(z) =
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4.26 problem Problem 42

Internal problem ID [2181]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 42.

ODE order: 1.

ODE degree: 1.

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

2
y/+;y_6y2$4=0

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

e

tdsolve(diff(y(x),x)+2/x*y(x)=6*y(x)‘2*x‘4,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 24

LDSolve [y' [x]+2/x*y [x]==6*y [x] "2*x~4,y[x] ,x,IncludeSingularSolutions -> Truel J
1
e I ——
y(z) —215 + ¢y 22

y(z) =0
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4.27 problem Problem 43

Internal problem ID [2182]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 43.

ODE order: 1.

ODE degree: 1.

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

2¢(y +2%y*) +y =0

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

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

v/ Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 40

‘ DSolve [2*x* (y' [x]+y[x] ~3*x~2)+y[x]==0,y[x] ,x,IncludeSingularSolutions -> True] ‘
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4.28 problem Problem 44

Internal problem ID [2183]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 44.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

(z—a)(z-0) (¥ —vy) —2(-a+b)y=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 80

e

tdsolve((x-a)*(x—b)*(diff(y(x),x)-sqrt(y(x)))=2*(b-a)*y(x),y(x), singsol=all)

~—

z(z —b) +aln(x—b)(x—b) _bln(z—b)(z—-b) calz—b)

2(z—a) 2z — 2a 2(z—a) z—a =0

v/ Solution by Mathematica
Time used: 0.457 (sec). Leaf size: 43

LDSolve [(x-a)*(x-b)*(y' [x]-Sqrt [y [x]]1)==2*(b-a)*y[x],y[x],x, IncludeSingularSolutians -> True]

(b—x)2((b—a)log(x — b) + x + 2¢;)?
4(a — x)?

y(z) —
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4.29 problem Problem 45

Internal problem ID [2184]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 45.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

6y 3y cos (z)

Y+ =0

T T

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

‘dsolve(diff(y(x),x)+6/x*y(x)=3/x*y(x)“(2/3)*cos(x),y(x), singsol=all)

sin (z) z + cos (z) + ¢
72

y(z)? — =0

v/ Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 20

LDSolve [y' [x]+6/x*y[x]==3/x*y[x]~(2/3)*Cos[x],y[x],x,IncludeSingularSolutions -> T}rue]

(zsin(z) + cos(z) + ¢;)3

y(z) —
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4.30 problem Problem 46

Internal problem ID [2185]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 46.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

Y +4yr — 423\ )y =0

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

Ldsolve(diff(y(x),x)+4*x*y(x)=4*x‘3*sqrt(y(x)),y(x), singsol=all) J

—P+1l—e%e+Vy(@) =0

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 29

e B

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

y(z) = 2 (ez2 (22 —1)+ cl> 2
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4.31 problem Problem 47

Internal problem ID [2186]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 47.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

oY
2z In (z)

Y —2zy° =

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 90

‘dsolve(diff(y(x),x)-l/(2*x*1n(x))*y(x)=2*x*y(x)‘3,y(x), singsol=all)

V- (2In(z)22 — 22 — 1) In (z)

2ln(x) 2?2 — 22 — ¢4

V—(2In(z) 22 — 22 — ¢;) In (z)

2In(z)x? — 22— 4

y(z) =

y(@) = —

v/ Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 63

-

.
DSolve[y' [x]-1/(2*x*Log[x])*y [x]==2*x*y[x]~3,y[x],x,IncludeSingularSolutions -> T#ue]

N\

_ Je@
y@) = V22 — 2z2log(z) + 1
y(z) — log(x)

V22 — 222 log(z) +
y(z) =0
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4.32 problem Problem 48

Internal problem ID [2187]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 48.

ODE order: 1.

ODE degree: 1.

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

/ y 3zy”
_ — -0
Y (m—1z 1-7

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

( hY

dsolve(diff (y(x),x)-1/( (Pi-1)#*x)*y(x)=3/(1-Pi)*x*y(x)~Pi,y(x), singsol=all)

N\ J

1

y(e) = (x3 * cl>_H

X

v/ Solution by Mathematica
Time used: 0.913 (sec). Leaf size: 28

( hY

DSolvely' [x]1-1/( (Pi-1)*x)*y[x]==3/(1-Pi)*x*y[x]~Pi,y[x],x, IncludeSingularSolutiobs -> Truel

N\ J

3
y(r) — <z +Cl) =
X

y(z) >0
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4.33 problem Problem 49

Internal problem ID [2188]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 49.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

3
2y’ + cot (z)y — w =0
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 64
Ldsolve(2*diff (y(x) ,x)+y(x) *cot (x)=8/y(x) *cos(x)"3,y(x), singsol=all) J

— \/_ sin (z) (2 sin ($)4 — 4sin (a:)2 —c + 2)

y(@) sin ()
\/— sin (z) (2sin (z)* — 4sin (z)* — ¢ + 2)
y(@) = - sin ()

v/ Solution by Mathematica
Time used: 3.926 (sec). Leaf size: 47

‘ DSolve [2*y' [x]+y[x]*Cot [x]==8/y [x] *Cos[x] "3,y [x] ,x,IncludeSingularSolutions -> Tr’ue]

y(x) = —+/—2cos3(z) cot(x) + ¢; csc(x)

y(x) = +/—2cos3(z) cot(z) + ¢ csc(x)
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4.34 problem Problem 50

Internal problem ID [2189]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 50.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(1 - \/§> y' +ysec(z) —y¥3sec(z) =0

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 54

( hY

dsolve((1-sqrt(3))*diff (y(x) ,x)+y(x)*sec(x)=y(x) “sqrt(3)*sec(x),y(x), singsol=allP

N\ J

S

<cl cos(z)+sin(z)+1 ) T2
sin(z)+1

y(z) =

cos(z)c sin(z) 1
\/sin(z)—}-ll + sin(z)+1 + sin(z)+1
v Solution by Mathematica
Time used: 0.573 (sec). Leaf size: 74

N
LDSolve [(1-Sqrt[3])*y' [x]+y[x] *Sec[x]==y[x] ~“Sqrt [3]*Sec[x],y[x],x, IncludeSingularSJolut ions ->

log (1— 7(7E1‘/§’_1 — (\/3 — 1) log(#1)
( 33_ 1 &l |-(1

+ \/5) arctanh (tan (;)) + cl]

y(x) — InverseFunction

y(z) =0
y(z) =1
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4.35 problem Problem 51

Internal problem ID [2190]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 51.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

2zy
/ _ 2 _
+ 241 zy° =0
With initial conditions
[y(0) = 1]
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 23
Ldsolve( [diff (y(x),x)+2*x/ (1+x~2) *xy (x)=x*y(x) "2,y(0) = 1],y(x), singsol=all) J
2

y(z) = —

(z24+1)(In(z2+1) — 2)
v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 24

‘ DSolve [{y' [x]+2*x/(1+x~2) *y [x]==x*y [x]~2,{y[0]==1}},y[x],x, IncludeSingularSolutiobs -> Truel

2
(z2+1) (log (z2+1) — 2)

y(z) = —
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4.36 problem Problem 52

Internal problem ID [2191]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 52.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

y' + cot (z)y — y°sin (z)° = 0

With initial conditions

v/ Solution by Maple
Time used: 1.89 (sec). Leaf size: 34

Ldsolve([diff(y(x),x)+y(x)*cot(x)=y(x)"3*sin(x)’“3,y(1/2*Pi) = 11,7&), singsol=a11J)

csc (x) \/(2 cos (z) —1)* (1 4 2cos (z))
4cos (z)? — 1

y(z) = —

v/ Solution by Mathematica
Time used: 0.853 (sec). Leaf size: 20

LDSolve [{y' [x]+y[x]*Cot [x]==y[x] "3*Sin[x]"3,{y[Pi/2]==1}},y[x],x, IncludeSingularSoJlutions -> T

y(@) = —F—=; .
\/sin?(z)(2 cos(x) + 1)
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4.37 problem Problem 54

Internal problem ID [2192]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 54.

ODE order: 1.

ODE degree: 1.

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

y — (92 —y)*=0

With initial conditions

[y(0) = 0]
v Solution by Maple
Time used: 0.157 (sec). Leaf size: 28
Ldsolve( [diff (y(x),x)=(9*x-y(x))"2,y(0) = 0],y(x), singsol=all) J

(9z — 3)e* + 9z + 3

y(z) = T o

v Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 15

-

LDSolve [{y' [x]==(9*x-y[x])~2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True] J

y(x) — 9z — 3tanh(3x)
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4.38 problem Problem 55

Internal problem ID [2193]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 55.

ODE order: 1.

ODE degree: 1.

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

y —(dz+y+2)°=0

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

Ldsolve(diff(y(x),x)=(4*x+y(x)+2)“2,y(x), singsol=all)

y(x) = =4z — 2 — 2tan (—2z + 2¢;)

v Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 41

‘ DSolve[y' [x]==(4*x+y[x]+2)~2,y[x],x,IncludeSingularSolutions -> True]

_ e+

y() = 4+ ———
cert — 4

y(x) = —4zx — (2+ 29)
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4.39 problem Problem 56

Internal problem ID [2194]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 56.

ODE order: 1.

ODE degree: 1.

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

y —sin(3z —3y+1)°=0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 17

Ldsolve (diff (y(x) ,x)=(sin(3*x-3*y(x)+1))~2,y(x), singsol=all) J
y(z) =+ 1 N arctan (—3z + 3cy)
3 3
v/ Solution by Mathematica
Time used: 0.58 (sec). Leaf size: 43
LDSolve [y' [x]==(Sin[3*x-3*y[x]+1])~2,y[x],x,IncludeSingularSolutions -> True] J

Solve [2y(x) -2 <§ tan(—3y(z) + 3z + 1) — %arctan(tan(—&y(x) + 3z + 1))) = ¢, y(x)}
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4.40 problem Problem 58

Internal problem ID [2195]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 58.

ODE order: 1.

ODE degree: 1.

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

y_ymﬂwﬁ—D

=0
X
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14
Ldsolve(diff(y(x),x)=y(x)/x*(1n(x*y(x))-1),y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 24

e

LDSolve [y' [x]==y[x]/x*(Log[x*y[x]]1-1),y[x],x,IncludeSingularSolutions -> Truel

~—

elg

e

y(z) = .

y(z) — é
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4.41 problem Problem 59

Internal problem ID [2196]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 59.

ODE order: 1.

ODE degree: 1.

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

y —2z(z+y)’+1=0

With initial conditions

v Solution by Maple
Time used: 0.234 (sec). Leaf size: 20

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

v/ Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 21

-

.
DSolve [{y' [x]==2%x* (x+y[x])~2-1,{y[0]==1}},y[x] ,x,IncludeSingularSolutions -> Tru%]

N\
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4.42 problem Problem 60

Internal problem ID [2197]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 60.

ODE order: 1.

ODE degree: 1.

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

, T4+2y—1
y - =0
2 —y+3

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

‘dsolve(diff(y(x),x)=(x+2*y(x)-1)/(2*x-y(x)+3),y(x), singsol=all) ‘

y(z) =1 —tan (RootOf (4_Z+ In (;2) +2ln(z+1)+ 201)> (z+1)

cos (__

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 68

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

Solve {32 arctan (—Qy(:c) —T 1)
—y(z) + 2z +3

2 +y(z)? — 2y(z) + 27 + 2
5(x + 1)2

+ 8log ( ) + 16log(xz + 1) 4+ 5¢; = 0, y(z)
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4.43 problem Problem 61
Internal problem ID [2198]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 61.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccati]

y +p(x)y +q(z)y® —r(z) =0

X Solution by Maple

‘ dsolve(diff (y(x) ,x)+p(x)*y(x)+q(x)*y(x)~2=r(x),y(x), singsol=all)

No solution found

X Solution by Mathematica

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

LDSolve [y' [x]+p[x]*y[x]+q[x]*y[x]"2==r[x],y[x],x,IncludeSingularSolutions -> True]J

Not solved
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4.44 problem Problem 62

Internal problem ID [2199]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 62.

ODE order: 1.

ODE degree: 1.

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

2 _
— =Y +CIT2_O

v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 24

e

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

~—

(z) = 3+ 2¢;
v = (—23+c)x

v Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 35

LDSolve [y' [x]+2/x*y[x] -y [x] "2==-2/x"2,y[x],x,IncludeSingularSolutions -> True] J
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4.45 problem Problem 63
Internal problem ID [2200]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 63.

ODE order: 1.

ODE degree: 1.

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

7 3
y'+—y—3y2——2=0
X xr

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

e

tdsolve(diff(y(x),x)+7/x*y(x)—3*y(x)‘2=3/x‘2,y(x), singsol=all)

~—

_3In(z) —3c; —1
ylz) = 3z (In(z) — ¢1)

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 15

LDSolve [y' [x]+7/x*y[x] -3*y[x] ~2==3/x"2,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) = p

y(z) = E
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4.46 problem Problem 64

Internal problem ID [2201]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 64.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 36

Ldsolve (diff (y(x) ,x) /y(x)+p(x) *1n(y(x))=q(x),y(x), singsol=all) J

y(z) = el TP (f a@)e! P@wdz) R

v/ Solution by Mathematica
Time used: 0.189 (sec). Leaf size: 109

e hY

DSolvel[y' [x]/y[x]+p[x]*Log[y[x]]==q[x],y[x],x,IncludeSingularSolutions -> True]

N\ J

x K[2]
Solve [ / exp (— / —p(K[u)dKu]) (log(y(2))p(K[2]) — g(K[2]))dK[2]

N /1y(fv) exp (— ) —Ié)[(;]([l])dl([l])

e exp (= [P —p(K[1])dK1]) p(K[2)
_ /1 dK[2] | dK[3] = c1,y(z)

K{3]
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4.47 problem Problem 65

Internal problem ID [2202]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 65.

ODE order: 1.

ODE degree: 1.

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

Y 2ln(y) 1-2In(z) _0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 10

-

Ldsolve([diff(y(x),x)/y(x)-2/x*1n(y(x))=1/x*(1-2*ln(x)),y(1) = exp(1)],y(x), sing; 1=all)

y(z) =ze
v Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 12

LDSolve [{y' [x]/y[x]-2/x*Log [y [x]]1==1/x*(1-2*Log[x]) ,{y [11==Exp[1]}},y[x] ,x, IncludeFingularSolu

y(z) = “x
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4.48 problem Problem 67

Internal problem ID [2203]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.8, Change of Variables. page
79

Problem number: Problem 67.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

tan (y) B 1 _
2Vz+1 2y/z+1

sec (y)°y' +

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

!dsolve(sec(y(x))“2*diff(y(x),x)+1/(2*sqrt(1+x))*tan(y(x))=1/(2*sqrt(1+x)),y(x), sﬁngsol=all)

y(z) = arctan <e_””+lcl + 1)
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v/ Solution by Mathematica
Time used: 60.276 (sec). Leaf size: 239

tDSolve [Sec[y[x]]~2*y' [x]+1/(2xSqrt [1+x])*Tan[y[x]1==1/(2*Sqrt [1+x]),y[x],x, IncludJeSingularSol

e\/w+1+2cl

y(x) — —arccos | —

\/1 + 2eVr+I+2c (_1 + em+201)

e\/ x+142c1

y(x) — arccos | —

\/1 + 2eVatlt2e (_1 + e\/m+261)

e\/z+1+2cl

y(x) — — arccos
\/1 + 2eVEt+I+2e (_1 + e\/m-i-?Cl)

e\/x+1+2cl

y(x) — arccos

\/1 + 2eVr+I+2c (_1 + e\/m-l-ch)
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5 Chapter 1, First-Order Differential Equations.
Section 1.9, Exact Differential Equations. page 91

5.1 problem Problem 1 . . . . . .. .. ... ... 139
5.2 problem Problem 2 . . . . . .. .. .o 140
5.3 problem Problem 3 . . . . . . . . ... . [141]
54 problem Problem 4 . . . . . .. ... 142
5.5 problem Problem 5 . . . . . .. .. ..o 143
5.6 problem Problem 6 . . . . . . . ... ..o 144
5.7 problem Problem 7 . . . . . . . . . . ... ... 145
5.8 problem Problem 8 . . . . . . . ... ... .. 146
5.9 problem Problem 9 . . . . . . . ... 147
5.10 problem Problem 10 . . . . . . . . ... ... .o o 148
5.11 problem Problem 11 . . . . . . . . ... ... .. 149

5.12 problem Problem 12 . . . . . . . . . . . . ... ..o 150
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5.1 problem Problem 1

Internal problem ID [2204]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

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

ey + 2y —e""z)y' =0

X Solution by Maple

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

No solution found
X Solution by Mathematica

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

‘ DSolve [y [x]*Exp [x*y [x]]+(2*y [x]-x*Exp [x*y [x] 1) *y' [x]==0,y[x],x, IncludeSingularSol‘utions -> Tr

Not solved
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5.2 problem Problem 2

Internal problem ID [2205]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

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

cos (yz) — zysin (yz) — z*sin (yz)y =0

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

[dsolve ((cos (xxy (x))—x*y (x) *sin(x*y(x)))-x"2*sin(x*y(x))*diff (y(x) ,x)=0,y(x), sing}sol=a11)

arccos (<
ylz) = — = =)

v/ Solution by Mathematica
Time used: 5.515 (sec). Leaf size: 34

‘ DSolve [(Cos [x*y [x]]-x*y [x]*Sin[x*y[x]])-x"2*Sin[x*y [x]]*y' [x]==0,y[x],x, IncludeSibgularSoluti

arccos (—<)

y(z) > — .

_, arccos (—2)

y(z) -
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5.3 problem Problem 3

Internal problem ID [2206]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.

page 91

Problem number: Problem 3.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+3z°+9yz=0

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

Ldsolve ((y(x)+3*x~2) +x*diff (y(x) ,x)=0,y(x), singsol=all)

~—

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17

‘ DSolve [ (y [x]+3*x~2)+x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel




142

5.4 problem Problem 4

Internal problem ID [2207]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

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

2eVz + (3y* +2%Y) y' =0

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

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

r2ev® 4 y(gn)3 +c¢ =0

v/ Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 19

‘ DSolve [2*x*Exp [y [x]]+(3*y [x] ~2+x~2*Exp [y [x]]1) *y' [x]==0,y[x],x, IncludeSingularSoluﬁions -> Tru

Solve[z2e¥®) + y(z)® = c1, y(z)]
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5.5 problem Problem 5

Internal problem ID [2208]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2yz+ (2°+1)y' =0

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

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

C1
2 +1

y(z) =

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20

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

4]
2 +1
y(z) =0

y(z) —



144

5.6 problem Problem 6

Internal problem ID [2209]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 6.

ODE order: 1.

ODE degree: 1.

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

y? — 22+ 2zyy’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

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

_Vz (2?2 +cp)

T

z (22 +¢1)

v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 42

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

Vi + e

y(@) = ———7=—

NG

_+_

+
)

2
y(@) » V=2

NG
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5.7 problem Problem 7

Internal problem ID [2210)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

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

4 4y —y* + (z—y)°y' =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 117

Ldsolve((4*exp(2*x)+2*x*y(x)—y(x) “2)+(x-y(x))~2*diff (y(x),x)=0,y(x), singsol=all) J

Wl

y(z) = (—2° —6e* —3c1)® +

ol

(—z® —6e¥ — 3c1)% B iv/3 (—2® — 6e?* — 3¢;)
2 2

(—2% —6e¥ —3c;)® V3 (—2® —6e* —3c))
2 + 2

Wl
W=

v/ Solution by Mathematica
Time used: 1.43 (sec). Leaf size: 112

DSolve [ (4*Exp [2*x] +2*x*y [x] -y [x] ~2) +(x-y [x]) "2*y' [x]==0,y[x],x, IncludeSinylarSolPtions -> Tr

N

y(z) = 4+ /—x3 — 6e2* 4 3¢,

y(z) >z + %z(x/g-l— z> Y/ —x3 — 62 + 3¢

y(x) >z — %(1 +z\/§> Y/ —a3 — 6e2 4 3¢
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5.8 problem Problem 8

Internal problem ID [2211]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 8.

ODE order: 1.

ODE degree: 1.

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

1 Y zy’

x_ﬁ+w+ﬁ+f=

0

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

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

y(z) = —tan(In(z) + ¢1)

v/ Solution by Mathematica

Time used: 0.2 (sec). Leaf size: 15

‘ DSolve [(1/x-y[x]/(x"2+y[x]~2))+x/(x"2+y[x]~2) *y' [x]==0,y[x],x, IncludeSingularSolukions -> Tru

y(x) — ztan(—log(x) + ¢1)
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5.9 problem Problem 9

Internal problem ID [2212]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

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

ycos (yz) —sin (z) + zcos (yz)y' =0

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

e N

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

arcsin (cos (z) + ¢1)
T

y(z) =

v/ Solution by Mathematica
Time used: 0.576 (sec). Leaf size: 17

DSolve [(y [x]*Cos [x*y [x]]1-Sin[x])+x*Cos [x*y [x]1*y' [x]==0,y[x],x, IncludeSinylarSolPtions -> Tr

N\

arcsin(— cos(z) + ¢1)
T

y(z) =
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5.10 problem Problem 10

Internal problem ID [2213]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

2y%e® + 322 + 2ye*™y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 50

N
Ldsolve ((2%y (x) ~2*exp (2*x) +3*x~2) +2xy (x) *exp (2*x) *diff (y (x) ,x)=0,y(x), singsol=allJ)

y(z) = e \/e% (=a® +c1)
y(z) = —e*\/e% (—a® + 1)
v Solution by Mathematica
Time used: 7.475 (sec). Leaf size: 47

-

.
LDSolve [(2*y [x] “2+Exp [2*x] +3%x7~2) +2*y [x] *Exp [2*x] *y ' [x]==0,y[x],x, IncludeSingularSJolut ions ->

Y@) > VT (Tt a)
y(z) = e 22 (=3 + ¢1)
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5.11 problem Problem 11

Internal problem ID [2214]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y® + cos (z) + (2yz +sin (y))y’ =0

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

e

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

~—

zy(z)® + sin (z) — cos (y(z)) +¢; = 0

v/ Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 20

-

N
LDSolve [(y[x]~2+Cos [x])+(2*x*y [x]+Sin[y [x]]) *y' [x]==0,y[x],x, IncludeSingularSolutiJons -> True]

Solve[zy(z)® — cos(y(z)) + sin(z) = c1, y(x)]
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5.12 problem Problem 12

Internal problem ID [2215]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 1, First-Order Differential Equations. Section 1.9, Exact Differential Equations.
page 91

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

sin (y) + cos (z) y + (z cos (y) +sin (z))y' =0

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

-

dsolve ((sin(y(x))+y (x)*cos () + (xrcos (y (1)) +sin (1)) *diff (y (x), 1) =0,y (), singsol%Fll)

y(z)sin (z) + zsin (y(z)) + ¢1 =0
v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 17

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

Solve[z sin(y(z)) + y(z) sin(z) = ¢1, y(z)]
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6 Chapter 8, Linear differential equations of order n.
Section 8.1, General Theory for Linear Differential
Equations. page 502

6.1 problem Problem 23 . . . ... .. ... ... .. ... 152
6.2 problem Problem 24 . . . . .. ... ... 153]
6.3 problem Problem 25 . . . . .. ... .. Lo 154
6.4 problem Problem 26 . . . . .. ... ... ... L 155
6.5 problem Problem 27 . . . . . . ... ... ... 156!
6.6 problem Problem 28 . . . . . . .. ... ... 157
6.7 problem Problem 29 . . . . ... ... .. 158]
6.8 problem Problem 30 . . . . .. .. ... ... 159
6.9 problem Problem 31 . . .. .. ... .. ... .. 160
6.10 problem Problem 32 . . . . . . . . . .. ... 161
6.11 problem Problem 33 . . . . .. .. ... .. ... ... ... 162
6.12 problem Problem 34 . . . . . . . .. ... 163l
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6.1 problem Problem 23

Internal problem ID [2216]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 23.

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: 0.015 (sec). Leaf size: 17

-

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

N\

y(z) = e “c; + cpe™”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

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

y(z) = e (2™ + 1)
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6.2 problem Problem 24

Internal problem ID [2217]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 24.

ODE order: 2.

ODE degree: 1.

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

y' + 7 +10y =0

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

-

dsolve(diff (y(x) ,x$2)+7*diff (y(x) ,x)+10*y(x)=0,y(x), singsol=all)

N\

bz 2z

y(x) = 167" + coe”
v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 22

LDSolve [y'' [x]+7*y' [x]+10*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

y(z) = e (c2® + 1)
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6.3 problem Problem 25

Internal problem ID [2218]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

y' —36y=0

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

-

dsolve(diff (y(x),x$2)-36*y(x)=0,y(x), singsol=all)

N\

y(x) = c167% + cpe™

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

LDSolve [y'' [x]-36*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(x) — 1% + cpe™®



155

6.4 problem Problem 26

Internal problem ID [2219]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 26.

ODE order: 2.

ODE degree: 1.

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

yl/+4y/:0

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

-

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

N\

y(z) = c1 + coe™ ™"

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19

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

1
y(x) = co — 1016_4’”



156

6.5 problem Problem 27

Internal problem ID [2220]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 27.

ODE order: 3.

ODE degree: 1.

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

y//l_3y/l_y/+3y:0

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

e hY

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

N\ J

y(x) = e "c; + e + cze”

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

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

y(x) = cr1e”" + coe” + cze™”
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6.6 problem Problem 28

Internal problem ID [2221]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 28.

ODE order: 3.

ODE degree: 1.

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

y/// + 3y/l _ 4y/ _ 12y — 0

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

e hY

dsolve(diff (y(x) ,x$3)+3*diff (y(x) ,x$2)-4*diff (y(x),x)-12*y(x)=0,y(x), singsol=allP

N\ J

—3z 2z

y(z) = c16* + c2e7" + cze”
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 28

LDSolve [y''' [x]+3*y'' [x]-4*y' [x]-12*%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e (c2e” + 36> + 1)
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6.7 problem Problem 29

Internal problem ID [2222]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 29.

ODE order: 3.

ODE degree: 1.

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

y" +3y" — 18y — 40y =0

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

-

dsolve(diff (y(x) ,x$3)+3*diff (y(x) ,x$2)-18*diff (y(x) ,x)-40*y(x)=0,y(x), singsol=aih)

—5z 2z

y(z) = 1™ + coe™ + cze”
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 30

LDSolve [y''' [x]+3xy' ' [x]-18xy' [x]-40%y[x]==0,y[x],x,IncludeSingularSolutions -> TrJue]

y(z) — e (0263“” + 3% + cl)
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6.8 problem Problem 30

Internal problem ID [2223]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 30.

ODE order: 3.

ODE degree: 1.

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

y/// _ y// _ 2y/ =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-

dsolve(diff (y(x) ,x$3)-diff (y(x),x$2)-2xdiff (y(x),x)=0,y(x), singsol=all)

N\

y(z) = ¢ + c2e* + cze”

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 28

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

1
y(z) = ci(—e7®) + 5026% +c3
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6.9 problem Problem 31

Internal problem ID [2224]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 31.

ODE order: 3.

ODE degree: 1.

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

yl// _|_ y/l _ 10yl + 8y — 0

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

e hY

dsolve(diff (y(x) ,x$3)+diff (y(x) ,x$2)-10xdiff (y(x),x)+8*y(x)=0,y(x), singsol=all)

J

y(x) = c1e® + cpe™* + c3e”

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

LDSolve [y''' [x]+y' ' [x]-10*y' [x]+8*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]J

y(z) = cre™ + coe” + cze*”
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6.10 problem Problem 32

Internal problem ID [2225]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 32.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y//// _ zy/// _ y// + 2y/ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

dsolve (diff (y(x) ,x$4)-2*diff (y(x) ,x$3)-diff (y(x),x$2)+2+diff (y(x),x)=0,y(x), siné%ol=all)

y(x) = ¢ + 6™ + cze™" + cge”

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

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

1
y(x) = (—e_z) + cpe” + 50362”” +cy
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6.11 problem Problem 33

Internal problem ID [2226]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 33.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y" —13y" + 36y =0

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

-

dsolve(diff (y(x),x$4)-13*diff (y(x),x$2)+36*y(x)=0,y(x), singsol=all)

N\

-3z 2z

y(x) = c16™ + > + c3e ™ + cue”
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 35

LDSolve [y''''[x]-13*y' "' [x]+36*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = €% (coe” + €% (ca€” + c3) + 1)
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6.12 problem Problem 34

Internal problem ID [2227]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 34.

ODE order: 2.

ODE degree: 1.

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

22y + 3y —8y =0

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

( hY

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

c
y(z) = c2® + x—i

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

-

N
LDSolve [x~2xy' ' [x]+3*x*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J
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6.13 problem Problem 35

Internal problem ID [2228]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 35.

ODE order: 2.

ODE degree: 1.

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

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

-

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

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

DSolve [2*x~2x*y'' [x]+5*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N J

Cz\/g +c
_) _
y(x) -
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6.14 problem Problem 36

Internal problem ID [2229]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 36.

ODE order: 3.

ODE degree: 1.

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

x3y"’ + x2y" _ 2y'a: + 2y =0

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

-

:
dsolve (x"3*diff (y(x),x$3)+x"2xdiff (y(x) ,x$2) -2*x*diff (y(x) ,x)+2*y(x)=0,y(x), sing%ol=all)

c
y(z) = c12® + ;2 +c37

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

( N
LDSolve [x~3xy' ' ' [x]+x"2%y' ' [x]-2*kx*xy' [x]+2*y [x]==0,y [x] ,x,IncludeSingularSolutionsJ -> True]

y(x) — c32® + com + %
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6.15 problem Problem 37

Internal problem ID [2230]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 37.

ODE order: 3.

ODE degree: 1.

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

x3y/// + 3x2y" _ 6y’x =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

:
dsolve (x~3*diff (y(x),x$3)+3*x"2*diff (y(x) ,x$2)-6*x*diff (y(x),x)=0,y(x), singsol=ap1)

yx)=c + chﬁ + ch_‘ﬁ

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 40

LDSolve [x~3*y''' [x]+3*x"2%y'' [x]-6*x*y' [x]==0,y[x],x,IncludeSingularSolutions -> TJrue]
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6.16 problem Problem 38

Internal problem ID [2231]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 38.

ODE order: 2.

ODE degree: 1.

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

y' +y —6y—18e>" =0

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

( hY

dsolve(diff (y(x) ,x$2)+diff (y(x) ,x)-6*y(x)=18*exp(5*x),y(x), singsol=all)

3eb®

4

Y(T) = 26 + cre7%" +

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31

LDSolve [y'' [x]+y' [x]-6*y[x]==18*Exp[5*x] ,y[x],x,IncludeSingularSolutions -> True] J

5x

4 + 016_3”” + 0262z

y(z) —
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6.17 problem Problem 39

Internal problem ID [2232]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 39.

ODE order: 2.

ODE degree: 1.

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

' +y —2y—422—5=0

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

-

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

11
o — 242 —2p — =

y(x) =e"co+e” 5

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

‘ DSolvel[y'' [x]+y' [x]-2*y[x]==4*x"2+5,y[x],x,IncludeSingularSolutions -> Truel

11
y(x) = —2z(z + 1) + cre™** + cpe” — 5
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6.18 problem Problem 40

Internal problem ID [2233]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 40.

ODE order: 3.

ODE degree: 1.

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

y///+2y//_y/_2y_4e2z=0

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

-

dsolve(diff (y(x) ,x$3)+2*xdiff (y(x) ,x$2)-diff (y(x),x)-2*y(x)=4*exp(2*x),y(x), singé%1=all)

eQac

y(z) = 3 + cie” 4 e

—2z T

+ c3e”

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 37

LDSolve [y''' [x]+2*y' ' [x]-y' [x]-2*y[x]==4*Exp[2*x] ,y[x] ,x,IncludeSingularSolutions J—> True]

2x

y(z) — % +c1e7% + ce™" + cz€”
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6.19 problem Problem 41

Internal problem ID [2234]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 41.

ODE order: 3.

ODE degree: 1.

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

y/// + y// _ 10?/ + 8y _ 246—3ac =0

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

-

dsolve(diff (y(x) ,x$3)+diff (y(x) ,x$2)-10*diff (y(x),x)+8*y(x)=24*exp(-3*x),y(x), si%gsol=all)

6 e—3x
y(z) = =+ c16” + coe™

+c3 e2x

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 37

LDSolve [y''' [x]+y' ' [x]-10*y' [x]+8*y [x]==24*Exp [-3*x],y[x],x, IncludeSingularSolutians -> True]

e—3x
+ 016_4ac + c2em + C362ac

y(z) —
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6.20 problem Problem 42

Internal problem ID [2235]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.1, General Theory for
Linear Differential Equations. page 502

Problem number: Problem 42.

ODE order: 3.

ODE degree: 1.

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

y//I + 5y/l + 6y/ _ 6e—x — O

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

e

Ldsolve (diff (y(x) ,x$3)+5*diff (y(x) ,x$2)+6*diff (y(x),x)=6%exp(-x),y(x), singsol=a1£J)

y(zx) = — - —3e " +cs

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 35

-

.
DSolvely''' [x]+5*y'' [x]+6%y' [x]==6%Exp[-x],y[x],x,IncludeSingularSolutions -> Truka]

N\

1
y(z) — 66_3””(—36’”(66”” +¢2) —2¢1) + 3
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7.1 problem Problem 25

Internal problem ID [2236]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

y/l+y_6€z=0

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

-

dsolve(diff (y(x) ,x$2)+y(x)=6%exp(x),y(x), singsol=all)

N\

y(z) = sin (x) ca + ¢ cos (z) + 3€”

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 21

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

y(z) — 3e” + ¢; cos(x) + cosin(x)

~—
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7.2 problem Problem 26

Internal problem ID [2237]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 26.

ODE order: 2.

ODE degree: 1.

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

' +4y +4y—5e ¥ =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

( hY

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

5 e—2xx3

y(z) = oo™ + e Fxcy + 6

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 29

LDSolve [y'' [x]+4xy' [x]+4xy[x]==5*x*Exp[-2*x] ,y[x],x,IncludeSingularSolutions -> TrJue]

1
y(z) = 66_2” (52° + 6oz + 61 )
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7.3 problem Problem 27

Internal problem ID [2238]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-

termined Coefficients. page 525
Problem number: Problem 27.
ODE order: 2.

ODE degree: 1.

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

y" 4+ 4y —8sin (22) =0

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

-

Ldsolve(diff(y(x),x$2)+4*y(x)=8*sin(2*x),y(x), singsol=all)

~—

y(z) = sin (2z) c2 + cos (2z) ¢; — 2z cos (2x)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 29

e

LDSolve [y'' [x]+4*y[x]==8*Sin[2*x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — sin(z) cos(z) + (—2z + ¢1) cos(2z) + co sin(2z)
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7.4 problem Problem 28

Internal problem ID [2239]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 28.

ODE order: 2.

ODE degree: 1.

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

y/l_y/_2y_5e2m:O

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

( hY

dsolve(diff (y(x) ,x$2)-diff (y(x) ,x)-2*xy(x)=5*exp(2*x),y(x), singsol=all)

5y

3

y(z) = 2™ + e %c; +

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31

LDSolve [y'' [x]-y' [x]-2*y[x]==5*Exp[2*x] ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = cre™® +e** br_5 +c
3 9
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7.5 problem Problem 29

Internal problem ID [2240)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 29.

ODE order: 2.

ODE degree: 1.

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

y" + 2y + 5y — 3sin (2z) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

-

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=3*sin(2*x),y(x), singsol=all)

~—

3sin (2z)  12cos (22)
17 17

y(xz) = e ®sin (2z) ¢y + cos (2z) e “cy +

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 44

DSolve[y'' [x]+2*y' [x]+5*y[x]==3*8in[2*x],y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) — —%(4 cos(2z) — sin(2x)) + e~ *(c2 cos(2x) + ¢; sin(2x))
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7.6 problem Problem 30

Internal problem ID [2241]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 30.

ODE order: 3.

ODE degree: 1.

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

yl/l + 2y/l _ 5yl _ 6y _ 4:1:2 — 0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

-

dsolve(diff (y(x),x$3)+2*diff (y(x),x$2)-5*diff (y(x),x)-6xy(x)=4*x"2,y(x), singsol;%ll)

(z) = 207 4 1o il +c1e7%% + e %cy + cze”
y\x) = 3 9 o7 T4 2 T C3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43

LDSolve [y''' [x]+2*y' ' [x]-6*y' [x]-6*y[x]==4*x"2,y[x],x,IncludeSingularSolutions -> Frue]

37

2
y(z) — §(5 —3z)z + c1e”% + ce™" + c3€*” — 7
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7.7 problem Problem 31

Internal problem ID [2242]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 31.

ODE order: 3.

ODE degree: 1.

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

"

Yy —y'+y —y—9e"=0

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

e

Ldsolve(diff(y(x),x$3)—diff(y(x),x$2)+diff(y(x),x)—y(x)=9*exp(-x),y(x), singsol=aip)

—T

y(z) = — 1 + ¢; cos (x) + €”cy + c3 sin (x)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31

-

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

—x

y(z) = — i T cse” + ¢ cos(x) + cosin(x)
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7.8 problem Problem 32

Internal problem ID [2243]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 32.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y”’—l—3y”+3y’+y—26_m—36%=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

-

dsolve(diff (y(x) ,x$3)+3*diff (y(x) ,x$2)+3*diff (y(x),x)+y(x)=2%exp(-x)+3*exp(2*x), 3;(x) , singsol

e~ % 3 6235
y(r) = 3:6 + 9 +e7%c; + 7%z + c3x’e”

T

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 41

LDSolve [y''' [x]+3*y' ' [x]+3*y' [x]+y[x]==2*%Exp[-x]+3*Exp [2*x] ,y[x] ,x, IncludeSingularFolutions ->

1
y(z) = 56_“” (32° + 9c32® + €** + 9cozr + 9cy )
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7.9 problem Problem 33

Internal problem ID [2244]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 33.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 9y — 5cos (2z) =0

With initial conditions

[¥(0) = 2,4/(0) = 3]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 17

-

Ldsolve([diff(y(x),x$2)+9*y(x)=5*cos(2*x),y(O) = 2, D(y () = 3],y(x), singsol=a11\J)

y(z) = sin (3z) + cos (3z) + cos (2z)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

-

LDSolve [{y'' [x]1+9*y[x]==5*Cos [2*x] ,{y[0]==2,y' [0]==3}},y[x],x, IncludeSingularSoluiﬂions -> True

y(z) — sin(3z) + cos(2z) + cos(3x)
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7.10 problem Problem 34

Internal problem ID [2245]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 34.

ODE order: 2.

ODE degree: 1.

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

Yy —y—92e*® =0

With initial conditions

[y(0) = 0,%'(0) = 7]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 25

dsolve([diff (y(x),x$2)-y(x)=9*x*exp(2*x),y(0) = 0, D(y)(0) = 7]1,y(x), singsol=allP

N J

y(zr) = —4e " +8e” + (3x —4) ™

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 29

LDSolve [{y'' [x]-y[x]==9*x*Exp[2*x] ,{y[0]==0,y' [0]==7}},y[x],x, IncludeSingularSolutJions -> True

y(z) — *(3z — 4) — 4e™" + 8¢”
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7.11 problem Problem 35

Internal problem ID [2246]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 35.

ODE order: 2.

ODE degree: 1.

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

y"+vy —2y+10sin(z) =0

With initial conditions

[¥(0) = 2,4/(0) = 1]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 15

-

Ldsolve([diff(y(x),x$2)+diff(y(x),x)—2*y(x)=—10*sin(x),y(O) =2, D(y)(0) = 1],y(x)\J, singsol=al

y(z) = e72* + cos (z) + 3sin (z)

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

[DSolve {y'' [x]+y' [x]-2*y[x]==-10%Sin[x],{y[0]==2,y"' [0]==1}},y[x],x, IncludeSingu1; Solutions -

y(x) — e ** + 3sin(z) + cos(x)
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7.12 problem Problem 36

Internal problem ID [2247]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 36.

ODE order: 2.

ODE degree: 1.

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

y'+9y — 2y —4cos(x)+2sin(z) =0

With initial conditions

[y(0) = —1,4/(0) = 4]

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

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)-2*%y(x)=4*cos(x)-2*sin(x),y(0) = -1, D(y)(0) =\J 4] ,y(x), si

y(r) = —((cos (x) — sin (z)) e _ 3% 4 1) e 27

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 22

-

LDSolve [{y'' [x]+y' [x]-2*y[x]==4%Cos [x]-2*Sin[x],{y[0]==-1,y' [0]==4}},y[x],x, IncluoﬂeSingularSol

y(x) = —e ** + €” +sin(x) — cos(z)
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7.13 problem Problem 38

Internal problem ID [2248]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 38.

ODE order: 2.

ODE degree: 1.

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

Fycos (wt) 0

y// + w2y _
m

With initial conditions

[¥(0) = 1,4/(0) = 0]

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

e

Ldsolve([diff(y(t),t$2)+omega"2*y(t)=F__O/m*cos(omega*t),y(O) =1, D(y () = O],y(\Jt), singsol=

Fysin (wt)t

y(t) = cos (wt) + S

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 26

LDSolve [{y'' [t]1+\[Omegal “2*y[t]==F0/m*Cos [\ [Omegal *t] ,{y[0]==1,y"' [0]==0}},y[t],t, I\JncludeSingul

FOt sin(tw)
y(t) — oy + cos(tw)
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7.14 problem Problem 39

Internal problem ID [2249]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 39.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +6y—T7e* =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

( hY

dsolve(diff (y(x),x$2)-4*diff (y(x),x)+6%y(x)=T*exp(2*x),y(x), singsol=all)

7 eQac
2

y(x) = **sin (\/5 ac) ¢y + €% cos (\/§x> c1+

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 40

LDSolve [y'' [x]-4xy' [x]+6*y[x]==T*Exp[2*x],y[x],x,IncludeSingularSolutions -> True]J

y(z) — %e% (202 coS (\/ix) + 2¢; sin <\/§x> + 7)
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7.15 problem Problem 40

Internal problem ID [2250]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 40.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y///+y//+y/+y_4ezx=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

-

dsolve(diff (y(x) ,x$3)+diff (y(x) ,x$2)+diff (y(x) ,x)+y(x)=4*x*exp(x),y(x), singsol=;h1)

y(z) = @ + ¢y cos(x) +sin (z) cp + cze™®

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 33

LDSolve [y''' [x]+y' ' [x]+y' [x]+y[x]==4*x*Exp[x],y[x],x,IncludeSingularSolutions -> T}rue]

y(z) = €” (a: — g) + cze™® + ¢ cos(z) + o sin(z)
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7.16 problem Problem 41

Internal problem ID [2251]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 41.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y"" + 104y" + 2740y" — 5e™** cos (3z) = 0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

-

Ldsolve (diff (y(x) ,x$4)+104*diff (y(x) ,x$3)+2740*diff (y(x) ,x$2)=5*exp(-2%x) *cos (3*X)}, y(x), sings

_ 667e " cos (6z)c1  39cie **sin (6z) | 39cse”"*" cos (6)

y(z) = 1876900 469225 + 469225
667 e **"sin (6z) c;  3475e **cos (3z)  12240e”*"sin (3z) temte
1876900 84184477 84184477 s

v/ Solution by Mathematica

Time used: 2.322 (sec). Leaf size: 72

LDSolve [y''''[x]+104x*y'"'' [x]+2740%*y"' "' [x]==5*Exp [-2*x]*Cos [3*x],y[x] ,x,IncludeSingquarSolutions

5e~2%(2448 sin(3z) + 695 cos(3z))

84184477
N e~52%((156¢; + 667cy) cos(6x) + (667c; — 156¢;) sin(6z)) te

1876900

y(x) = cyz —

3
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7.17 problem Problem 46

Internal problem ID [2252]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 46.

ODE order: 2.

ODE degree: 1.

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

y" + 2y — 3y —sin (z)* =0

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

Ldsolve (diff (y(x) ,x$2)+2*diff (y(x) ,x)-3*y(x)=sin(x)~2,y(x), singsol=all) J
_ 1  2sin(2z) 7cos(2x)
__ T 3z _ ~ _
y(z) =e"ca + c1e 5 &5 + 130

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

LDSolve [y'' [x]+2*xy' [x]-3*y[x]==Sin[x]~2,y[x],x,IncludeSingularSolutions -> Truel J

9 1
y(x) — —5 sin(2z) + F70 cos(2z) + c1e™* + cpe” — 6
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7.18 problem Problem 47

Internal problem ID [2253]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.3, The Method of Unde-
termined Coefficients. page 525

Problem number: Problem 47.

ODE order: 2.

ODE degree: 1.

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

y" + 6y — cos ()’ sin (z)* = 0

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

Ldsolve (diff (y(x) ,x$2)+6*y(x)=sin(x) “2*cos(x)"2,y(x), singsol=all) J

cos(4z) 1
80 48

y(x) = sin (\/690) 2 + cos (\/éz) ¢+

v/ Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 39

LDSolve [y'' [x]+6*y[x]==Sin[x] ~2*Cos[x]~2,y[x],x,IncludeSingularSolutions -> True] J

1 ) 1
y(x) — 20 cos(4z) + ¢ cos (\/6:10) + ¢y sin <\/6:v> + 5
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8.1 problem Problem 1

Internal problem ID [2254]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 1.

ODE order: 2.

ODE degree: 1.

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

y" — 16y — 20 cos (4z) =0

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

Ldsolve(diff(y(x),x$2)—16*y(x)=20*cos(4*x),y(x), singsol=all)

y(z) = e*®cy + cre™*® —

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

~—

N\

DSolvely'' [x]-16*y[x]==20%Cos [4*x],y[x],x,IncludeSingularSolutions -> True]

)
y(z) — ~3 cos(4z) + c1e*® + cpe™
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8.2 problem Problem 2

Internal problem ID [2255]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 2.

ODE order: 2.

ODE degree: 1.

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

Y+ 2y +y—50sin (3z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=50*sin(3*x),y(x), singsol=all)

~—

y(z) = e %ca +ze “c; — 3cos (3z) — 4sin (3z)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31

LDSolve [y'' [x]+2*y' [x]+y[x]==50%Sin[3*x] ,y[x],x,IncludeSingularSolutions -> True] J

y(z) — —4sin(3z) — 3cos(3z) + e " (c2x + 1)
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8.3 problem Problem 3

Internal problem ID [2256]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 3.

ODE order: 2.

ODE degree: 1.

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

y' —y—10e* cos(z) =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

-

Ldsolve(diff(y(x),x$2)—y(x)=10*exp(2*x)*cos(x),y(x), singsol=all)

~—

y(z) = e "cy + c1e” 4 e**(2sin (z) + cos (z))
v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 33

‘ DSolvel[y'' [x]-y[x]==10%Exp [2*x]*Cos[x],y[x] ,x,IncludeSingularSolutions -> Truel] ‘

y(x) — c1e” + coe™® + e**(2sin(z) + cos(x))
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8.4 problem Problem 4

Internal problem ID [2257]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 4.

ODE order: 2.

ODE degree: 1.

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

y" + 4y’ + 4y — 169sin (3z) = 0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve (diff (y(x) ,x$2) +4*diff (y(x) ,x)+4*y(x)=169*sin(3*x) ,y(x), singsol=all)

~—

y(x) = coe™?* + e *xc; — 12 cos (3z) — 5sin (3x)

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 31

‘ DSolvel[y'' [x]+4xy' [x]+4*y[x]==169*Sin[3*x] ,y[x],x,IncludeSingularSolutions -> Truk]

y(z) = —5sin(3z) — 12 cos(3z) + e 2*(cox + ¢1)
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8.5 problem Problem 5

Internal problem ID [2258]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 5.

ODE order: 2.

ODE degree: 1.

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

y" —y — 2y — 40sin (z)* = 0

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

Ldsolve (diff (y(x) ,x$2)-diff (y(x) ,x)-2*y(x)=40*sin(x) "2,y(x), singsol=all) J

y(z) = cpe®* + e %c; — 10 + sin (2z) + 3 cos (27)
v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 33

~N

LDSolve [y'' [x]-y' [x]-2*y[x]==40%Sin[x]~2,y[x],x,IncludeSingularSolutions -> True] J

y(x) — sin(2z) + 3 cos(2x) + cre™* + ce*® — 10



197

8.6 problem Problem 6

Internal problem ID [2259]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 6.

ODE order: 2.

ODE degree: 1.

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

Y’ +y—3e"cos (2z) =0

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

-

Ldsolve(diff(y(x),x$2)+y(x)=3*exp(x)*cos(2*x),y(x), singsol=all)

3e%(cos (2z) — 2sin (2x))
10

y(x) = sin (z) ca + ¢1 cos (z) —

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 34

~—

DSolve[y'' [x]+y[x]==3*Exp[x]*Cos[2*x],y[x],x,IncludeSingularSolutions -> Truel

N\

y(z) — —%ex(cos@x) — 2sin(2z)) + ¢1 cos(z) + cosin(z)
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8.7 problem Problem 7

Internal problem ID [2260)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

v+ 2y + 2y —2e "sin(z) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

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

y(z) = sin (z) e ®cy + e " cos (z) c; — e *(cos (z) z — sin (z))
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 34

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

y(z) — %e_z(Z(—x + ¢3) cos(z) + (1 + 2¢1) sin(z))
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8.8 problem Problem 8

Internal problem ID [2261]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

y" —4y —100e”sin () z =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

-

Ldsolve (diff (y(x) ,x$2) -4*y(x)=100*x*exp(x)*sin(x) ,y(x), singsol=all)

~—

y(x) = ce®® + e *¢; — 2e%(5cos (x) x + 10sin (z) z + 7 cos (x) — sin ()

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

‘ DSolve[y'' [x]-4*y[x]==100*x*Exp [x] *Sin[x],y[x],x,IncludeSingularSolutions -> Truetl

y(x) = c1€** + coe** — 2¢%((10z — 1) sin(z) + (5z + 7) cos(x))
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8.9 problem Problem 9

Internal problem ID [2262]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

y" + 2y + 5y —4cos(2z)e* =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=4*exp(—x)*cos(2*x),y(x), singsol=all%

e *(2sin (2z) z + cos (2z))
2

y(z) = e “sin (2z) c2 + cos (2z) e %c; +

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 36

LDSolve [y'' [x]+2*y' [x]+5*y[x]==4*Exp [-x] *Cos [2*x] ,y[x] ,x,IncludeSingularSolutions J—> True]

y(z) = }le—w((l + dcy) cos(22) + 4(z + ¢1) sin(2x))
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8.10 problem Problem 10

Internal problem ID [2263]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 10.

ODE order: 2.

ODE degree: 1.

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

y" — 2y + 10y — 24" cos (3z) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

( N
Ldsolve(diff (y(x),x$2)-2*diff (y(x) ,x) +10%y (x)=24*exp (x) *cos (3*x) ,y (x) , singsol=a11J)

4¢e”(3sin (3z) z + cos (3z))
3

y(x) = sin (3z) "¢y + cos (3z) €°c; +

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 36

DSolve[y'' [x]-2*y' [x]+10%y[x]==24*Exp [x]*Cos [3*x] ,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x) — %ex((2 + 3cz) cos(3z) + 3(4z + ¢;) sin(3z))
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8.11 problem Problem 11

Internal problem ID [2264]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.4, Complex-Valued Trial
Solutions. page 529

Problem number: Problem 11.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 16y — 34e” — 16 cos (4z) + 8sin (4z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

-

N
Ldsolve (diff (y(x) ,x$2) +16*y (x)=34*exp (x) +16*cos (4*x)-8*sin (4*x) ,y(x), singsol=all)J

sin (4z)

y(x) = sin (4z) ¢y + cos (4z) ¢; — + cos (4x) z + 2sin (4z) x + 2€°

v/ Solution by Mathematica
Time used: 0.308 (sec). Leaf size: 37

DSolvely'' [x]+16*y[x]==34*Exp [x]+16*Cos [4*x]-8*Sin[4*x],y[x],x, IncludeSin@larSolPtions -> Tr

N\

y(x) — 2€° + (x + i + cl) cos(4x) + <2x - % + 02) sin(4x)
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9 Chapter 8, Linear differential equations of order n.
Section 8.7, The Variation of Parameters Method.
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9.1 problem Problem 1

Internal problem ID [2265]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 1.

ODE order: 2.

ODE degree: 1.

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

y' —6y +9y—4e*In(z) =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

-

Ldsolve (diff (y(x),x$2)-6*diff (y(x),x)+9*y(x)=4*exp(3*x)*1n(x),y(x), singsol=all) }

y(z) = 8> + xe**c; + 2%e3*(21n (z) — 3)
v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29

‘ DSolvel[y'' [x]-6*y' [x]+9*y[x]==4*Exp [3*x]*Log[x],y[x],x,IncludeSingularSolutions -F True]

y(z) — €**(22°log(z) + z(—3z + ¢2) + ¢1)
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9.2 problem Problem 2

Internal problem ID [2266]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 2.

ODE order: 2.

ODE degree: 1.

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

—2z

y//+4y/+4y_e 5 =0
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

-

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

y(z) = e + e *zc; — (In(z) + 1) e >
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 23

‘ DSolvely'' [x]+4*y' [x]+4*y[x]==x"(-2)*Exp[-2*x],y[x],x,IncludeSingularSolutions -> True]

y(x) = e ¥ (=log(x) + cox — 1 +¢)
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9.3 problem Problem 3

Internal problem ID [2267]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 3.

ODE order: 2.

ODE degree: 1.

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

y" + 9y — 18sec (3z)° =0

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

Ldsolve (diff (y(x) ,x$2)+9*y(x)=18*sec(3*x)~3,y(x), singsol=all) J

y(x) = sin (3z) c2 + cos (3z) ¢; — 2 cos (3z) + sec (3z)
v Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 32

‘ DSolvel[y'' [x]+9*y[x]==18%Sec[3*x]"3,y[x],x,IncludeSingularSolutions -> Truel

y(z) — % sec(3z)((—2 + ¢1) cos(6z) + c2 sin(6z) + ¢1)
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9.4 problem Problem 4

Internal problem ID [2268]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 4.

ODE order: 2.

ODE degree: 1.

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

e 1oy — 25
R

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

Ldsolve (diff (y(x),x$2)+6*diff (y(x) ,x)+9*y(x)=2%exp(-3*x)/(x"2+1) ,y(x), singsol=a11P

y(x) = c2e™ + x> + (2zarctan (z) — In (2° + 1)) ™

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 31

-

N
LDSolve [y'' [x]+6%y' [x]+9*y [x]==2*%Exp [-3*x]/(x"2+1) ,y[x],x,IncludeSingularSolut ionsJ -> True]

y(z) — e ¥ (2zarctan(z) —log (z* + 1) + 23 + ¢1)
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9.5 problem Problem 5

Internal problem ID [2269]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 5.

ODE order: 2.

ODE degree: 1.

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

8
/o 4 _ _
A R
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 46
Ldsolve (diff (y(x) ,x$2)-4*y(x)=8/(exp(2*x)+1) ,y(x), singsol=all) J

y(z) = 2™ + e e+ (—e™* +e¥)In (e* +1) —2In(e”) e® — 1

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 47

‘ DSolvel[y'' [x]-4*y[x]==8/(Exp[2*x]+1),y[x],x,IncludeSingularSolutions -> True]

y(z) — €**(2arctanh(2¢* + 1) + ¢1) + e **(—log (e** + 1) +¢3) — 1
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9.6 problem Problem 6

Internal problem ID [2270]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 6.

ODE order: 2.

ODE degree: 1.

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

y' — 4y + 5y — e* tan (z) = 0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

-

Ldsolve (diff (y(x) ,x$2)-4*diff (y(x),x)+5*y(x)=exp(2*x)*tan(x),y(x), singsol=all) }

y(z) = e*®sin () cy + €** cos (z) c; — e** cos (z) In (sec (z) + tan (z))
v Solution by Mathematica

Time used: 0.028 (sec). Leaf size: 28

‘ DSolvel[y'' [x]-4xy' [x]+5*y[x]==Exp[2*x]*Tan[x],y[x],x,IncludeSingularSolutions -> rl'rue]

y(x) — €**(cos(z)(—arctanh(sin(z)) + c3) + ¢; sin(z))
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9.7 problem Problem 7

Internal problem ID [2271]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

36
/I+9 _—:0
v v 4 — cos (3z)*

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

( hY

dsolve(diff (y(x),x$2)+9*y(x)=36/(4-cos(3*x)~2),y(x), singsol=all)

4+/3 arctan (M) sin (3z)
y(z) = sin (3z) c2 + cos (3z) ¢1 + 3

— (—In(cos (3z) + 2) + In (cos (3z) — 2)) cos (3z)

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 52

kDSolve [y'' [x]+9*y[x]==36/(4-Cos [3*x]~2),y[x],x,IncludeSingularSolutions -> True] J

4sin(3z) cot™* (v/3 csc(3z))
V3

y(x) = cosin(3z) +

+ cos(3z) (2 coth™(2sec(3z)) + ¢1)
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9.8 problem Problem 8

Internal problem ID [2272]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

265:1:
" — 10y + 25y — =0
R Y

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 38

Ldsolve(diff(y(x),x$2)—10*diff(y(x),x)+25*y(x)=2*exp(5*x)/(4+x‘2),y(x), singsol=a%ﬁ)

y(z) = e*cy + e xcy + ™ (— In (z® 4+ 4) + zarctan (g))

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 33

-

.
DSolvely'' [x]-10*y' [x]+25*y [x]==2*%Exp [6*x]/(4+x"2),y[x],x, IncludeSingularSolution% -> Truel

N\

y(z) — € (z (arctan (g) + Cg) —log (z* +4) + cl>
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9.9 problem Problem 9

Internal problem ID [2273]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

y" — 6y + 13y — 4e*®sec (2z)° =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

Ldsolve(diff(y(x),x$2)—6*diff(y(x),x)+13*y(x)=4*exp(3*x)*sec(2*x)“2,y(x), singsolf%ll)

y(x) = e sin (27) ¢ + € cos (2z) ¢; + €**(sin (27) In (sec (27) + tan (27)) — 1)
v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 33

N
LDSolve [y'' [x]-6%y' [x]+13%y[x]==4%Exp [3*x]*Sec[2*x] ~2,y[x],x, IncludeSingularSolutiJons -> True]

y(z) — €*(sin(2z)(arctanh(sin(2z)) + ¢;) + ¢z cos(2z) — 1)
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9.10 problem Problem 10

Internal problem ID [2274]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-

rameters Method. page 556
Problem number: Problem 10.
ODE order: 2.

ODE degree: 1.

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

y'+y—sec(z) —4e* =0

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

-

Ldsolve (diff (y(x),x$2)+y(x)=sec(x)+4*exp(x),y(x), singsol=all)

y(x) = sin (z) ¢z + ¢;1 cos (x) + cos (z) In (cos (z)) + sin (x)  + 2€”
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 90

~—

e

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

~—

y(x) — —4ie” Hypergeometric2F1 (—%, 1,1— %, —e2i“’) cos(z)

1, 2— %, —e2i”> cos(z)

41 ;
+ (§ + _7’) e(1+2)% Hypergeometric2F 1 (1, 1- 9

5 b
+ ¢y cos(z) + (4e” + ¢p) sin(zx)
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9.11 problem Problem 11
Internal problem ID [2275]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 11.

ODE order: 2.

ODE degree: 1.

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

Y +y—csc(zr) —22°—5x—1=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

-

Ldsolve(diff(y(x),x$2)+y(x)=csc(x)+2*x‘2+5*x+1,y(x), singsol=all)

~—

y(x) = sin () ¢ + ¢; cos (x) — cos (x) x + sin (z) In (sin (z)) + 22* + 5z — 3

v Solution by Mathematica

Time used: 0.106 (sec). Leaf size: 36

‘ DSolvel[y'' [x]+y[x]==Csc[x]+2*x~2+b5*x+1,y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) = (£ +3)(2z — 1) + (—z + ¢1) cos(z) + sin(z)(log(tan(z)) + log(cos(z)) + c2)
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9.12 problem Problem 12

Internal problem ID [2276]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 12.

ODE order: 2.

ODE degree: 1.

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

y" —y—2tanh(z) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

-

Ldsolve(diff(y(x),x$2)—y(x)=2*tanh(x),y(x), singsol=all)

~—

y(z) = e "y + c1€” + 2arctan (¢7) (e +e77)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 28

e

LDSolve [y'' [x]-y[x]==2*%Tanh[x],y[x],x,IncludeSingularSolutions -> True]

~—

y(x) — 4arctan (€°) cosh(z) + c1€” + coe™”
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9.13 problem Problem 13

Internal problem ID [2277]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

mx

"_9 / 2, =0
Yy my +m7y 211

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

Ldsolve (diff (y(x) ,x$2)-2*m*diff (y(x) ,x)+m~2*y (x)=exp (m*x) / (1+x72) ,y(x), singsol=a1J1)

_In(z®+1)

y(x) = €™ cy + €™ xcy + emm< 5

+ x arctan (x))

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 35

‘ DSolve[y'' [x]-2*m*y' [x]+m~2+*y [x]==Exp [m*x]/(1+x72),y[x],x, IncludeSingularSolution% -> True]

y(z) — %em’”(— log (z* 4+ 1) + 2(z(arctan(z) + c2) + c1))
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9.14 problem Problem 13

Internal problem ID [2278]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

4eIn (x
y//_2y/+y_ m3()=0

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

Ldsolve(diff (y(x) ,x$2) -2*diff (y(x) ,x)+y(x)=d*exp(x) *x~ (-3)*1n(x) ,y(x), singsol=a11P

2¢”In(x) + 3¢€”
T

y(x) = e"co+ze%c) +

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 27

N
LDSolve [y'' [x]-2*y' [x]+y [x]==4%Exp[x]*x~(-3) *Log[x] ,y[x],x, IncludeSingularSolutiorﬂs -> True]

e*(2log(z) + z(cox + ¢1) + 3)
T

y(z) =
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9.15 problem Problem 15

Internal problem ID [2279]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

Y2y — =0
—x2+4

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

‘dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(—x)/sqrt(4—x‘2),y(x), singsol=all)

e™"(—arcsin (£) zv/—2% + 4 + 2% — 4)

- — _
y(z) =e s +ze "y — 1

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 48

-

.
DSolvely'' [x]+2*y' [x]+y[x]==Exp[-x]/Sqrt[4-x~2],y[x],x,IncludeSingularSolutions —F Truel

N

2
y(xz) = e (\/4 — 12 — 2z cot™! (L> + cox + cl)

4 — x2?
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9.16 problem Problem 16

Internal problem ID [2280)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

6402
© —0

T ATy - — =
v Y 3 + sin (4z)°

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

[dsolve (diff (y(x) ,x$2)+2+diff (y(x) ,x)+17*y(x)=64*exp(-x)/(3+sin(4*x)~2) ,y(x), sing}sol=a11)

y(z) = e "sin (4z) c2 + e~ “ cos (4z) ¢
4<sin (42) V3 arctan <\/§ siBn(4z)> _ 3cos(4z)(— ln(cos(432+2)+ln(cos(4:c)—2))) o2
3

_|_

v/ Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 61

e

kDSolve [y'' [x]+2*y' [x]+17*y[x]==64*Exp[-x]/(3+Sin[4*x]~2),y[x],x, IncludeSingularSoJlutions -> T

y(z) — %e‘z <3 cos(4z) (2coth™ (2sec(4x))+cy) +sin(4z) <4\/§ cot™* (\/5 csc(4x)) +3cl> )
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9.17 problem Problem 17

Internal problem ID [2281]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

—2x

4
Y by +dy— ——— — 22 +1=0

2 +1

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 46

Ldsolve(diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=4*exp(—2*x)/(1+X‘2)+2*x‘2-1,y(x), siﬁksol=all)

(z—1)°

y(@) = e + e Fxc; —2¢7*In (562 + 1) + 4 arctan (z) e *“x + 5

v/ Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 41

-

.
DSolvely'' [x]+4*y' [x]+4*y[x]==4xExp[-2*x]/(1+x"2)+2*x~2-1,y[x],x, IncludeSingularSPlut ions ->

N\

1
y(z) = §(x — 1)+ e **(4z arctan(z) — 2log (z> + 1) + coz + ¢1)
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9.18 problem Problem 18

Internal problem ID [2282]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

Y’ +4y +4y — 15 *In(z) — 25cos (z) =0

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

e N
Ldsolve (diff (y(x) ,x$2) +4*diff (y(x) ,x)+4*y(x)=15%exp(-2*x)*1n(x)+25*cos(x) ,y(x), singsol=all)

152%(In (z) — 3) e72*
2

y(z) = e + e *xc; + + 3cos (z) + 4sin (x)

v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 45

‘ DSolvely'' [x]+4*y' [x]+4*y[x]==15*Exp[-2#*x]*Log[x]+25*Cos [x],y[x],x, IncludeSingula#Solutions -

1
y(z) = Ze_z’”(—45av2 + 302 log(z) + 4cox + 4c1) + 4sin(z) + 3 cos(z)
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9.19 problem Problem 19

Internal problem ID [2283]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

2e”

y/l/_3yl/+3y/_y_ z2 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

e

kdsolve (diff (y(x) ,x$3)-3*diff (y(x) ,x$2)+3*diff (y(x) ,x)-y(x)=2*x"(-2)*exp(x),y(x), \Jsingsol=all)

y(z) = —2€"In(z) z + c1e” + coxe” + c3z’€”
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v/ Solution by Mathematica
Time used: 0.379 (sec). Leaf size: 627

kDSolve [y''' [x]-6*y'' [x]+3*y' [x]-y[x]==2*%x"(-2)*Exp[x],y[x],x, IncludeSingularSolutJions -> True

y(z)
2i(Root [#1° — 6#1% + 341 — 1&, 1] — Root [#1° — 6#1% + 3#1 — 1&,2]) exp (zRoot [#1° — 6417 +
_>
2i(Root [#1% — 6#1% + 3#1 — 1&, 2] — Root [#1% — 6#1% + 3#1 — 1&, 3] ) exp (zRoot [#1° — 6417
_|_

2i(Root [#1% — 6#1% 4+ 3#1 — 1&, 1] — Root [#1% — 6#1% + 3#1 — 1&, 3] ) exp (zRoot [#1° — 6417

+coexp (zRoot [#1° —641% + 341 —1&, 2] ) +c3 exp (zRoot [#1° — 6#1° + 3#1 — 1&, 3] )
+ c1 exp (zRoot[#1° — 6#1% + 3#1 — 1&,1])
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9.20 problem Problem 20

Internal problem ID [2284]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 20.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" —6y" + 12y — 8y —36e**In(z) =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

e

Ldsolve (diff (y(x),x$3)-6+diff (y(x),x$2)+12*diff (y(x) ,x)-8*y(x)=36%exp(2*x)*1n(x) ,@(x) , singsol

y(z) = 61n (z) e*x® — 11 2% + c16** + cpe**x + cze**z?
v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 34

‘ DSolvel[y''' [x]-6*y'' [x]+12*y' [x]-8*y[x]==36*Exp[2*x]*Log[x],y[x],x, IncludeSingula#Solutions -

y(z) — €**(63°log(z) + z(z(—11z + c3) + ¢2) + ¢1)
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9.21 problem Problem 21

Internal problem ID [2285]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 21.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

2e7%

241

v +3y"+3y +y— =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 64

‘dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=2*exp(-x)/(1+x“2),y(x), singsol=al

y(z) = arctan (z) z°¢* —In (2" +1) ze * —e “arctan (z) + ze * +e “c; + o6 “T+ 377"

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 40

-

:
DSolvel[y''' [x]+3*y'' [x]+3*y' [x]+y[x]==2*Exp[-x]/(1+x~2),y[x],x, IncludeSingularSolPtions -> Tr

y(z) = e *((2* — 1) arctan(z) + z(—log (2 + 1) + csz+ ¢2) + T+ 1)
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9.22 problem Problem 22

Internal problem ID [2286]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 22.

ODE order: 3.

ODE degree: 1.

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

Yy =6y’ +9y — 12> =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

-

dsolve(diff (y(x) ,x$3)-6*diff (y(x) ,x$2)+9*diff (y(x) ,x)=12*exp(3*x),y(x), singsol=;h1)

(Bcrx + 1822 — ¢; + 3¢y — 12z + 4) %7
9

y(z) =

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 37

+c3

LDSolve [y''' [x]-6*y'' [x]+9*y' [x]==12%Exp[3*x],y[x],x,IncludeSingularSolutions -> T}rue]

1
y(x) — §e‘°’”(3x(6x —4+c)+4+3c;—c)+c3
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9.23 problem Problem 23
Internal problem ID [2287]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 23.

ODE order: 2.

ODE degree: 1.

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

y' —9y—F(z)=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

-

Ldsolve(diff(y(x),x$2)—9*y(x)=F(x),y(x), singsol=all)

~—

—3zF d 3x 3mF d —3z
y(x) = c26* + c1e7 + (Je éx) z)e’ (Je (32 z)e

v Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 60

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

y(z) = € < /1 ’ %e‘K[”F(K[l])dK[l] + cl) te® ( /1 ’ —%eK[2]F(K[2])dK[2] + cz)
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9.24 problem Problem 24
Internal problem ID [2288]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 24.

ODE order: 2.

ODE degree: 1.

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

y'+5y +4y — F(z) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

-

Ldsolve (diff (y(x) ,x$2)+5*diff (y(x) ,x)+4*y(x)=F(x),y(x), singsol=all)

~—

((J eF(2) do) e — (f F(z) e*da)) e

y(z) = e “cy + e + 3

v Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 61

‘ DSolvel[y'' [x]+5*y' [x]+4*y[x]==F[x],y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = et ( /1 ’ —%e‘*K[l]F(K[l])dK[l] e ( /1 ’ %eK[z]F(K[Z])dKB] + 02) + cl)
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9.25 problem Problem 25
Internal problem ID [2289]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

yY'+y —2y—F(z)=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

-

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

~—

((J e *F(a) da) & — (] F(z) edr)) =™

y(z) = e"cy + e ¢y + 3

v Solution by Mathematica

Time used: 0.019 (sec). Leaf size: 62

‘ DSolvely'' [x]+y' [x]-2*y[x]==F[x],y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) = e > (/j —%eQK[l]F(K[l])dK[l] + cl> +e° (/j %e‘K[2]F(K[2])dK[2] + 02>
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9.26 problem Problem 26
Internal problem ID [2290]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 26.

ODE order: 2.

ODE degree: 1.

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

' +4y — 12y — F(z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

-

Ldsolve(diff(y(x),x$2)+4*diff(y(x),x)—12*y(x)=F(x),y(x), singsol=all)

~—

((f F(z) e_%dx) edr — (f F(x) e6”3dx)) o—62

y(z) = ce™ + cre7 + 3

v Solution by Mathematica

Time used: 0.028 (sec). Leaf size: 63

‘ DSolvel[y'' [x]+4xy' [x]-12*y[x]==F[x],y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) = e ( /1 ’ —%eGK[”F(K[I])dK[l] et ( /1 ’ ée‘2K[2]F(K[2])dK[2] + c2> + cl)
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9.27 problem Problem 27

Internal problem ID [2291]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 27.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +4y —5xe** =0

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

dsolve([diff (y(x),x$2)-4*diff (y(x),x)+4xy(x)=6*x*exp(2*x),y(0) = 1, D(y)(0) = 0] ,br(x), singso

N

e?*(5z® — 12z + 6)
6

y(z) =

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24

LDSolve [{y'' [x]-4*y' [x]+4*y[x]==5*x*Exp[2*x] ,{y[0]==1,y' [0]==0}},y[x],x, IncludeSinFularSolutio

y(z) = %62“” (5z° — 122 + 6)
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9.28 problem Problem 28

Internal problem ID [2292]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.7, The Variation of Pa-
rameters Method. page 556

Problem number: Problem 28.

ODE order: 2.

ODE degree: 1.

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

y' +y—sec(z) =0

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

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

-

Ldsolve([diff(y(x),x$2)+y(x)=sec(x),y(O) = 0, D(y)(0) = 1],y(x), singsol=all)

~—

y(x) = sin (z) + sin () z — cos (z) In (sec (z))
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24

-

LDSolve [{y'' [x]-4*y' [x]+4*y[x]==5*x*Exp[2*x],{y[0]==1,y' [0]==0}},y[x],x, IncludeSir;ﬁularSolutio

y(z) — %62‘” (52° — 12z + 6)
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10.1 problem Problem 14

Internal problem ID [2293]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 14.

ODE order: 2.

ODE degree: 1.

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

%y’ + 4z +2y —4In(z) =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

-

Ldsolve(x‘2*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=4*1n(x),y(x), singsol=all)

~—

C1 Co
=21 2342
y(z) =2 (z)+ -3+

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

‘ DSolve [x~2*y'' [x]+4x*x*y' [x]+2*y[x]==4+Log[x],y[x],x,IncludeSingularSolutions -> T#ue]

y(z) > ZEE + 2log(z) - 3
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10.2 problem Problem 15

Internal problem ID [2294]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

" + 4y'z + 2y — cos (z) = 0

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

-

Ldsolve(x‘2*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=cos(x),y(x), singsol=all)

~—

¢  cos(z) o

yx) = — -

z x2 2

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 20

-

.
DSolve [x~2*y'' [x]+4x*x*y' [x]+2*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> Tru%]

N

—cos(z) + oz + 1
72

y(z) —
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10.3 problem Problem 16

Internal problem ID [2295]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

22y +y'r+9y —9In(z) =0

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

e

Ldsolve (x~2+diff (y(x) ,x$2) +x*diff (y(x) ,x)+9*y (x)=9*1n(x) ,y(x), singsol=all)

~—

y(z) =sin (3In(x)) c2 + cos (3In(z)) ¢; + In (z)
v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 24

e

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

y(x) — log(x) + ¢1 cos(3log(z)) + co sin(3log(z))
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10.4 problem Problem 17

Internal problem ID [2296]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

2%y —y'z+ 5y —8zIn(z)* =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (x~2xdiff (y(x) ,x$2) -x*diff (y(x) ,x)+5*y(x)=8*x*(1ln(x)) "2,y(x), singsol=all) J

y(z) = zsin (2In (z)) ¢; + zcos (2In () ¢; + 2In (2)°z — =
v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 31

LDSolve [x~2xy' ' [x]-x*y' [x]+5*y[x]==8*x*(Log[x])~2,y[x],x,IncludeSingularSolutions J—> True]

y(z) — z(2log®(z) + ¢z cos(2log(z)) + c1 sin(2log(z)) — 1)
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10.5 problem Problem 18

Internal problem ID [2297]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

1y — 4y'z + 6y —sin(z)z* =0

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

e

N
Ldsolve (x72+diff (y(x) ,x$2) -4*x*xdiff (y(x) ,x)+6*y(x)=x"4*sin(x) ,y(x), singsol=all) J

y(z) = 2%cy + c12% — sin (z) 2

v Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 20

‘ DSolve [x~2xy' ' [x]-4*x*y' [x]+6*y[x]==x"4*Sin[x],y[x],x,IncludeSingularSolutions —>‘ True]

y(z) = z*(—sin(z) + coz + ¢1)
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10.6 problem Problem 19

Internal problem ID [2298]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 19.

ODE order: 2.

ODE degree: 1.

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

xzy"+6y'x+6y—4ezm:0

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

( hY

dsolve (x~2*diff (y(x),x$2) +6*x*diff (y(x) ,x)+6%y(x)=4*exp(2*x),y(x), singsol=all)

2x
_ca _ % 2
p z +e +02

y(z) = p

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 25

‘ DSolve [x~2xy' ' [x]+6*x*y' [x]+6*y[x]==4%Exp[2*x],y[x],x,IncludeSingularSolutions —>‘ True]




10.7 problem Problem 20

Internal problem ID [2299]

240

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation

with Nonconstant Coefficients. page 567
Problem number: Problem 20.
ODE order: 2.

ODE degree: 1.

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

2

m2y” _ 3y’x + 4y _

In(z)

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

‘dsolve(x“2*diff(y(x),x$2)—3*x*diff(y(x),x)+4*y(x)=x“2/1n(x),y(x), singsol=all)

y(z) = z%cy + In (7) c;2° + In (z) 2*(—=1 + In (In (z)))

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 24

e

kDSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==x"2/Log[x],y[x],x,IncludeSingularSolutions —>J True]

y(z) = z*(log(z)(log(log(x)) — 1 + 2¢2) + ¢1)
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10.8 problem Problem 21

Internal problem ID [2300]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 21.

ODE order: 2.

ODE degree: 1.

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

22y — (2m—1)zy + m?y —z™In (z)* = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

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

N\

2™ In (z)"*?

y(w) = meQ + In (.’II) xmcl + m

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 35

DSolve [x~2*y'' [x]-(2*m-1)*x*y' [x]+m~2*y [x]==x"m* (Log[x]) "k,y[x],x, IncludeSingularﬁolutions ->

N

1ng+2 (IL‘)

y(@) =@ (k2+3k+2

+ comlog(z) + cl>
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10.9 problem Problem 22

Internal problem ID [2301]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 22.

ODE order: 2.

ODE degree: 1.

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

2y — Yz +5y=0

With initial conditions

y(1) = v2,5/(1) = 3V2|

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

]dsolve([x*z*diff(y(x),x$2)-x*diff(y(x),x)+5*y(x)=o,y(1) = 27(1/2), D(y) (1) = 3*x27(1/2)],y(x),

y(z) = V2 z(sin (2In (z)) + cos (21n (z)))
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23

e

LDSolve [{x~2xy'' [x]-x*y' [x]+b*y[x]==0,{y[1]==Sqrt[2],y' [1]==3*Sqrt[2]}},y[x],x, Inc;JludeSingular

y(z) = V2x(sin(2log(x)) + cos(2log(z)))
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10.10 problem Problem 23

Internal problem ID [2302]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.8, A Differential Equation
with Nonconstant Coefficients. page 567

Problem number: Problem 23.

ODE order: 2.

ODE degree: 1.

(4

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

t2y" +ty +25y =0

With initial conditions

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 22

e

tdsolve([t‘Z*diff(y(t),t$2)+t*diff(y(t),t)+25*y(t)=0,y(1) = 3/2%3~(1/2), D(y) (1) %‘15/2],y(t),

y(t) = 3sin (521n (1)) N 3v3 cos2(5 In (2))

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

s

LDSolve [{t"2*y"' ' [t]+t*xy' [t]+25*y[t]1==0,{y[1]==3%Sqrt[3]1/2,y' [1]==15/2}},y[t],t, In%ludeSingular

y(t) — g(sin(5 log(t)) + v/3 cos(5 log(t))>
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11 Chapter 8, Linear differential equations of order n.
Section 8.9, Reduction of Order. page 572

11.1 problem Problem 1 . . . . . . . . . .. .. L 245
11.2 problem Problem 2 . . . . . . . . . .. L 240
11.3 problem Problem 3 . . . . . . . . . . . ... 247
11.4 problem Problem 4 . . . . . . . . . . . .. .. 248]
11.5 problem Problem 5 . . . . . . . . . .. Lo 249
11.6 problem Problem 6 . . . . . . . . . .. ... 250
11.7 problem Problem 10 . . . . . . . . . . .. .. 2511
11.8 problem Problem 11 . . . . . . . . . . . . . .. ... 252
11.9 problem Problem 12 . . . . . . . . . . ... 253]
11.10problem Problem 13 . . . . . . . . . . .. Lo 254
11.11problem Problem 14 . . . . . . . . . . . . . 255

11.12problem Problem 15 . . . . . . . . . . . . . ... ... 256
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11.1 problem Problem 1
Internal problem ID [2303]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 1.

ODE order: 2.

ODE degree: 1.

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

2y —3y'z+4y =0

Given that one solution of the ode is

I
8

n

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

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

N J

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

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

y(z) = 2%(2czlog(z) + 1)
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11.2 problem Problem 2
Internal problem ID [2304]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 2.

ODE order: 2.

ODE degree: 1.

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

gy’ +(1-2z)y' +(z-1)y=0

Given that one solution of the ode is

|
@

n

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

[dsolve( [x*diff (y(x),x$2)+(1-2xx)*diff (y(x) ,x)+(x-1)*y(x)=0,exp(x)],y(x), singsol;Jall)

y(z) = 16 + c2€” In (z)
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 17

-

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

y(z) = e"(calog(z) + 1)
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11.3 problem Problem 3
Internal problem ID [2305]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 3.

ODE order: 2.

ODE degree: 1.

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

2y — 2z + (2 +2)y =0

Given that one solution of the ode is

y1 =sin(z)x

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

|dsolve([x"2*diff (y(x),x$2)-2%x*diff (y(x),x)+(x"2+2)*y(x)=0,x*sin(x)],y(x), singsol=all)

y(z) = ¢y sin (z) £ + cacos (z) =
v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 33

-

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

N\

y(x) = cre "z — iiczei””x
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11.4 problem Problem 4

Internal problem ID [2306]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(1-2*)y" —2yz+2y =0

Given that one solution of the ode is

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

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

y(x) = 1z + 02( .

In(z—1)z In(z+1)z
2 2 +1

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 19

-

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

y(x) = co(zarctanh(z) — 1) + 1z
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11.5 problem Problem 5

Internal problem ID [2307]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 5.

ODE order: 2.

ODE degree: 1.

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

y/
Yy — < +42%y =0
x

Given that one solution of the ode is
Y1 = sin (m2)

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

-

Ldsolve( [diff (y(x),x$2)-1/x*diff (y(x) ,x)+4*x~2*y(x)=0,sin(x"2)],y(x), singsol=all)}

y(z) = c1 sin (z?) + 3 cos (2°)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20

e

LDSolve [y'' [x]-1/x*y' [x]+4*x~2*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = c1 cos (2%) + co sin (z?)
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11.6 problem Problem 6
Internal problem ID [2308]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 6.

ODE order: 2.

ODE degree: 1.

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

47" + dy'z + (42> — 1)y =0

Given that one solution of the ode is

sin (z)

Y1 = \/E

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

‘ dsolve ([4*x~2+diff (y(x),x$2) +4*x*diff (y(x) ,x)+(4*x"2-1)*y(x)=0,sin(x)/x"~(1/2)] ,y(#() , singsol=

_csin(x) | cycos ()

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39

‘ DSolve [4*x~2xy'' [x]+4*x*y' [x]+(4*x~2-1)*y[x]==0,y[x],x,IncludeSingularSolutions —F Truel

e~ (2¢) — icye®™®)

y(z) = NG
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11.7 problem Problem 10

Internal problem ID [2309]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.

page 572

Problem number: Problem 10.
ODE order: 2.

ODE degree: 1.

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

Y +y—csc(x)=0

Given that one solution of the ode is

y; = sin (z)

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

Ldsolve( [diff (y(x),x$2)+y(x)=csc(x),sin(x)],y(x), singsol=all)

~—

y(x) = sin (z) ¢z + ¢1 cos (x) — In (csc (x)) sin (x) — cos (z) x
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27

-

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

y(z) = (—x + ¢1) cos(z) + sin(z)(log(tan(z)) + log(cos(z)) + ¢2)

-/
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11.8 problem Problem 11
Internal problem ID [2310)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 11.

ODE order: 2.

ODE degree: 1.

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

zy’ — (14 22)y + 2y — 82%e** =0

Given that one solution of the ode is

2x

|
@

n

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

Ldsolve( [x*diff (y(x),x$2)-(2*kx+1)*diff (y(x) ,x)+2*xy (x)=8*x"2*exp (2*x) ,exp(2*x)] ,y(}%) , singsol=a

y(z) = (14 22) ¢y + c1e*® + 2e**x?

v Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 32

LDSolve [xxy' ' [x]-(2xx+1)*y' [x]+2*xy [x]==8*x"2*Exp [2*x] ,y [x],x, IncludeSingularSolutiJons -> True]

1
y(ac) 2 (21‘2 — 14+ Cl) — 102(217 + 1)
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11.9 problem Problem 12
Internal problem ID [2311]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 12.

ODE order: 2.

ODE degree: 1.

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

2y —3y'x + 4y —8z* =0

Given that one solution of the ode is

I
8

n

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

dsolve ([x~2*diff (y(x) ,x$2)-3*x*diff (y(x) ,x)+4*y(x)=8%x"4,x"2] ,,y(x), singsol=all)

N J

y(z) = x’cy + In () 12 + 22
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 23

LDSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==8%x"4,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = z°(22° + 2c; log(z) + 1)
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11.10 problem Problem 13
Internal problem ID [2312]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

Yy — 6y +9y —15e3\/z =0

Given that one solution of the ode is

3x

|
@

n

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

~N

Ldsolve( [Aiff (y(x),x$2)-6*diff (y(x),x)+9*y(x)=15*exp(3*x)*sqrt (x) ,exp(3*x)],y(x), Jsingsol=all)

5
y(x) = coe® + T e’c; + 4z2e™”

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 25

LDSolve [y'' [x]-6%y' [x]+9*y[x]==15%Exp [3*x]*Sqrt [x],y[x],x,IncludeSingularSolut ionsJ -> True]

y(x) — > (43:5/2 + cox + 01)
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11.11 problem Problem 14

Internal problem ID [2313]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 14.

ODE order: 2.

ODE degree: 1.

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

v — 4y +4y—4e*In(z) =0

Given that one solution of the ode is

2x

|
@

n

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve( [diff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=4*exp(2*x)*1n(x),exp(2*x)],y(x), siI;Fsol=a11)

y(z) = ce®® + e*xc; + e**2%(21n (z) — 3)
v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29

LDSolve [y'' [x]-4xy' [x]+4*y[x]==4*Exp [2*x] *Log[x] ,y[x] ,x,IncludeSingularSolutions -J> True]

y(z) — €**(22°log(z) + z(—3x + ¢2) + ¢1)
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11.12 problem Problem 15
Internal problem ID [2314]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.9, Reduction of Order.
page 572

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

42°y" +y—+/zIn(z) =0

Given that one solution of the ode is

I
B

n

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

e

Ldsolve ([4*x~2*diff (y(x),x$2)+y(x)=sqrt (x)*1n(x),sqrt(x)],y(x), singsol=all)

~—

&) = VEer +VE ln(a)cy + 2 VE

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29

‘ DSolve [4*x~2xy' ' [x]+y[x]==Sqrt [x]*Log[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = iﬁ(logg’(x) + 12¢, log(z) + 24¢;)
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12 Chapter 8, Linear differential equations of order n.
Section 8.10, Chapter review. page 575

12.1 problem Problem 7 . . . . . . . . . . 258
12.2 problem Problem 8 . . . . . . . . . .. 259
12.3 problem Problem 18 . . . . . . . . . . .. ... 260
12.4 problem Problem 19 . . . . . . . . .. ... 2611
12.5 problem Problem 20 . . . . . . . . .. .. 262
12.6 problem Problem 21 . . . . . . . . .. .. 263
12.7 problem Problem 22 . . . . . . . ... ... ... 264
12.8 problem Problem 27 . . . . . . . . .. .. 265
12.9 problem Problem 28 . . . . . . . . ... 266]
12.10problem Problem 29 . . . . . . . . .. .o 267
12.11problem Problem 30 . . . . . . . . . . ... 268
12.12problem Problem 31 . . . . . . . .. . . .. ... ... 269
12.13problem Problem 32 . . . . . . . . .. ... 270
12.14problem Problem 33 . . . . . . . . .. .. 2]

12.15problem Problem 34 . . . . . . . . ..o 272
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12.1 problem Problem 7

Internal problem ID [2315]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 7.

ODE order: 3.

ODE degree: 1.

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

yl// + 3yl/ _ 4y — O

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

-

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

N\

2z

2 | ey

y(x) = c1€” + e

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

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

2w(

y(z) = e **(cox + 1) + cze”
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12.2 problem Problem 8

Internal problem ID [2316]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 8.

ODE order: 3.

ODE degree: 1.

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

y" +11y" + 36y’ + 26y =0

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

-

dsolve(diff (y(x) ,x$3)+11xdiff (y(x),x$2)+36*diff (y(x),x)+26*y(x)=0,y(x), singsol=;h1)

5 5

y(z) = e %c; + coe " sin (z) + cze>* cos (x)

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

LDSolve [y'' ' [x]+11xy' ' [x]+36*y' [x]+26xy[x]==0,y[x],x,IncludeSingularSolutions —-> TJrue]

y(z) = €% (cze™ + 3 cos(z) + c1 sin(z))
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12.3 problem Problem 18

Internal problem ID [2317]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

y'+6y +9y—4e ¥ =0

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

( hY

dsolve(diff (y(x) ,x$2)+6*diff (y(x) ,x)+9*y(x)=4*exp(-3*x),y(x), singsol=all)

y(x) = cpe™ + ze 3¢, + 272

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

LDSolve [y'' [x]+6*y' [x]+9*y [x]==4*Exp[-3*x],y[x],x,IncludeSingularSolutions -> TrueJ]

y(x) = e ¥ (222 + c3) + ¢1)
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12.4 problem Problem 19

Internal problem ID [2318]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 19.

ODE order: 2.

ODE degree: 1.

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

y'+6y +9y—4e =0

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

( hY

dsolve(diff (y(x) ,x$2)+6*diff (y(x) ,x)+9*y(x)=4*exp(-2*x),y(x), singsol=all)

y(x) = e +xe ¢ +4e7F

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23

LDSolve [y'' [x]+6*y' [x]+9*y [x]==4*Exp[-2*x],y[x] ,x,IncludeSingularSolutions -> TrueJ]

y(x) — €737 (4e” + coz + ¢1)
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12.5 problem Problem 20
Internal problem ID [2319]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 20.

ODE order: 3.

ODE degree: 1.

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

y/// _ 6y" 4 25y/ _ zz =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 63

‘dsolve(diff(y(x),x$3)—6*diff(y(x),x$2)+25*diff(y(x),x)=x‘2,y(x), singsol=all)

62> 1 3e¥cos(4z)c;  4cie¥sin (4x)

V@) =Gttt T o %
_ 4cp€°" cos (4x) N 3e3%sin (47) ¢y N 227 te
25 25 15625 @ °

v/ Solution by Mathematica

Time used: 0.129 (sec). Leaf size: 61

‘DSolve [y''' [x]-6*y'' [x]+25*y' [x]==x"2,y[x],x,IncludeSingularSolutions -> True]

y(z) — x(25x(2i:c6;7;8) +66) + %6370((302 —4c;) cos(4z) + (3¢y + 4cp) sin(4x)) + c3
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12.6 problem Problem 21
Internal problem ID [2320]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 21.

ODE order: 3.

ODE degree: 1.

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

y" — 6y" + 25y’ —sin (4z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 62

[dsolve (diff (y(x) ,x$3)-6+diff (y(x),x$2)+25*diff (y(x) ,x)=sin(4*x),y(x), singsol=a11})

_ 3e’cos(4x)cy | 4cie¥sin (4x)  4cye” cos (4x)

y(o) = 25 25 2
3e3%sin (4z) ¢y N 2sin (4z)  cos (4z) .
25 219 292 ’

v/ Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 62

N
‘DSolve [y'''[x]-6*y'' [x]+25*y' [x]==Sin[4*x],y[x],x,IncludeSingularSolutions -> Tru%]

2 1 1, )
y(z) — 319 sin(4z) — 203 cos(4z) + 2—563 ((3ca — 4c1) cos(4x) + (3c1 + 4cs) sin(4x)) + ¢3
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12.7 problem Problem 22
Internal problem ID [2321]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 22.

ODE order: 3.

ODE degree: 1.

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

y" 4+ 9" + 24y + 16y —8e ¥ —1=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

e

Ldsolve (diff (y(x) ,x$3)+9*diff (y(x) ,x$2)+24*diff (y(x),x)+16%y(x)=8*exp(-x)+1,y(x), ]singsol=a11)

1 16e ™™ 8re™®

= E - o7 + 9 + cle_4m + 8_202 + Cc3T 6_42

y(z)

v Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 39

-

LDSolve [y''' [x]+9*y' ' [x]+24*y"' [x]+16*y[x]==8*Exp[-x]+1,y[x],x, IncludeSingularSoluiﬂions -> True

8 16

1 —4x 3z
y(x)—)E—l—e T +e 3—§+c3 +a
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12.8 problem Problem 27

Internal problem ID [2322]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 27.

ODE order: 2.

ODE degree: 1.

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

Yy —4y—5e*=0

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

-

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

N\

5 X
y(z) = c2e®™ + e ¥c; — ;

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 29

r

LDSolve [y'' [x]-4xy[x]==5*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

| —

T

)
y(x) — —% + c1€¥ + cpe™
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12.9 problem Problem 28
Internal problem ID [2323]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 28.

ODE order: 2.

ODE degree: 1.

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

v'+2y +y—2ze =0

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

e

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

~—  /

e %3

3

y(z) =eCco+xe %c; +

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27

-

.
DSolvel[y'' [x]+2*y' [x]+y[x]==2*x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]

N\ J

1
y(z) = ge_”” (z° + 32z + 3c1)
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12.10 problem Problem 29

Internal problem ID [2324]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 29.

ODE order: 2.

ODE degree: 1.

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

y' —y—4e*=0

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

e hY

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

N\ J

y(x) = e ®co + 16" + 2z €”

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 25

‘ DSolvely'' [x]-y[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

y(x) > e®(2r —14¢1) + ce™®
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12.11 problem Problem 30
Internal problem ID [2325]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 30.

ODE order: 2.

ODE degree: 1.

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

Y’ +yx —sin(z) =0

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 49

-

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

~—

y(z) = AiryAi (—) ¢; + AiryBi (—z) ¢, + 7 (AiryAi (—2) ( / AiryBi (—) sin (z) dx)
_ AiryBi (—z) < / AiryAi (—z) sin (z) dx))

v/ Solution by Mathematica
Time used: 51.516 (sec). Leaf size: 99

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

y(z) — AiryAi (V—1z) /lz(—l)2/37r AiryBi (V-1K[1]) sin(K [1])dK[1]

+ AiryBi (V—1z) / ’ —(=1)*3m AiryAi (V-1K[2]) sin(K [2])dK [2]
+ ¢1 AiryAi (\3/—_1:3) + co AiryBi (\3/—_1:10)
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Internal problem ID [2326]
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Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page

575

Problem number: Problem 31.
ODE order: 2.

ODE degree: 1.

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

y' +4y—In(z) =0

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

-

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

~—

y() = sin (22) ¢ + cos (2a) ¢ + 205 (22) (csen ézv) — 1) csgn (iz)

cos (2z)Ci(2z) (m csgn(z) —2 Si(2z))sin (2z) In(x)
B 4 * 8 Ty

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 44

-

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

~—

y(z) — i(eos(2x)(— CosIntegral(2z) + 4c¢;) + sin(2z)(—Si(2x) + 4¢z) + log(x))
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12.13 problem Problem 32

Internal problem ID [2327]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 32.

ODE order: 2.

ODE degree: 1.

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

yv'+2y —3y—5e"=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

-

dsolve(diff (y(x) ,x$2)+2*diff (y(x) ,x)-3*y(x)=5*exp(x),y(x), singsol=all)

N\

5z e”®

y(z) = e"cy + c1e7% + 1

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29

r

LDSolve [y'' [x]+2xy' [x]-3*y[x]==5*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

| —

y(z) = c1e7® + €° br_ 5 +c
4 16
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12.14 problem Problem 33

Internal problem ID [2328]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 33.

ODE order: 2.

ODE degree: 1.

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

Yy +y—tan(z) =0

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

-

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

y(z) = sin (z) ¢z + ¢1 cos (z) — In (sec (z) + tan (z)) cos (z)
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 22

e

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

~—

~—

y(x) — cos(z)(—arctanh(sin(z)) + ¢1) + ¢ sin(x)



-

Ldsolve (diff (y(x) ,x$2)+y(x)=4*cos(2*x)+3*exp(x) ,y(x), singsol=all)
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12.15 problem Problem 34
Internal problem ID [2329]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 8, Linear differential equations of order n. Section 8.10, Chapter review. page
575

Problem number: Problem 34.

ODE order: 2.

ODE degree: 1.

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

y'+y—4cos(2z) —3e* =0

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

~—

4 cos (2) N 3e”
3 2

y(z) =sin (z) c2 + ¢ cos (z) —

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

N\

DSolve[y'' [x]+y[x]==4*Cos [x]*3*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — %ex@ sin(z) + cos(x)) + ¢; cos(x) + ¢ sin(x)
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13.1 problem Problem 1

Internal problem ID [2330)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

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

Y —2y—6e*=0

With initial conditions

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

‘ dsolve([diff (y(t),t)-2*y(t)=6*exp(5*t),y(0) = 3],y(t), singsol=all)

y(t) = (2 +1)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 18

-

.
LDSolve [{y' [t]1-2xy[t]==6+Exp [65*t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> szue]

y(t) = e + 2%
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13.2 problem Problem 2

Internal problem ID [2331]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

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

Yy +y—8e"=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

‘ dsolve([diff (y(t),t)+y(t)=8%exp(3*t),y(0) = 2],y(t), singsol=all)

y(t) = 2¢€”

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 12

LDSolve [({y' [t]+y[t]==8%Exp[3*t],{y[0]==2}},y[t],t,IncludeSingularSolutions -> TrueJ]

y(t) — 2¢3
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13.3 problem Problem 3

Internal problem ID [2332]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

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

y' +3y—2e7" =0

With initial conditions

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

dsolve([diff (y(t),t)+3*y(t)=2xexp(-t),y(0) = 3],y(t), singsol=all)

N J

y(t) = (¥ +2) ™

v Solution by Mathematica

Time used: 0.05 (sec). Leaf size: 18

e B
LDSolve [{y' [t]+3*y[t]==2%Exp[-t],{y[0]==3}},y[t],t,IncludeSingularSolutions -> True]

y(t) = e (e +2)
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13.4 problem Problem 4

Internal problem ID [2333]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

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

2y+y —4t=0

With initial conditions

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

-

dsolve([diff (y(t),t)+2xy(t)=4*t,y(0) = 1],y(t), singsol=all)

N\

y(t) =2t —1+2e™*

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

LDSolve [{y' [t]+2xy[t]==4xt,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]

y(t) = 2t +2e7 % -1
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13.5 problem Problem 5

Internal problem ID [2334]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

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

Yy —y—6cos(t) =0

With initial conditions

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

-

Ldsolve([diff(y(t),t)—y(t)=6*cos(t),y(O) = 2],y(t), singsol=all)

~—

y(t) = 3sin (t) — 3cos (t) + 5e'

v Solution by Mathematica

Time used: 0.051 (sec). Leaf size: 19

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

y(t) — 5e' + 3sin(t) — 3cos(t)
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13.6 problem Problem 6

Internal problem ID [2335]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 6.

ODE order: 1.

ODE degree: 1.

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

Yy —y—5sin(2t) =0

With initial conditions

[y(0) = —1]

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

-

Ldsolve([diff (y(t) ,t)-y(t)=b*sin(2*t) ,y(0) = -1],y(t), singsol=all)

~—

y(t) = —2cos (2t) — sin (2t) + €’

v Solution by Mathematica

Time used: 0.091 (sec). Leaf size: 21

‘ DSolve[{y' [t]-y[t]==5*8in[2*t],{y[0]==-1}},y[t],t,IncludeSingularSolutions -> Truk]

y(t) — €' — sin(2t) — 2 cos(2t)
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13.7 problem Problem 7

Internal problem ID [2336]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

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

Y +y—5e'sin(t) =0

With initial conditions

[y(0) = 1]

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

-

Ldsolve([diff(y(t),t)+y(t)=5*exp(t)*sin(t),y(O) = 1],y(t), singsol=all)

~—

y(t) = 2e~" + €' (— cos (t) + 2sin (t))

v/ Solution by Mathematica

Time used: 0.073 (sec). Leaf size: 25

‘ DSolve [{y' [t]1+y[t]==5*Exp[t]*Sin[t],{y[0]==1}},y[t],t,IncludeSingularSolutions —>‘ True]

y(t) — 2e* — e*(cos(t) — 2sin(t))
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13.8 problem Problem 8

Internal problem ID [2337]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

y'+y —2y=0

With initial conditions

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

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

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

y(t) = (26" —1)e™

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

LDSolve [{y'' [t]1+y' [t]1-2*y[t]==0,{y[0]==1,y' [0]==4}},y[t],t, IncludeSingularSolutiorIJs -> True]

y(t) — 2e" —e
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13.9 problem Problem 9

Internal problem ID [2338]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

y' +4y=0

With initial conditions

[y(0) = 5,%'(0) = 1]

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

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

y(t) = w + 5cos (2t)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

LDSolve {y'' [t]+4*y[t]==0,{y[0]==5,y' [0]==1}},y[t],t,IncludeSingularSolutions -> T}rue]

y(t) — 5cos(2t) + sin(t) cos(t)
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13.10 problem Problem 10

Internal problem ID [2339]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 10.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y—4=0

With initial conditions

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

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

'dsolve([diff(y(t),t$2)-3+diff (y(t),t)+2+y(t)=4,y(0) = 0, D(y)(0) = 11,y(t), singsol=all)

y(t) =3e* —5e' +2

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

LDSolve [{y'' [t]-3*y' [t]1+2*y[t]==4,{y[0]==0,y"' [0]==1}},y([t],t, IncludeSingularSolutiJons -> True]

y(t) = (' —1) (3e' — 2)
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13.11 problem Problem 11

Internal problem ID [2340]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 11.

ODE order: 2.

ODE degree: 1.

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

y' —y — 12y —36 =0

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 12

‘dsolve([diff(y(t),t$2)-diff (y(t),t)-12+y(£)=36,y(0) = 0, D(y)(0) = 12],y(t), singsol=all)

y(t) =3e* -3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14

LDSolve [{y''[t]-y' [t]1-12xy[t]==36,{y[0]==0,y' [0]==12}},y[t],¢t, IncludeSingularSolutJions -> True

y(t) = 3(e* — 1)
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13.12 problem Problem 12

Internal problem ID [2341]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 12.

ODE order: 2.

ODE degree: 1.

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

y' +9y —2y—10e" =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 21

dsolve([diff (y(t),t$2)+diff (y(t),t)-2*y(t)=10*exp(-t),y(0) = 0, D(y)(0) = 1],y(t), singsol=al

N

y(t) = (2" —5e' +3) e

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 25

e 0
LDSolve [{y'' [t]+y' [t]1-2*y[t]==10%Exp[-t],{y[0]==0,y"' [0]==1}},y[t],t,IncludeSingularSolutions -

y(t) = e (—be' +2e™ + 3)
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13.13 problem Problem 13

Internal problem ID [2342]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y—4e¥ =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

dsolve([diff (y(t),t$2)-3*diff (y(t),t)+2xy(t)=4*exp(3*t),y(0) = 0, D(y)(0) = O],y(‘t), singsol=

N

y(t) = —4e* +2e%e’ + 26!

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17

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

y(t) — 2¢t(ef — 1)
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13.14 problem Problem 14

Internal problem ID [2343]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 14.

ODE order: 2.

ODE degree: 1.

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

y' —2y —30e 3 =0

With initial conditions

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

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

dsolve([diff (y(t),t$2)-2xdiff (y(t),t)=30%*exp(-3*t),y(0) = 1, D(y)(0) = 0],y(t), sﬁngsol=a11)

N

y(t) = (3™ —4e® +2)e™™

v/ Solution by Mathematica

Time used: 0.07 (sec). Leaf size: 21

N
LDSolve [{y'' [t]-2*y' [t]==30*%Exp[-3*t],{y[0]==1,y' [0]==0}},y([t],t, IncludeSingularSoJlutions -> T

y(t) — 273 + 3 — 4
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13.15 problem Problem 15

Internal problem ID [2344]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

y' —y—12e* =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

dsolve([diff (y(t),t$2)-y(t)=12%exp(2*t),y(0) = 1, D(y) (0) = 1],y(t), singsol=all)

N

y(t) =2e" —5e' +4e*

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25

LDSolve [{y'' [t]-y[t]l==12xExp[2*t] ,{y[0]==1,y' [0]==1}},y([t],t, IncludeSingularSolutiJons -> True]

y(t) = 2e7" — be’ + 4e*
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13.16 problem Problem 16

Internal problem ID [2345]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

y' +4y —10e " =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

dsolve([diff (y(t),t$2)+4*y(t)=10%exp(-t),y(0) = 4, D(y)(0) = 0],y(t), singsol=a11P

N J

y(t) = sin (2t) + 2 cos (2t) +2e~*

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23

e

kDSolve [{y'' [t]+4*y[t]==10*Exp[-t],{y[0]==4,y' [0]==0}},y[t],t, IncludeSingularSolutJions -> True

y(t) — 2e~" + sin(2t) + 2 cos(2t)
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13.17 problem Problem 17

Internal problem ID [2346]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

y' —y —6y—12+6e =0

With initial conditions

[¥(0) = 5,9/(0) = —3]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

dsolve([diff (y(t),t$2)-diff (y(t),t)-6*y(t)=6x(2-exp(t)),y(0) = 5, D(y)(0) = -3],y(t), singsol

N

(8e% + 5% — 10e? 4 22) e~
t) =
y(?) g

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 28

LDSolve [{y''[t]-y' [t]-6*y[t]==6%(2-Exp[t]),{y[0]==5,y"' [0]==-3}},y[t],t, IncludeSingjularSolution

22
y(t) — e+ o
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13.18 problem Problem 18

Internal problem ID [2347]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

y' —y—6cos(t) =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

Ldsolve([diff(y(t),t$2)—y(t)=6*cos(t),y(0) = 0, D(y)(0) = 4],y(t), singsol=all) \J

et  Té
y(t) = 5 t5 - 3 cos (t)

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 18

LDSolve [{y'' [t]1-y[t]==6%Cos[t],{y[0]==0,y' [0]==4}},y[t],t,IncludeSingularSolut ionsJ -> True]

y(t) — —3cos(t) + 4sinh(t) + 3 cosh(?)
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13.19 problem Problem 19

Internal problem ID [2348]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 19.

ODE order: 2.

ODE degree: 1.

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

y" — 9y — 13sin (2t) =0

With initial conditions

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

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

-

Ldsolve([diff(y(t),t$2)—9*y(t)=13*sin(2*t),y(O) = 3, D(yp) (0) = 1],y(v), singsol=a1\Jl)

y(t) = 2e* + e —sin (2¢)

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

-

.
LDSolve [{y'' [t]-9*y[t]==13*Sin[2*t],{y[0]==3,y' [0]==1}},y[t],¢, IncludeSingularSolthions -> Tru

y(t) = —sin(2t) + sinh(3t) + 3 cosh(3t)
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13.20 problem Problem 20

Internal problem ID [2349]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 20.

ODE order: 2.

ODE degree: 1.

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

y" —y —8sin(t) + 6cos(t) =0

With initial conditions

[¥(0) = 2,4/(0) = —1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

-

Ldsolve([diff(y(t),t$2)—y(t)=8*sin(t)—6*cos(t),y(O) = 2, D(y) (0) = -1],y(¢), sing; 1=all)

y(t) = —2e " +e' — 4sin (t) + 3cos (t)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

-

.
LDSolve [{y'' [t]-y[t]==8xSin[t]-6*Cos[t],{y[0]==2,y' [0]==-1}},y[t],t,IncludeSingularSolutions -

y(t) = —4sin(t) + 3 cos(t) + 3sinh(t) — cosh(t)
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13.21 problem Problem 21

Internal problem ID [2350]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 21.

ODE order: 2.

ODE degree: 1.

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

y"'—y —2y—10cos(t) =0

With initial conditions

[¥(0) = 0,4'(0) = —1]

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

-

Ldsolve([diff(y(t),t$2)—diff(y(t),t)—2*y(t)=10*cos(t),y(O) = 0, D(y)(0) = —1],y(t)\J, singsol=al

y(t) = e* +2e~* — 3cos (t) — sin (¢)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26

-

LDSolve {y'' [t]-y' [t]1-2*y[t]==10%Cos[t],{y[0]==0,y' [0]==-1}},y[t],t,IncludeSingularSolutions -

y(t) — 27" + e* —sin(t) — 3 cos(t)
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13.22 problem Problem 22

Internal problem ID [2351]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 22.

ODE order: 2.

ODE degree: 1.

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

y" + 5y’ + 4y — 20sin (2t) = 0

With initial conditions

[y(0) = —1,4/(0) = 2]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 23

[dsolve([diff(y(t),t$2)+5*diff(y(t),t)+4*y(t)=20*sin(2*t),y(O) = -1, D(y)(0) = 2] ,\}y(t), singso

y(t) =2e — e * — 2cos (2t)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27

-

LDSolve [{y'' [t1+5*y' [t]1+4*y[t]1==20%Sin[2*t],{y[0]==-1,y' [0]==2}},y[t],t, IncludeSin?ularSolutio

y(t) — e *(2e* — 1) — 2 cos(2t)
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13.23 problem Problem 23

Internal problem ID [2352]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 23.

ODE order: 2.

ODE degree: 1.

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

y" + 5y’ + 4y — 20sin (2t) = 0

With initial conditions

[¥(0) = 1,4/(0) = —2]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 23

-

Ldsolve([diff(y(t),t$2)+5*diff(y(t),t)+4*y(t)=20*sin(2*t),y(O) =1, D(y)(0) = -2] ,\}y(t), singso

10e7t e
= -2 __9 2
y(t) 3 3 cos (2t)

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 30

'DSolve[{y'' [t]+5xy' [t]+4xy[t]==20%Sin[2*t],{y[0]==1,y' [0]==-2}},y[t],t,IncludeSingularSolutio

y(t) — %e“”(lOe?’t —1) — 2cos(2t)
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13.24 problem Problem 24

Internal problem ID [2353]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 24.

ODE order: 2.

ODE degree: 1.

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

y" — 3y’ + 2y — 3cos (t) —sin (t) =0

With initial conditions

[¥(0) = 1,4/(0) = 1]

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

~N

Ldsolve([diff(y(t),t$2)—3*diff(y(t),t)+2*y(t)=3*cos(t)+sin(t),y(O) = 1, D(y)(0) =J1],y(t), sin

7e* 3cos(t) 4sin(t)
v =5+ ——5 ~°

v/ Solution by Mathematica

Time used: 0.05 (sec). Leaf size: 29

‘ DSolve [{y'' [t]-3*y' [t]+2*y[t]==3*Cos[t]+Sin[t],{y[0]==1,y' [0]==1}},y[t],t, IncludeﬁingularSolu

y(t) — %(et(7et —5) — 4sin(t) + 3cos(t))
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13.25 problem Problem 25

Internal problem ID [2354]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

y' +4y—9sin(t) =0

With initial conditions

[¥(0) = 1,4/(0) = —1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

-

Ldsolve([diff(y(t),t$2)+4*y(t)=9*sin(t),y(O) =1, D(y)(0) = -1],y(¢), singsol=all)\J

y(t) = —2sin (2t) + cos (2t) + 3sin (¢)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20

-

LDSolve [{y'' [t]+4*xy[t]==9%Sin[t],{y[0]==1,y' [0]==-1}},y[t],¢t, IncludeSingularSolutiJons -> True]

y(t) — 3sin(t) — 2sin(2¢) + cos(2t)
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13.26 problem Problem 26

Internal problem ID [2355]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 26.

ODE order: 2.

ODE degree: 1.

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

y' +y—6cos(2t) =0

With initial conditions

[y(0) = 0,4(0) = 2]

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

( N

Ldsolve([diff(y(t),t$2)+y(t)=6*cos(2*t),y(O) = 0, D(y) (0) = 2],y(L), singsol=all)J

y(t) = 2sin (¢) + 2 cos (t) — 2 cos (2t)

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

-

LDSolve [{y'' [t]+y[t]==6%Cos[2*t],{y[0]==0,y' [0]==2}},y[t],¢, IncludeSingularSoluticﬂns -> True]

y(t) — 2(sin(t) + cos(t) — cos(2t))
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13.27 problem Problem 27

Internal problem ID [2356]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 27.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 9y — Tsin (4t) — 14 cos (4¢) =0

With initial conditions

[¥(0) = 1,4/(0) = 2]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 29

Ldsolve([diff (y(t) ,t$2)+9*y (t)=T*sin(4*t)+14*cos(4*t) ,y(0) = 1, D(y)(0) = 2],y(t) J singsol=all

y(t) = 2sin (3t) + 3 cos (3t) — sin (4t) — 2 cos (4t)

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 50

-

LDSolve [{y'' [t]1+8*y[t]==T*Sin[4*t]+14*Cos[4*t],{y[0]==1,y' [0]==2}},y[t],t, IncludeSJingularSolut

y(t) — é(ll\/isin (2\@15) + 22 cos (2\/§t> — T(sin(4t) + 2008(4t)))
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13.28 problem Problem 28

Internal problem ID [2357]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.4. page 689

Problem number: Problem 28.

ODE order: 2.

ODE degree: 1.

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

Yy -y=0

With initial conditions

[y(0) = A,4'(0) = B]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 23

‘dsolve([diff(y(t),t$2)-y(t)=0,y(0) = A, D(y)(0) = B],y(t), singsol=all)

o(t) = (A —2B) et N et(B2+ A)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14

LDSolve [{y''[t]-y[t]==0,{y[0]==a,y' [0]==b}},y[t],t,IncludeSingularSolutions -> True]

y(t) — acosh(t) + bsinh(t)



302

14 Chapter 10, The Laplace Transform and Some
Elementary Applications. Exercises for 10.7. page

704
14.1 problem Problem 27 . . . . . . . . .. ..
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14.1 problem Problem 27

Internal problem ID [2358]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 27.

ODE order: 1.

ODE degree: 1.

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

2y + ' — 2 Heaviside (t — 1) = 0

With initial conditions

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 25

-

Ldsolve([diff(y(t),t)+2*y(t)=2*Heaviside(t—1),y(O) = 1],y(t), singsol=all)

~—

y(t) = Heaviside (t — 1) — Heaviside (t — 1) e 22 4 e~

v Solution by Mathematica

Time used: 0.044 (sec). Leaf size: 25

‘ DSolve [{y' [t]-y[t]==2%UnitStep[t-1],{y[0]==1}},y[t],t,IncludeSingularSolutions —>‘ True]

et t<1

vt = —2+¢e71(2+€) True
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14.2 problem Problem 28

Internal problem ID [2359]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 28.

ODE order: 1.

ODE degree: 1.

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

y — 2y — Heaviside (t — 2) ™2 = 0

With initial conditions

[y(0) = 2]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

-

Ldsolve( [diff (y(t),t)-2*y(t)=Heaviside(t-2)*exp(t-2),y(0) = 2],y(t), singsol=all) J

N

y(t) = (— Heaviside (t — 2) e*~* + Heaviside (¢ — 2) e™* + 2) ¢*

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 40

LDSolve [{y' [t]-2xy[t]==UnitStep[t-2]*Exp[t-2] ,{y[0]==2}},y[t],t, IncludeSingularSolJutions -> Tr

2e2t t<2

y(t) = {
et~ (—e? + et + 2et™)  True
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14.3 problem Problem 29

Internal problem ID [2360)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 29.

ODE order: 1.

ODE degree: 1.

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

y' — y — 4 Heaviside (t - %) sin (t + ;_r) =0

With initial conditions

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

e

Ldsolve([diff(y(t),t)—y(t)=4*Heaviside(t—Pi/4)*cos(t—Pi/4),y(O) = 1],y(t), singsol}all)

y(t) = (—2 cos (t + %) + 265 — 2sin <t + Z)) Heaviside (t - %) +é

v/ Solution by Mathematica

Time used: 0.111 (sec). Leaf size: 40

‘ DSolve [{y' [t]-y[t]==4*UnitStep[t-Pi/4]*Cos[t-Pi/4],{y[0]==1}},y[t],t, IncludeSinguP.arSolutions

et <7

y(®) = { .
—2+/2cos(t) + €t +2et"%  True
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14.4 problem Problem 30

Internal problem ID [2361]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 30.

ODE order: 1.

ODE degree: 1.

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

2y + o' — Heaviside (—m + t) sin (2t) = 0

With initial conditions

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

-

Ldsolve( [diff (y(t),t)+2*xy(t)=Heaviside(t-Pi)*sin(2*t),y(0) = 3],y(t), singsol=all)}

o(t) = Heaviside (—;r + t) e72H2m N Heaviside (—m + t) (4— cos (2t) + sin (2t)) L 3e2

v/ Solution by Mathematica

Time used: 0.117 (sec). Leaf size: 46

‘ DSolve[{y' [t]1+2*y[t]==UnitStep[t-Pil*Sin[2*t],{y[0]==3}},y[t],t, IncludeSingularSotLutions -> T

3e~2 t<m

vt > (—cos(2t) + sin(2t) + e *(12 4 €*™)) True

PN
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14.5 problem Problem 31

Internal problem ID [2362]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 31.

ODE order: 1.

ODE degree: 1.

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

, 1 0<t«1
y +3y— =0
0 1<t
With initial conditions
[y(0) = 1]

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 41

.
Ldsolve([diff(y(t),t)+3*y(t)=piecewise(0<=t and t<1,1,t>=1,0),y(0) = 1],y(t), sin5%01=a11)

e 3 t<0

_ 2e 3¢ 1
y(t) = 3 + 3 t<1
26—3t + e3—3t 1 S t

3 3

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 47

LDSolve [{y' [t]1+3*y[t]==Piecewise[{{1,0<=t<1},{0,t >= 1}}],{y[0]==1}},y[t],¢t, IncluciJeSingularSol
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14.6 problem Problem 32

Internal problem ID [2363]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 32.

ODE order: 1.

ODE degree: 1.

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

sin(t) 0<t<?Z
y —3y - W0=r<i)
1 5 <t
With initial conditions
[y(0) = 2]

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 57

-

.
dsolve([diff (y(t),t)-3*y(t)=piecewise(0<=t and t<Pi/2,sin(t),t>=Pi/2,1),y(0) = 2],y(t), sings

2e3t t<0
21 e3t t 3sin(t T
yt) =1 Ho -G - TR t<3

3
21 e3t S 1 T
10 30 3 2 S t

v/ Solution by Mathematica

Time used: 0.104 (sec). Leaf size: 65

e

LDSolve [{y' [t]1-3xy[t]1==Piecewise[{{Sin[t],0<=t<Pi/2},{1,t >= Pi/2}}],{y[0]==2}},y EJt] ,t,Include

2e3 t<0
yt) = {  %(-10+€*(63+e%2)) 2>m
i (—cos(t) + 21€¥ — 3sin(t)) True
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14.7 problem Problem 33

Internal problem ID [2364]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 33.

ODE order: 1.

ODE degree: 1.

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

Y — 3y + 10e " sin (-2t + 2a) Heaviside (t — a) = 0

With initial conditions

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 100

s

Ldsolve([diff(y(t),t)—3*y(t)=10*exp(—(t—a))*sin(2*(t—a))*Heaviside(t—a),y(O) = 5] ,}y(t), singso

sin (2t)

y(t) = — ( <(cos (2t) + 2sin (2t)) cos (2a) — 25sin (2a) <cos (2t) — )) Heaviside (¢
— a) e*** _ Heaviside (¢ — a) + (Heaviside (a) — 1) €** cos (2a)

+ (—2 Heaviside (a) + 2) sin (2a) e** — 5e** — Heaviside (a) + 1) gdt—3a

v/ Solution by Mathematica
Time used: 0.444 (sec). Leaf size: 88

‘ DSolve [{y' [t]-3*y[t]==10*Exp[-(t-a)]*Sin[2*(t-a)]*UnitStep[t-al,{y[0]==5}},y[t],t,IncludeSing

y(t) — €*73*(0(t — a) + 0(—a) (€**(cos(2a) — 2sin(2a)) — 1) + 5¢**)
— e '9(t — a)(cos(2(a — t)) — 2sin(2(a — t)))
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14.8 problem Problem 34

Internal problem ID [2365]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 34.

ODE order: 2.

ODE degree: 1.

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

y" —y — Heaviside (t — 1) = 0

With initial conditions

[y(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 33

Ldsolve([diff(y(t),t$2)—y(t)=Heaviside(t—1),y(O) =1, D(y)(0) = 0],y(¢), singsol=z; 1)

Heaviside (t — 1) e™**1  (e~! — 2) Heaviside (t — 1) et ¢!
y(t) = : + . + gty

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 23

‘ DSolve[{y'' [t]-y[t]==UnitStep[t-1],{y[0]==1,y'[0]==0}},y[t],t, IncludeSingularSolukions -> Tru

cosh(t) t<1

v = | cosh(l —t) + cosh(t) — 1 True
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14.9 problem Problem 35

Internal problem ID [2366]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 35.

ODE order: 2.

ODE degree: 1.

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

y" —y — 2y — 1+ 3Heaviside (t —2) =0

With initial conditions

[¥(0) = 1,4/(0) = —2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 48

~N

Ldsolve([diff(y(t),t$2)—diff(y(t),t)—2*y(t)=1—3*Heaviside(t—2),y(O) = 1, D(y) (0) J—Z],y(t), s

2t —t .- _ s _ 2t—4
y(t) = — % n 5(; n 3 Hea,v131;1e (t —2) Heaviside (2t 2)e ™ . Heaviside (t— 2) e*"

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 65

'DSolve[{y'' [t]-y' [t]-2xy[t]==1-3*UnitStep[t-2],{y[0]==1,y' [0]==-2}},y[t],t,IncludeSingularSol

§(—3+10e7" — e*) t<2

uiH) = 1 1+ Lte7i(5—3e?) — te*4(3+¢e) True
3 6
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14.10 problem Problem 36

Internal problem ID [2367]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 36.

ODE order: 2.

ODE degree: 1.

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

y" — 4y — Heaviside (t — 1) 4+ Heaviside (t — 2) = 0

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 75

Ldsolve([diff(y(t),t$2)—4*y(t)=Heaviside(t—1)—Heaviside(t—2),y(O) = 0, D(y)(0) = éiJ],y(t), sing

o Heaviside (t —1) Heaviside (t —1)e*~> Heaviside (t — 2)

2t
y(t) =e* —e 1 + g + 1
Heaviside (t — 2) e?*~* N Heaviside (¢t — 1) e™%*2  Heaviside (t — 2) e~ 2+
8

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 61

DSolve[{y'' [t]-4*y[t]==UnitStep[t-1]-UnitStep[t-2],{y[0]==0,y' [0]==4}},y[t],t, IncFI.udeSingular

N\

y(t) — }l(—G(l —t)(cosh(2 — 2t) — 1) 4+ 60(2 — t)(cosh(4 — 2t) — 1) + 8sinh(2¢)
+ cosh(2 — 2t) — cosh(4 — 2t))
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14.11 problem Problem 37

Internal problem ID [2368]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 37.

ODE order: 2.

ODE degree: 1.

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

y"+y—t+ Heaviside (t — 1) (t —1) =0

With initial conditions

[¥(0) = 2,4/(0) = 1]

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

-

Ldsolve([diff(y(t),t$2)+y(t)=t—Heaviside(t—1)*(t—1),y(O) = 2, D(y)(0) = 1],y(v), %ingsol=a11)

y(t) =2cos (t) + (—t +sin (¢ — 1) + 1) Heaviside (t — 1) + ¢

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 31

-

LDSolve [{y'' [t]1+y[t]==t-UnitStep[t-1]1*(t-1),{y[0]==2,y' [0]==1}},y[t],¢, IncludeSin%ularSolution

t + 2 cos(t) t<1

vt = o 2cos(t) —sin(l —t) +1 True
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14.12 problem Problem 38

Internal problem ID [2369]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 38.

ODE order: 2.

ODE degree: 1.

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

y" + 3y’ + 2y + 10 Heaviside (t - %) cos (t + %) =0

With initial conditions

[y(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 67

Ldsolve( [diff (y(t),t$2)+3*diff (y(t),t)+2*y(t)=10%Heaviside (t-Pi/4)*sin(t-Pi/4) ,y((;J) =1, D(y(

y(t) = —2Heaviside (t - %) e 2*% + 5 Heaviside (t — %) e tti

in (¢
-2 (cos (t) + s1n2( )) v/2 Heaviside <t - Z) —e 426!

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 76

-

LDSolve [{y'' [t]1+3*y' [t]+2*y[t]==10%UnitStep[t-Pi/4]1*Sin[t-Pi/4],{y[0]==1,y' [0] ==0}}} ,y[t]l,t,Inc

e 2 (—1 + 2¢?) at <7

y(®) = { , . -
—v/2(2cos(t) +sin(t)) — e (1 +2e™2) + e7t(2+ 5¢™/4)  True
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14.13 problem Problem 39

Internal problem ID [2370)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 39.

ODE order: 2.

ODE degree: 1.

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

y" +y — 6y — 30 Heaviside (t — 1) e **1 = 0

With initial conditions

[y(0) = 3,4/(0) = —4]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 45

Ldsolve([diff(y(t),t$2)+diff(y(t),t)—6*y(t)=30*Heaviside(t—1)*exp(—(t—l)),y(O) = 3}, D(y)(0) =

y(t) = (¢’ +3 Heaviside (t—1) *+2 Heaviside (t—1) e >"*" —5 Heaviside (t—1) e' "% +2) e~*

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 59

e

LDSolve [{y'' [t]+y' [t]-6*y[t]==30*UnitStep[t-1]*Exp[-(t-1)],{y[0]==3,y' [0]==-4}},y EJt] ,t,Include

e—3t(2 + e5t) t S 1

y(t)_) { -3 3 241 5t—2 2
e (24 3e® — 5e* ! +e”7%(2+¢€%)) True
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14.14 problem Problem 40

Internal problem ID [2371]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 40.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 4y’ + 5y — 5 Heaviside (t — 3) = 0

With initial conditions

[¥(0) = 2,4/(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 46

-

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=5*Heaviside(t—3),y(O) = 2, D(y) (0) =\J 1]1,y(t), si

y(t) = — Heaviside (t — 3) (cos (t — 3) + 2sin (¢ — 3)) e **°
+ Heaviside (t — 3) + (2cos () + 5sin (t)) e~

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 63

‘ DSolve [{y'' [t]+4*y' [t]+5*y[t]==5xUnitStep[t-3],{y[0]==2,y' [0]==1}},y[t],t, IncludeﬁingularSolu

e ?%(2cos(t) + 5sin(t)) t<3

u(h) = e *(2cos(t) — e%(cos(3 — t) — 2sin(3 — ¢)) + 5sin(t)) + 1 True



317

14.15 problem Problem 41

Internal problem ID [2372]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 41.

ODE order: 2.

ODE degree: 1.

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

y" — 2y’ + 5y — 2sin (t) — Heaviside (t — g) (1+cos(t)=0

With initial conditions

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 68

[dsolve( [diff (y(t),t$2)-2xdiff (y(t),t)+6xy(t)=2*sin(t)+Heaviside(t-Pi/2)*(1-sin (t—}Pi/2) ),y(0)

S ((2cos (£)® — 3cos (t) sin (£) — 1) €3 _|1_O2 cos (t) — sin (t) + 2) Heaviside (¢t — %)

2etcos (t)® e cos (t)sin (t) . cos (t) N e N 2sin (t)

5 9 9 3 3

v Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 90

LDSolve [{y'' [t]-2%y' [t]+5*y[t]==2%Sin[t]+UnitStep [t-Pi/2]*(1-Sin[t-Pi/2]),{y[0]== J y' [01==0}},

y(?)
£ (cos(t) + 2sin(t) — €(cos(2t) + cos(t) sin(t))) 2t <

- {
3= (8 cos(t) + 2 (—2 + e7™/?) cos(2t) + 6sin(t) + €' (—2 — 3¢™™/?) sin(2t) +4) True
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14.16 problem Problem 46 part a

Internal problem ID [2373]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 46 part a.

ODE order: 1.

ODE degree: 1.

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

. 2 0<t«1
Yy —y-— =0
-1 1<t
With initial conditions
[y(0) = 1]

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 34

‘dsolve([diff(y(t),t)—y(t)=piecewise(0<=t and t<1,2,t>=1,-1),y(0) = 1],y(t), singsb1=a11)

et t<0
y(t) = 3et — 2 t<1
et —3et141 1<t

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 40

LDSolve [{y' [t]-y[t]==Piecewise [{{2,0<=t<1},{-1,t>=1}}],{y[0]==1}},y[¢t],¢t, IncludeSi) gularSoluti

et t<0
y() = { —2+ 3¢t 0<t<1
1+3(-1+e)et™t  True
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14.17 problem Problem 46 part b

Internal problem ID [2374]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.7. page 704

Problem number: Problem 46 part b.

ODE order: 1.

ODE degree: 1.

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

. 2 0<t«1
Yy —y-— =0
-1 1<t
With initial conditions
[y(0) = 1]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 34

‘dsolve([diff(y(t),t)—y(t)=piecewise(0<=t and t<1,2,t>=1,-1),y(0) = 1],y(t), singsb1=a11)

et t<0
y(t) = 3et — 2 t<1
et —3et141 1<t

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 40

LDSolve [{y' [t]-y[t]==Piecewise [{{2,0<=t<1},{-1,t>=1}}],{y[0]==1}},y[¢t],¢t, IncludeSi) gularSoluti

et t<0
y() = { —2+ 3¢t 0<t<1
1+3(-1+e)et™t  True
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15.1 problem Problem 1

Internal problem ID [2375]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth

edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for

10.8. page 710

Problem number: Problem 1.
ODE order: 1.

ODE degree: 1.

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

Y +y—(6(t-5) =0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-

Ldsolve([diff(y(t),t)+y(t)=Dirac(t-5),y(O) = 3],y(t), singsol=all)

~—

y(t) = (¢’ Heaviside (t — 5) + 3) e™*

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 21

e

kDSolve [{y' [t]+y[t]==DiracDelta[t-5],{y[0]==3}},y[t],t,IncludeSingularSolutions -

>J True]

y(t) = e7*(e°0(t — 5) + 3)
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15.2 problem Problem 2

Internal problem ID [2376]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

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

y—2y—(6(t—2) =0

With initial conditions

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

-

Ldsolve( [diff (y(t),t)-2*y(t)=Dirac(t-2),y(0) = 1],y(t), singsol=all)

~—

y(t) = (Heaviside (t — 2) e™* + 1) e*

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 23

e \

kDSolve [{y' [t]-2xy[t]==DiracDelta[t-2],{y[0]==3}},y[t],t,IncludeSingularSolutions J—> True]

y(t) — 71 (0(t — 2) + 3e*)
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15.3 problem Problem 3

Internal problem ID [2377]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

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

Y +4y —3(6(t—1)) =0

With initial conditions

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

-

Ldsolve([diff(y(t),t)+4*y(t)=3*Dirac(t—1),y(O) = 2],y(t), singsol=all)

~—

y(t) = 3e * Heaviside (t — 1) e* + 2e™#

v Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 22

‘ DSolve [{y' [t]+4*y[t]==3*DiracDeltal[t-1],{y[0]==2}},y[t],t,IncludeSingularSolut ion# -> True]

y(t) = e *(3e*0(t — 1) + 2)
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15.4 problem Problem 4

Internal problem ID [2378]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

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

y —5y—2e~ — (6(t—3)) =0

With initial conditions

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 24

-

Ldsolve([diff(y(t),t)—5*y(t)=2*exp(—t)+Dirac(t—3),y(O) = 0],y(t), singsol=all)

~—

5t —t

y(t) = % + Heaviside (t — 3) "% — e?

v/ Solution by Mathematica

Time used: 0.095 (sec). Leaf size: 34

‘ DSolve [{y' [t]-5*y[t]==2*Exp[-t]+DiracDelta[t-3],{y[0]==0}},y[t],t, IncludeSingularbolutions ->

y(t) — %e‘t (3e%1°9(t — 3) + €% — 1)
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15.5 problem Problem 5

Internal problem ID [2379]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 5.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y—(06(t—1)=0

With initial conditions

[y(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

Ldsolve([diff(y(t),t$2)—3*diff(y(t),t)+2*y(t)=Dirac(t—1),y(O) =1, D(y(0) = O],y(\Jt), singsol=

y(t) = — Heaviside (¢t — 1) &'~ + Heaviside (¢t — 1) e*72 — e* + 2¢’

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 31

-

LDSolve [{y'' [t]1-3*y' [t]+2*y[t]==DiracDeltalt-1],{y[0]==1,y' [0]==0}},y[t],t, Include}SingularSolu

e2

y(t) ﬁet((et_e)a(t_ D —et+2>
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15.6 problem Problem 6

Internal problem ID [2380)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 6.

ODE order: 2.

ODE degree: 1.

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

y' —4y—(6(t-3)) =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 38

Ldsolve([diff(y(t),t$2)—4*y(t)=Dirac(t—3),y(O) = 0, D(y)(0) = 1]1,y(¢), singsol=all\J)

e ?  Heaviside (t — 3) e %%  Heaviside (t — 3) e*~6
v = - - 4

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 26

‘ DSolve[{y'' [t]-4*y[t]==DiracDelta[t-3],{y[0]==0,y' [0]==1}},y[t],t, IncludeSingularFolutions ->

y(t) — %(sinh(%) — 0( — 3) sinh(6 — 2t))
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15.7 problem Problem 7

Internal problem ID [2381]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

Y’ + 2 + 5y — <5(t—g>> =0

With initial conditions

[y(0) = 0,4(0) = 2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

~N

Ldsolve([diff(y(t)’t$2)+2*diff(y(t),t)+5*y(t)=Dirac(t—Pi/2),y(O) = 0, D(y)(0) = Z]J,y(t), sings

sin (2t) (— Heaviside (t — Z) e *t2 + 2e7?
) 920 (CHenisie ¢ |

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 34

e

LDSolve [{y'' [t]1+2*y' [t]+5*y[t]==DiracDelta[t-Pi/2],{y[0]==0,y' [0]==2}},y[t],¢, Inc]jJudeSingularS

y(t) — —e~(e™/20(2t — m) — 2) sin(t) cos(t)
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15.8 problem Problem 8

Internal problem ID [2382]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

y' — 4y + 13y — (6(t— %)) —0

With initial conditions

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 53

Ldsolve([diff(y(t),t$2)—4*diff(y(t),t)+13*y(t)=Dirac(t—Pi/4),y(O) = 3, D(y)(0) = (;J],y(t), sing

y(t) = — v2e*"3 Heaviside (t _6 %) (sin (3t) + cos (3t)) 43 (cos (3t) — 2si1;(3t)> o2t

v Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 61

-

LDSolve [{y'' [t]1-4*y' [t]+13*y[t]==DiracDelta[t-Pi/4],{y[0]==3,y' [0]==0}},y[t],¢t, Inc}ludeSingular

y(t) = ée% (6(3 cos(3t) — 2sin(3t)) — v2e~™/20(4t — 7)(sin(3t) + cos(3t))>
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15.9 problem Problem 9

Internal problem ID [2383]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

v +4y +3y—(6(t—2)) =0

With initial conditions

[¥(0) = 1,4/(0) = —1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 30

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+3*y(t)=Dirac(t—2),y(O) =1, D(y)(0) = —1],3;J(t), singsol

y(t) = et — Heaviside (2t —2)ef¥ 4 Heaviside (t — 2) e?~*

v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 37

‘ DSolve [{y'' [t]+4*y' [t]+3*y[t]==DiracDelta[t-2],{y[0]==1,y' [0]==-1}},y([t],¢t, IncludFSingularSol

y(t) — %eQ_‘% (e —e*)0(t—2)+e
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15.10 problem Problem 10

Internal problem ID [2384]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 10.

ODE order: 2.

ODE degree: 1.

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

y" + 6y + 13y — (5<t—£)> —0

With initial conditions

[y(0) = 5,4/(0) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

Ldsolve([diff(y(t),t$2)+6*diff(y(t),t)+13*y(t)=Dirac(t—Pi/4),Y(O) = 5, D(y)(0) = S}J,y(t), sing

Heaviside (t — ) cos (2t) e’ 3t

y(t) = — g + 5e~%(cos (2t) + 2sin (2t))

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 121

DSolve[{y'' [t]+46*y' [t]+13*y[t]==DiracDeltal[t-Pi/4],{y[0]==1,y' [0]==-1}},y[t],t, IJncludeSingul

N

1 ™ T
y(t) — — e 2VIt-23t— I (2e 7 ((129 + 11\/129) V129 4 129 — 11V 129)

516
— \/129¢237/4 (e 120r _ 64\/@t> o(4t — 7r))
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15.11 problem Problem 11

Internal problem ID [2385]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 11.

ODE order: 2.

ODE degree: 1.

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

y" + 9y — 15sin (2t) — <5<t_ E)) -0

With initial conditions

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

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 29

Ldsolve([diff(y(t),t$2)+9*y(t)=15*sin(2*t)+Dirac(t—Pi/6),y(O) = 0, D(y)(0) = O],y(\Jt), singsol=

cos (3t) Heaviside (t — %)

y(t) = —2sin (3t) + 3sin (2t) — :

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 34

‘ DSolve [{y'' [t]+9*y[t]==15*Sin[2*t]+DiracDelta[t-Pi/6],{y[0]==0,y' [0]==0}},y[t],¢t, F[ncludeSingu

y(t) — —%G(Gt — ) cos(3t) + 3sin(2t) — 2sin(3t)
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15.12 problem Problem 12

Internal problem ID [2386]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 12.

ODE order: 2.

ODE degree: 1.

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

y" + 16y — 4 cos (3t) — (5(t _ _)) _ 0

With initial conditions

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 40

Ldsolve([diff(y(t),t$2)+16*y(t)=4*cos(3*t)+Dirac(t—Pi/3),y(O) = 0, D(y)(0) = O],y(\Jt), singsol=

y(t) = _4cos7(4t) N (V/3 cos (4t) — sin (4815)) Heaviside (¢t — I) N 4009%(315)

v/ Solution by Mathematica

Time used: 0.088 (sec). Leaf size: 50

‘ DSolve[{y'' [t]+16*y[t]==4*Cos[3*t]+DiracDelta[t-Pi/3],{y[0]==0,y' [0]==0}},y[t],t, F[ncludeSingu

y(t) = ée(?ﬂ: —7) <\/§cos(4t) . sin(4t)> + i;(cos(3t) — cos(4t))
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15.13 problem Problem 13

Internal problem ID [2387]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 10, The Laplace Transform and Some Elementary Applications. Exercises for
10.8. page 710

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

y" + 2y’ + by — 4sin (t) — (5<t_ %)) —0

With initial conditions

[y(0) = 0,4(0) = 1]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 69

Ldsolve([diff(y(t):t$2)+2*diff(y(t),t)+5*y(t)=4*sin(t)+Dirac(t—Pi/6),y(O) =0, D(;J) 0) = 11,y(

(cos (t)* v/3 — cos (t) sin () — \/7‘;’> Heaviside (t — %) e~**5
2
(4cos (t)* +3cos (t)sin (t) —2) e 2cos(t) 4sin(t)
+ . 200909 , s

y(t) = —

v/ Solution by Mathematica

Time used: 0.296 (sec). Leaf size: 73

‘ DSolve [{y'' [t]+2*y' [t]+5*y[t]==4*Sin[t]+DiracDelta[t-Pi/6],{y[0]1==0,y' [0]1==1}},y [ﬁ;] ,t,Include

y(t) — %e‘t (—56”/69(615 — ) <\/§ cos(2t) — sin(2t)> + 6sin(2t) + 8 cos(2t)
— 8e’(cos(t) — 2 sin(t))>
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16.1 problem Problem 1

Internal problem ID [2388]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 1.

ODE order: 2.

ODE degree: 1.

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

Yy -y=0

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

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

y(z) = (1 + %:ﬂ + iz‘l) y(0) + (x + éz?’ + 1;—0955) D(y) (0) + O(=?)

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

-

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

~—

28 xt  z?
2z 4T r LT
y(x)—>02<120+ 5 +:c)—|—cl(24+ 5 + )
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16.2 problem Problem 2

Internal problem ID [2389]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_erf]

v+ 2z +4y=0

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

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

y(z) = (1 — 22 + %x“) y(0) + (z -+ %x5) D(y) (0) + O(=?)

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

e

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

5 4 4
y(m)—)cz(%—m?’—kz) —I—cl<%—2x2+1)
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16.3 problem Problem 3

Internal problem ID [2390]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 3.

ODE order: 2.

ODE degree: 1.

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

y' =2z —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: 32

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

mm:(L+ﬁ+%ﬁ)mm+(x+yﬁ+ﬁﬁ)D@ﬂm+O@%

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

-

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

~—

(2) = 4x5+2x3+ N x4+ 241
y@) v e w+g tr)tal 5+
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16.4 problem Problem 4

Internal problem ID [2391]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 4.

ODE order: 2.

ODE degree: 1.

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

y// _ y'a:2 _ Zyx =0

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

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

y(r) = (1 + %3) y(0) + (x + ix‘*) D(y) (0) + O(=?)

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

-

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

zt z3
y(x) — cg(z+x) +cl(§ + 1)
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16.5 problem Problem 5

Internal problem ID [2392]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 5.

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: 24

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

v = (1= )50 + (- 1) D6) 0+ 0"

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

e

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

~—

o) en(- ) v (1-2)
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16.6 problem Problem 6

Internal problem ID [2393]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 6.

ODE order: 2.

ODE degree: 1.

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

V' +yz+3y=0

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

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

y@y:O—gﬁ+gﬁ)mm+(x—§ﬁ+éﬁ)D@Mm+O@%

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

-

LAsymptoticDSolveValue[y"[x]+x*y'[x]+3*y[x]== ,y[x1,{x,0,5}]

~—

(x) = ¢ x_5_2_x3+m +c 5_x4_3_x2+1
y 2\5 7 3 8 " 2
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16.7 problem Problem 7

Internal problem ID [2394]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

y// _ y'a:2 _ 3yx =0

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

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

y(r) = (1 + %3) y(0) + (x + %x‘*) D(y) (0) + O(=?)

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

-

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

zt z3
y(x) — C2(§+$) +cl(7 + 1)
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16.8 problem Problem 8

Internal problem ID [2395]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

v +2y'z* +2yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

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

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

-

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

o) > en(o- ) v (1-2)
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16.9 problem Problem 9

Internal problem ID [2396]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

(22 —3)y" —3y'z—5y =0

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

‘Order:=6;
‘dsolve((x“2-3)*diff(y(x),x$2)-3*x*diff(y(x),x)-5*y(x)=0,y(x),type='series',x=0);

y(z) = (1 - g:& + %z‘l) y(0) + (x — gx?’ + %xf’) D(y) (0) + O(=°)

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

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

~—
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16.10 problem Problem 10

Internal problem ID [2397]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 10.

ODE order: 2.

ODE degree: 1.

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

(®+1)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: 30

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

y(x) = (:c4 -zt 4+ 1) y(0) + (z5 -2+ x) D(y) (0) + O(mﬁ)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 30

AsymptoticDSolveValue [(1+x72) *y' ' [x]+4*x*y' [x]+2*y[x]==0,y[x],{x,0,5}]

N

yz) 2 (s’ —2* +z) + o (z* — 22+ 1)
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16.11 problem Problem 11

Internal problem ID [2398]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—42” + 1) y" — 20y'z — 16y = 0

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

‘Order:=6; ‘
| dsolve((1-4%x"2)*diff (y(x) ,x$2)-20%x*diff (y(x),x)-16%y(x)=0,y(x) ,type='series',x=0);

y(z) = (1 + 822 + 1—§8z4) y(0) + (30z° + 62° + z) D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

~—

LAsymptoticDSolveValue [(1-4%x~2)*y' ' [x]-20*x*y' [x]-16*y[x]==0,y[x],{x,0,5}]

1284

y(z) = 2(302° + 62° + ) + ¢1 ( + 822 + 1)
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16.12 problem Problem 12

Internal problem ID [2399]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(" —1)y" —6y'z+12y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

‘Order:=6;
‘dsolve((x“2-1)*diff(y(x),x$2)-6*x*diff(y(x),x)+12*y(x)=0,y(x),type='series',x=0);

y(z) = (z* + 63° + 1) y(0) + (z* + z) D(y) (0) + O(=°)

v/ Solution by Mathematica

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

AsymptoticDSolveValue [(x~2-1)*y'' [x]-6*x*y' [x]+12*y[x]==0,y[x],{x,0,5}]

N J

y(z) = (2’ + ) + 1 (z* + 627 + 1)
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16.13 problem Problem 13

Internal problem ID [2400]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

yv' +2y +4yr =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

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

_(1_ 25,14 2 5 _o2.23 24, 7 5 6
y(x)—(l 3% T3¢ 15w>y(0)+(x T+ gzt - a4 o D(y) (0) + O(z°)

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

-

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

~—

(z) = 2z° N zt 203 1) + 7z 2zt N 223 2,
z) =2l —+ = — — |l ————+—-—-z°+z
y \"15 "3 3 2\15 " 3 "3
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16.14 problem Problem 14

Internal problem ID [2401]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 14.

ODE order: 2.

ODE degree: 1.

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

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

y(z) = (1 B £x5> y(0) + (x - %m3 — %x‘l + %305) D(y) (0) + O(=*)

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

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

(z) = s ozt 2 t) 4 112° +x4 z3 2 41
T) 2ol - - T)tol et - -2
v 28 T 127 2 "\120 "3 " 6



349

16.15 problem Problem 15

Internal problem ID [2402]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

y//_ezyzo

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

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

1 1 1 1 1 1 1
=(1+= 2, -3 4 5 ~ .3 4 5 D 6
y(z) ( ot ettt o y(0) + R P (y) (0)+O(z°)

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

-

LAsymptoticDSolveValue[y"[x]—Exp[x]*y[x]==0,y[x],{x,0,5}]

~—

2 ozt 28 x5 ozt 23 z?
ot ety
y(x)—>02<30—|-12+6+x)+61(24+12+6+2+ )
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16.16 problem Problem 17

Internal problem ID [2403]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

gy’ —(z -1y —yz=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

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

1 1 5 23
= (c21 + 1+ -2+ —3+ —zt+ —a2° + 6
y(z) = (c2In (z) cl)< =+ 1% T 102% T 3600° O(m))

1, 11, 883 . .
+ (‘H 108% ' 115a” * ame000° TO ) ) e

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 96

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

(x) = c &xs+5_x4+x_3+x_2+1
4 13600 "102 " 18 " 4

883z%  11z* 1123 23x5  b5xt oz 2?
+ ¢ + + + + s+t o+—+1)log(z)+z

216000 = 1152 = 108 3600 192 18 4
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16.17 problem Problem 18

Internal problem ID [2404]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

(1+22%)y" + 7Yz +2y=0

With initial conditions

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

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

‘Order:=6; ‘
Ldsolve([(1+2*x"2)*diff(y(x),x$2)+7*x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 1]J,y(x),type='

21
y(z) =1 — gz?’ + §x5 + O (z°)

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

e

kAsymptoticDSolveValue [{(1+2%x72) %y ' ' [x]+T*x*xy ' [x]+2*y [x]==0,{y [0]==0,y' [0]==1}}, 3;J[X] ,1x,0,5}]

2125 328

vm) = gy e
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16.18 problem Problem 19

Internal problem ID [2405]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

" +yz+4y=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: 0.0 (sec). Leaf size: 14

‘Order:=6; ‘
‘dsolve([4*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(0) =1, D(y(0) = 0],y(x),type%'series',x=

Lo 1 6
y(z) =1 5% T 162 + O (z°)

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

LAsymptoticDSolveValue [{4*y' ' [x]+x*y' [x]+4*y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0, 5J}]




353

16.19 problem Problem 20

Internal problem ID [2406]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 20.

ODE order: 2.

ODE degree: 1.

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

v+ 2y'z® + yx — 2cos (z) =0

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

‘0rder:=6;

~N

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

y(z) = (1 - %3) y(0) + (x - }lx‘*) D(y) (0) + z* — f—2 -7+ O(z?)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 45

LAsymptoticDSolveValue [y' ' [x]+2*xx~2*y' [x]+x*y [x]==2%Cos [x] ,y [x] ,{x,0,5}]
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16.20 problem Problem 21

Internal problem ID [2407]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2. page
739

Problem number: Problem 21.

ODE order: 2.

ODE degree: 1.

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

V' +yz—4y—6e" =0

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

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

(z) = 14227 4 Lot (0)+ Pl Ly D(y) (0) + 32% + 3+3—g”4+x—5+0( %)
= g7 )Y T\T T Tyt ) W T R g T

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 62

-

LAsymptoticDSolveValue [y'' [x]+x*xy' [x]-4*y[x]==6%Exp[x],y[x],{x,0,5}]

-/

o 3zt z®  a? z*
y(m)—)E+T+z3+3x2+02(4—0+3+$) +01(§+2ZE2+1)
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17.1 problem 1

Internal problem ID [2408]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

!/

y”_i_y—_i_yx:o
1—z

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

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

N\

y(z) = (1 - éﬁ + ix‘i + %aﬁ) y(0) + (x S S —a:5> D(y) (0) + O(=?)

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

e

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

~—  /

2 ozt 28 ozt 2
y(x)%cl(@Jrﬂ—EnLl)+CQ<2—————+:E)
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17.2 problem 3

Internal problem ID [2409]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

2N xy’
Y’ + ——5+y=0
Yy (1_3:2)2 Yy

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

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

— g L D S GRS 6
y(z) =z <1+( 4+4>x +< 80+80)z +O(x))
i LSO DT (I g 6
+czx<1+( 1 4)95 +< 20 80>x —|—O(x))

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 70

~—

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

) cor ' ((2+4)z* + (4 + 8i)z® + (8 — 240))

_ (i + i) e (1 + 20)z* + (8 + 4i)a® — (24 — 8i))
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17.3 problem 4

Internal problem ID [2410)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

4y_
—=

(—2+2)°y" + (-2+1z) ey + 0

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

e

A

Order:=6;
‘dsolve((x—2)‘2*diff(y(x),x$2)+(x-2)*exp(x)*diff(y(x),x)+4/x*y(x)=0,y(x),type='sefﬁes',X=O);

~ 1 1., 13, 35 , 1297 . .
y(@) _Cl‘”<1 1° " 20 “E6° " moa® " tasaa0® T O @)
1 13 35

L, 3 4 5 6
+Cz(ln(x)< T T+ et + 0 (2%

1 5) 41 1097 397
+(1+—x——x2——x3—0—x4— x5+0(x6)>)

2 4 144 6912 4320
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v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 87

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

1
y(x) = (%x(l&ﬁ + 24z + 144z — 576) log(z)

+ —1097z* — 196823 — 864022 + 3456 + 6912)

6912
2\ 2304 576 24 4
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17.4 problem 5

Internal problem ID [2411]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

2y’ y
1/

— =0
v +x(x—3) z3 (z +3)

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

X Solution by Maple

(Order:=6; ‘
‘dsolve(diff(y(x),x$2)+2/(x*(x—3))*diff(y(x),x)—l/(x‘3*(x+3))*y(x)=0,y(x),type='s%#ies',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 258

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

N J

__2_ (108799960033904945392%2  64713480610417z7/2  287821451%5/2
y(x) = cre \/5\/5( + +
6059672463464202240+/3  328758271672320v/3  3397386240+/3
19817z%/2  4894564486149401320457x°  116612812982297797z* 2216064745923
73728v/3  1246561192484064460800  378729528966512640 587068342272
46350712 N 587x N 25,/z
42467328 4608  16+/3
( 10879996003390494539z%/2  64713480610417z7/2  287821451z%2 19817z
6059672463464202240+/3  328758271672320+/3 3397386240v/3 737284/

+ 1) 312 che Viva
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17.5 problem 6

Internal problem ID [2412]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

o' +z(l—z)y —Ty=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 478

( N
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*(1—x)*diff(y(x),x)—7*y(x)=0,y(x),type='series',x=0);J

VT \/7 \/7 2 ﬁ(ﬁ_Q) 3 ﬁ(ﬁ_?’) 4
ylo) == cl<1+—1+2f7x+—4+8\/7x 372 06v/7 © 2076 — 76877
VT (VT-3) (VT-4) 6 v VT VT o,
T T 18960v7 — 128160 +O(x)>+c2x <1+1+2\f7x+4+8ﬁx

x

JVINVTH) o WTEDVT L (VT (VTIVT
372 + 96/7 2976 + 768+/7 48960+/7 + 128160
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1066

kAsymptoticDSolveValue [x"2xy' ' [x]+x* (1-x) *y' [x]-7*y[x]==0,y[x],{x,0,5}] J
y(z)
%< VI +V7) 2+V7) (3+V7) (4+V7):
(=6 +VT+VT(1+VT) (=5 +VT+ (1 +V7) (2+ V7)) (4+VT+ (2+V7) (3+V7)) (-3 +
. VI(L+VT) (24 V7) (34 VD)
@6+v7+¢7u+vﬂ)(5+¢7+u+vﬂ(z+¢3)(4+v7+@+wﬁﬂ3+¢ﬂ)@3+
N VT(1+7) (2+V7) 2*
(=6 +VT+VT(1+VT) (-5+VT+ (1+V7) 2+VT) (-4+VT+ (2+V7) 3+ V7))
n VT(1+V7) z?
(=6 +VT+VT(1+V7)) (=5 +VT+ (1+V7) (2+ V7))

VT >cxﬁ
—6+\/_+\/_(1+\/_)
+<_ VI(L=V7) (2= v7) 3-VT) (4 -+
(=6 — VT = VT (1= V7)) (=5 = VT+ (1= V7) (2= V7)) (=4 = VT + (2= V7) (3= V7)) (-
_ VI(L=V7) 2-V7) 3-VT)a*
(=6 = VT = VT (1=VD) (=5 = VT+ (1 =v7) (2= V7)) (4= VT+ (2=v7) (3= 7)) (-3 -
_ VI(L-V7) 2- V7)<
(=6 = V7= VT(1=7)) (=5 =T+ (1=v7) 2= V7)) (4= VT + (2= 7) 3= V7))
) Vi(1—V7) 2?
(=6=VT=VT(1=VT) (-5-VT+(1-VT) (2-VT7))
_ V7z +1)czx_‘ﬁ
—6— VT —VT(1-7)
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17.6 problem 7

Internal problem ID [2413]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

4%y +ye"x —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

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

J

y(z)

5
5. 1. 5.2 11 .3 79 4 16043 1 L3 _ 313
G224 (1 9% — 268% ~ 23863 T so12s® T 313267500x +0(z )) +a (1 a: + 9637 + 3062 8064 ~ 14192647

N

T

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86

~—

p
LAsymptoticDSolveValue[4*x“2*y"[x]+x*Exp[x]*y'[x]—y[x]==0,y[x],{x,O,S}]

)

(@) = o 16043z° N 792*  1la® 52
y "\ 313267500 ' 501228 23868 468

x
9
6970325 313z 1723
02( 709632000 1419264 + 8064 + )

vz
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17.7 problem 8

Internal problem ID [2414]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

dzy”" —y'z+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: 46

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

y(z) =In(z) (—%z + %zz +0 (xﬁ)) ¢ + 1z (1 - %w +0 (x6)>

1 3 1 1 1
+ <1+—x——z2+—z3+ ! z5+0($6)) C2

177167 T384% t18432” T 737280

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 52

-

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

~—

2) te (:c4 + 4823 — 4608z2 + 13824x + 18432 1
1

y(z) = ¢ <m — % 18133 + E(m — 8)xlog(x))
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17.8 problem 9

Internal problem ID [2415]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

z*y” — 4 cos(x)z + bye** =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 71

N

—x*cos(x)*diff(y(x),x)+5*exp(2*x)*y(x)=0,y(x),type='seri%s',x=0);

(@) = et (14 (=10 408N (365 130N o (223 17280
w=a 17~ 17 136 ' 17 1020 765

114911 n 24835t o 4041077 11122674 £ 40 (xG)
78336 78336 8029440 1605888

i
- 10 4
+ cor' (1 + (—— + ﬂ)

p
‘0rder:=6;

365 13\ o (228 1723\ ,
1020 765

(i1
)+

4041077 + 1112267: 2S+0 (:L_G)
8029440 = 1605888

114911  24835:
78336 78336
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v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 94

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

11 '

y(z) — ;N
391680 = 391680
— (80352 — 239044)z* + (23040 + 691207z + (25344 — 16128i)) z'+*

) c1((32064 — 31693:)z* — (30784 + 60608:)z

7 11 - N
+ ( s01680 + 301 680) c2((31693 — 32064i)z* + (60608 + 30784i)z

— (23904 — 80352¢)z” — (69120 + 230407)z + (16128 — 25344i)) z' >
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17.9 problem 10

Internal problem ID [2416]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

4%y +3y'r +yx =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

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

N\

011 1 1
_ if1-2 L2 3 4 5 O 6
y(z) = e ( 5%+ 90° ~3510° T 23ses0”  asoe1aoo” T O )
11 1 1 1
+62(1——:v+—x2— 34 4 a:5+0(a:6)>

37T 2% T 13867 T 831607 ~ 7900200

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

e

LAsymptoticDSolveValue [4*x~2%y' ' [x]+3*x*y ' [x]+x*y[x]==0,y[x],{x,0,5}]

~—

5 4

x x 2 2z
—avz|— - 90 511
y(@) Clﬁ'( 25061400 ' 233680 3510 1 90 5 T )

x5 xt x3 2 oz
+e + + T4

7900200 ' 83160 1386 @ 42 3
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17.10 problem 11

Internal problem ID [2417]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

622" + (1 + 187)y + (1 +12z)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: 47

( N
‘0rder:=6; ‘
Ldsolve(G*x“Q*diff(y(x),x$2)+x*(1+18*x)*diff(y(x),x)+(1+12*x)*y(x)=0,y(x),type='s?kies',x=0);

/. 18 324, 5832 , 104976 , 1889568
. 2 3 4 510 (£
y(@) = erzs ( 57 557 o3 ® T oms05°  easeas L O )

9 9 27 81
1_ 99 935 20 4 3l 4 6
—|—cg\/§( 3x+2x 57 + s~ 0% +0(z ))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 88

LAsymptoticDSolveValue [6%x~2xy' ' [x]+x* (1+18*x)*y' [x]+(1+12%x)*y [x]==0,y [x] ,{X,0,5}J]

812® 27x* 923 922
y(x)—)clﬁ(—w—k 3 —T+T—3ZE+1)
Iy % _18895681‘5 n 104976z* _ 5832x3 n 32412 _ 18z 41
2 623645 21505 935 55 5
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17.11 problem 12

Internal problem ID [2418]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2 +yr—(24+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: 321

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

y(x) =27V |1 - 1 z + L z? — ! 3+ ! z*
—14+2v/2  20-—12v2 228+/2 — 324 8832 — 6240+/2

—4;0 ! x5+0(x6)>
(—14+2v2) (V2-1) (-3+2v2) (vV2—2) (-5 +2V?2)

1 1
T cpzY? <1 + 2 3 4

1
T+ r'+ ——x° + x
14+42v2 204122 228+/2 + 324 8832 + 6240+/2

1
+ z° 4+ O (z° )
244320+/2 + 345600 (=)
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v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 843

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

y(z)

.’L'5

_)<(—1+\/§+\/§(1+\/§))(\/§+(1+\/§) (2+v2) (1 +v2+(2+v2) B3+v2)) (2+v2+ (3

X

T VEHVE(L+ VD) (VE+ (143) (24 V2)) (L VB + (2+V2) (3+ VD) 2+ V2 + (3

I+ VE4+ V2 (14v2) (Va+ (14v2) 24v2)) (1+v2 + (24 v2) 3+ 2))

)+—1+\/§+\/§(1+\/§)

+ 1> clac‘/i

" (—1+v2+v2(1+v2)) (V2+ (1+V2) (2++2)

1175

e e H (el e e e e T

.'134

(F1-VE-VE(1- VD) (-VB+ (1~ V2) (2-VE)) (1- v+ (2~ VE) (3- VD)) (2~ VE+

(-1-v2-v2(1-v2)) (-v2+ (1-V2) (2-v2)) (1 -V2+ (2-V2) 3-V2))

VAV V) (VI 1=V (2-VD) | —1-VE-VE(1-VD

+ 1) 0293_‘/i

+

+
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17.12 problem 13

Internal problem ID [2419]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

2zy" +y —2yz =0

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

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

_ 12 i4 6 12 i4 6
y(x)_cl\/E<1+5x +50% +0 (z ))+c2(1+3x + 57 + O (z°)

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 47

-

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

~—

zt 2 xt g2
— 441 441
y(z) cl\/a_c(90+ z + )+c2(42+ 3 + )
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17.13 problem 14

Internal problem ID [2420]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

322y —x(z+8)y +6y=0

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

( N
‘0rder:=6; ‘
Ldsolve(S*x‘Q*diff(y(x),x$2)—x*(x+8)*diff(y(x),x)+6*y(x)=0,y(x),type='series',x=0%;

2 1 ) ) 11 7
g1t 22 0 s My T s 6
y(x) clw3< 6T 3% T 5% T 99t T 5aan0’ +0 (z ))

3 3 1 21
+62x3<1+—m+—x2+—x3+ !

5 6
10° " 65% Ta08% t 7002 T sooad0® TO )>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 88

LAsymptoticDSolveValue [3xx~2%y' ' [x]-x*(x+8) *y' [x]+6*y[x]==0,y[x],{x,0,5}] J

O (AN R A PR P
y '\ 869440 ' 7904 ' 208 ' 65 ' 10
77 11z*  bz®  Bx? oz 23
+ +o o~ 1)

98320 + 972 81 36 6
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17.14 problem 15

Internal problem ID [2421]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

222" —x(1+2z)y + 24z — 1)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: 41

( N
‘0rder:=6; ‘
Ldsolve(2*x“2*diff(y(x),x$2)—x*(1+2*x)*diff(y(x),x)+2*(4*x—1)*y(x)=0,y(x),type='s?kies',x=0);

x7 (1 — 2z 4+ 222+ 0 (2%) + o1 (1 + 3z + La? — Bg3 4 3554 — T45 4 0 (25))
y(m) = \/5
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 65

e

kAsymptoticDSolveValue [2%x72xy"' ' [x]-x* (1+2%x) *y ' [x]+2*% (4xx-1) *y [x]==0,y[x],{x,0, 5}J]

725 35z% 3523 212
(z) = 4z? 4x+1 2+C2<_E+ E i +3z+1>
) el —— — T

Y 63 7 NG
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17.15 problem 16

Internal problem ID [2422]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

2 +rx(l—2)y —(x+5)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 503

( N
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*(1—x)*diff(y(x),x)—(5+x)*y(x)=0,y(x),type='series',Xfp);

P VE-1  =2+V5 , (=2+V5)(V6-3) 4
y@) =az (1+—1+2\/3x+8\/5—4x 276 — 96v5

(vV5-3) (V5-4) 4 (5+V5)(V5=3) (VB—4) 5
T 08— 768vE 41280+/5 — 93600 = +0( )>
Vo1 \/3+2x2+(\/3+3)(\/5+2)x3
1+2v5  8/5+4 276 + 96v/5

(VB (V543 <5+«5><«5+4><«3+3)m5+0<$6)>

+02x\/5 1+

2208 + 768+/5 41280+/5 + 93600
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 1093

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

y(z)

R (=5 = v5) (4= V5) (=3 -v5) (-2 V5) (1 +
((—4+\/5+\/5(1+\/5))(—3+\/5+(1 V5)

+V5) (24+V5)) (-2+V5+ (2+V5) 3+ V5)) (-1 +
~ (—4—+5) (-3-5) (-2—v5) (1 +/5) 2*
(-44+v5+v5(1++v5)) (-3+v5+ (1+v5) 2+V56)) (—2+v5+ (2+v5) (3+V5)) (-1+
N (-3—-v5) (-2—+v5) (1+v5) z*
(—4+v5+v5(1++5)) (-3+v5+ (1+v5) (2++5)) (-2+V5+ (2+V5) (3+V5))

. (2= v5) (1+v5) 2
(—4+v5+vV5(1+5)) (=3+v5+ (1+5) (2+5))
4 (1+\/5)a: +1>01x\/5
—4+ 5+ /5 (1+V5)
+< (1-+5) (=54 v5) (—4+v5) (=3 +5) (-2
(F4— V5 V5 (1-5) (8- 5+ (1-V5) (2~ V5)) (-2~ V5 + (2— V5) (3— v5)) (-1
_ (1= v5) (-4+V5) (= 3+f)( 2+ v5) !
(-4=V5—-V5(1-V5)) (-3-V5+ (1-V5) (2= V5)) (-2 VB + (2-+5) (3-+5)) (-1 -
(1-+v5) (-3++5) (-2++5) z*
(-4-V5-v5(1-v5)) (-3-v5+(1-V5) (2-V5)) (-2
B (1-+5) (-2 +v/5) 22
(—4-v5-v5(1-v5)) (-3—=v5+ (1—v5) (2—5))
(1 \/S)z -I-l) cox™ VB
—4—+/5-v5(1-5)

+

5+ (2= V5) (3-V5))

+
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17.16 problem 17
Internal problem ID [2423]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

322y +z(7T+3z)y + 6z + 1)y =0

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

( N
‘0rder:=6; ‘
Ldsolve(S*x“Q*diff(y(x),x$2)+x*(7+3*x)*diff(y(x),x)+(1+6*x)*y(x)=0,y(x),type='ser%%s',x=0);

y(z)

a(1—3z+ 2a? — 2La® + BLat — 2825 4+ 0 (2%)) 23 + co(1 — 2 + 32° — g2 + 5;2* — 552° + O (29))

| 0l

x
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 84

e B

LAsymptoticDSolveValue [3%x72xy "' ' [x]+x* (7T+3*x) *y' [x]+(1+6*x) *y [x]==0,y[x],{x,0,5}] J

( Hcl(—%%—%%—m) +c2(—2;§£+8;:;—2;§+%—3w+1)
xr
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17.17 problem 18

Internal problem ID [2424]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

' +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: 69

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

.'13

3

()=cz"( 1+ LS. PO (PR P Y (R SR DO
v =a 55 4040 520 ' 1560 2496 12480
9 i . 1 2
— — 1 -_= - =
+( 603200 361920)35 +0 (o ))+c2w( +(5 5)x ( )
3 T\ 1 i\ 4 9 i .
+ ( 520 1560) v ( 2496 12480) v ( 603200 " 361920) 7°+0 (")
v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 90

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

-/

1 i y
y(z) — (TSO + 2496) cox ™ (iz* + (8 + 160)2® + (168 + 961)z* + (1056 — 288i)z
1

+ (480 — 24007)) — (— + L) az' (z* + (16 + 8i)z® + (96 + 168¢)z”

2496 ' 12480
— (288 — 10561)z — (2400 — 4803))
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17.18 problem 19

Internal problem ID [2425]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

32’y +z(3z*+ 1)y —2yz =0

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

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

2 4 1 22
y(w)=61x§(1+—a:—ix2——33+ 5 4+i5+0(x6))

5 40 660ng 3696x 261800x
1 5 73 827
1 2 -2 Y3 0 'Y 4 wet 5 6
+02( + $—|-2:v 21x 84035 —|-27300z +O(z)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83

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

y 2\27300 ~ 840 21 ' 2
23 (2259w5 31zt 43z3 32 2z )
+c

561800 T 3696 ~ 660 40 ' 5 T 1

',x=0);
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17.19 problem 20

Internal problem ID [2426]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

42y" — dy/2® + (14 23)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

( N
‘0rder:=6; ‘
Ldsolve(4*x“2*diff(y(x),x$2)—4*x‘2*diff(y(x),x)+(1+2*x)*y(x)=0,y(x),type='series'i#=0);

y(z) = ((x—l—iﬁ—i—l—lgx?’-l— %w4+ $x5+0 (xG)) c2+(c2In (@) +c1) (140 (xe))> vz

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 60

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

2 xt 2 22

y(z) —>02<\/ﬂ_c(@+%+1—8+z+x> +\/510g(x)) + v
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17.20 problem 21

Internal problem ID [2427]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.4. page
758

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

2’y +z(—2x+3)y + (1 —22)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘0rder:=6;

Ldsolve(x‘Q*diff(y(x),x$2)+x*(3—2*x)*diff(y(x),x)+(1—2*x)*y(x)=0,y(x),type='serie§r,x=0)

~N

(c2In(z) +c1) (14 O (%)) + (22 4+ 22 + 32° + ga* + £2° + 0 (29))
T

y(z) =

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52

-

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

N

J

T

415 z4 423 2
4+ 4+2 424+ 2x  log(x c
Bt + gz( )>+—1

y(z) — 02(

I
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18 Chapter 11, Series Solutions to Linear Differential
Equations. Exercises for 11.5. page 771

18.1 problem Example 11.5.2 page 763 . . . . . . . . . . . . ...
18.2 problem Example 11.5.4 page 765 . . . . . . . . . . .. ...
18.3 problem Example 11.5.5 page 768 . . . . . . . . . . . ... ..o 384
184 problem (a) . . . . . . ... 3851
185 problem (b) . . . . . . ...
18.6 problem (C) . . . . . . . . .
18.7 problem (d) . . . . . . . ..
18.8 problem (€) . . . . . . . .
189 problem 1 . . . . . . . L 390
18.10problem 2 . . . . . . L
18.11problem 3 . . . . . . .
18.12problem 4 . . . . . . . e
18.13problem 5 . . . . . . L e 394
18.14problem 6 . . . . . . ...
18.15problem 7 . . . . .. L
18.16problem 8 . . . . . . L
18.17problem 11 . . . . . . . . e 398
18.18problem 12 . . . . . . .. 399
18.19problem 13 . . . . . . . L 400
18.20problem 14 . . . . . . . L 40T
18.21problem 15 . . . . . . . . e e e 402
18.22problem 16 . . . . . . . . e 403
18.23problem 17 . . . . . . L 4041
18.24problem 18 . . . . . . . L 405
18.25problem 19 . . . . . . 406
18.26problem 20 . . . . . . . L e e 407
18.27problem 21 . . . . . .. L e 408
18.28problem 22 . . . . .. L 409
18.29problem 23 . . . . . L L 410
18.30problem 24 . . . . ... 411
18.31problem 25 . . . . . . .. e 412
18.32problem 26 . . . . . .. L e 413
18.33problem 27 . . . . .. L 414
18.34problem 28 . . . . . . L 415

18.35problem 29 . . . . . L 416



382

18.1 problem Example 11.5.2 page 763

Internal problem ID [2428]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: Example 11.5.2 page 763.

ODE order: 2.

ODE degree: 1.

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

2y —z(z+3)y +(—z+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: 69

e N
‘0rder:=6; ‘
dsolve(x“2*diff(y(x),x$2)—x*(3+x)*diff(y(x),x)+(4—x)*y(x)=0,y(x),type='series',x=p);

N

y(r) = z* ((02 In (z) + ¢;) (1 30430 + 20° 4+ Jat + T4 +0 (x6)>

3 8 40
29 , 173 , 103 , 1459 . ;
+(( 5)z 1% " 3% " 06" " 5100° +0(2°) ) e

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 118

LAsymptoticDSolveValue [x~2%y' ' [x]-x*(3+x) *y' [x]+(4-x)*y[x]==0,y[x],{x,0,5}] J
7®  5rt  5xd 0
el Tt St 1) 22
y(x)—)cl<40—|— 5 + 3 + 3z° + 3z + >x
.  1459z° 193z 173z°  29z° 5o ) 22
2 2400 96 36 4

5 4 3
+ (%—l—%—i—%—i—&ﬂ—i—&c—l—l) x210g(a:))
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18.2 problem Example 11.5.4 page 765

Internal problem ID [2429]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: Example 11.5.4 page 765.

ODE order: 2.

ODE degree: 1.

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

2’y +z(—2+3)y +y=0

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

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

~N

|
J

(c2ln(z) +c1) (1 —z+O(2%)) + (3z — a° — 352° — 5552* — 35552° + O (29)) 2
T

y(z) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 66

-

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

|

T x x z?
y(z) — cz(‘m ~ 258 —w% —TH3 ( —wilog(w)> N Cl(lx— z)
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18.3 problem Example 11.5.5 page 768

Internal problem ID [2430]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: Example 11.5.5 page 768.

ODE order: 2.

ODE degree: 1.

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

o2 +yr—(x+4)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 61

~N

‘0rder:=6; ‘
Ldsolve(x“Q*diff(y(x),x$2)+x*diff(y(x),x)—(4+x)*y(x)=0,y(x),type='series',x=0); J

y(z)
_art (1457 + 557" + 5502° + q533%" + mrae® + 0 (2°9) +e2(In(z) (2 + 32° + 0 (a°)) + (144 +

22
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 77

e

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

~—

(@) = ¢ z! —162° + 482 — 1922 + 576 L:ﬁ log(z)
Y ! 57622 144" %8

z8 » ot
+C2(40320+%+@+3+x>
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18.4 problem (a)

Internal problem ID [2431]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: (a).

ODE order: 2.

ODE degree: 1.

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

2y — (—z*+z)y+ (£ +1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 63

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

- 1, 5, 19 , 167 . ]
y(x)-x((czln(z)—i-cl) (1 T4 5" = g+ Tt — o + O (z°)

3, 41 , 8 , 281 , 6
+<w i 108 "1 Tamne® TOW)) e

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 114

~—

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

) 5 e _ 1672 N 192% _5_x3+a:_2_x+1 cola 22812° 89z +41x3 _3_ac2+x
y ! 3600 ' 144 18 ' 2 2 27000 432 ' 108 4

1672° 19z* 5z®  a?
+z + —— 4+ ——z+1)log(x)

3600 @ 144 18 ' 2
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18.5 problem (b)

Internal problem ID [2432]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: (b).

ODE order: 2.

ODE degree: 1.

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

19
T (—1 + 2\/3) zy + (Z - 31‘2) y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 325

‘Order:=6;

N\

y(z) = ((1 + gx2 + gx4 +0 (zﬁ)) c1

+ e (ln (z) (1 + %CE2 + 4%9104 +0 (zﬁ)) + (—ixz — 1304 +0 (a:6)>)) g 2tVs

v Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 94

e

y(x) = o @x;*ﬁ’ + gmgwg - mﬁ—%) +0 (%mzwﬁ + %xgwg 4 xé%)

dsolve(x‘2*diff(y(x),x$2)—(2*sqrt(5)-1)*x*diff(y(x),x)+(19/4—3*x‘2)*y(x)=0,y(x),t&pe='series'

LAsymptoticDSolveValue [x~2xy' ' [x]-(2%Sqrt[6]-1)*x*y' [x]+(19/4-3*x"2)*y[x]==0,y [x] ,J{x, 0,5}]
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18.6 problem (c)

Internal problem ID [2433]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: (c).

ODE order: 2.

ODE degree: 1.

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

*y" + (—22° 4+ 9z) y' + (10z* + 52° +25) y =0

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

‘Order:=7; ‘
‘dsolve(x“2*diff(y(x),x$2)+(9*x-2*x“5)*diff(y(x),x)+(25+5*x“2+10*x“4)*y(x)=0,y(x),kype='series

. 1 3 179 483i 433 3943
_ —4-3i - 2 ot EEY 4 Y 6 7
y(o) =z (H( 8 8)‘” +( 832 832)36 +< 3744+29952)z +0 (e ))
. 1 3 179 483 433 3043i
s R L W S G D S L 6
T o ( A8 8" T\ Te2 e )" T\ T3ras " 20052)

10 (ﬂ))

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 70

N
LAsymptoticDSolveValue [x~2xy' ' [x]+(9*x-2%x"5) *y ' [x]+(25+5*xx~2+10%x"4) *y [x]==0,y [x]J, {x,0,63}]

1 ' -
y(z) = (@ + 8%) c1z ™43 (86 + 53i)z* + (56 + 324)2? + (32 — 1604))

5 i —4-33 N 4 N )
(832 + 832) G2 ((53 + 867)z* + (32 + 56i)z” — (160 — 321))
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18.7 problem (d)

Internal problem ID [2434]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: (d).

ODE order: 2.

ODE degree: 1.

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

1 1
7y +(4x+2m 3x)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: 63

‘0rder:=6; ‘
dsolve(x‘2*diff(y(x),x$2)+(4*x+1/2*x‘2—1/3*x‘3)*diff(y(x),x)—7/4*y(x)=0,y(x),type%'series',x=

N\ J

y(z)
4 1 49 .2 533 3, 277 4 _ 203759 5 6 8401,.4 _ 8491 5 6
_ar (1— 3% + 585%” — sai0m? T wi53® — mssrsan® T O (2%)) + e ((Teg 2! — figge2° + 0 (%)) In
7
T2

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 93

AsymptoticDSolveValue [x"2*y'' [x]+(4*x+1/2*x"2-1/3*x"3) *y' [x]-7/4*y[x]==0,y[x],{x,0,5}]

N

y(z)
27722 533x7/2 49152 g3/2
—)Cg(

401520 241920 T 2880 20

P vE) te 650672 — 1240962° + 2096642 — 258048z + 442368  8491,/z log(z)
! 44236827/2 110592
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18.8 problem (e)

Internal problem ID [2435]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: (e).

ODE order: 2.

ODE degree: 1.

4

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

x2y// 4 yle + YT = 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 58

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

y(z) = c1z (1 —z+ %xz — éx3 + iw‘l — EloavS +0 (x6)>
+ ¢ (ln () (—:c + % — L + L +0 (x6)>
2 6 24
) 13

1
1_ s o 4, 10 5 6
+< x+4:c 267 +288x + O (z°)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 80

-

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

~—

1 1
y(z) = (gm(x3 — 32% + 62 — 6) log(z) + 36 (—11z* + 272% — 362° + 36))

» ozt
+02(ﬂ—g+5—l’ +£U)
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18.9 problem 1

Internal problem ID [2436]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

2’y +x(z—3)y + (—z+4)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 69

( N
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*(x—3)*diff(y(x),x)+(4—x)*y(x)=0,y(x),type='series',Xfp);

1 1 1 1
_ 2 1 1 2 3 4 5 6
y(z) ==z ((cz n(:c)—i—cl)( x+2x 6% —|—2 T +0(z ))

By 3 19T
+(x 1° +36x 553" +7200x +0(2°) ) e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 120

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

(2) = ¢ _a:_5+x_4_x_3+x_2_x+1 I 137x5_25x4+11x3_3_m2+m 42
y \"120 7247 6 " 2 2\\ 7200 ~ 288 " 36 ~ 4
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18.10 problem 2

Internal problem ID [2437]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

4z + 22> +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: 67

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

13 5 35 21
= ] gy 22 ° .3 a_ 5 6
y(@) ((‘32 n(@)+e) ( e " es® Tom®  zmeso” O
1 1, 19 , 25 . .
+(6ﬁ*&% ~ 3a768” t 303167 TO) ) ) Ve

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 129

p
LAsymptoticDSolveValue [4xx~2xy' ' [x]+2*x"2xy' [x]+y[x]==0,y[x],{x,0,5}]

x° 35z  5x3 3z
T T
(x)'_>clvf_< 327680'+ 19152 768 64 4 it >

2 14 3 2
+c2<\/5< 55 _ 19z +x__x_>

393216 32768 256 64
25 35z 5e® 3
+J( + =7 —ﬁ~b£-§+:y%@0

327680 49152 768 64 4

~—
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18.11 problem 3

Internal problem ID [2438]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

z*y" + 9/ cos(z)z — 2e“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: 389

( N
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*cos(x)*diff(y(x),x)—2*exp(x)*y(x)=0,y(x),type='serie%r,x=0);

3 1 —5v2+14 , —122+75v2 , —1626v/2+2375 ,
y(z) =z 1-2 z+ x x x
—142v2 40— 242 6844/2 — 972 52992 — 37440+/2
1 —75763 + 52810+/2
N 5763 + 52810v/2 240 (s9)
7200 (—-1+2v2) (V2 -1) (-3+2v2) (-2+v2) (-5 +2v2)
1 2+ 14 122 2 1626+/2 + 2
142V2 40+ 242 684+/2 + 972 52992 + 37440+/2
1 75763 + 528104/2
+ + \/_ 22+0 (mG)
7200 (1+2v2) (1+v2) (3+2v2) 2+ v2) (5+2V?2)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 2210

AsymptoticDSolveValue [x~2*y'"' [x]+x*Cos [x]*y' [x]-2*Exp [x]*y[x]==0,y[x],{x,0,5}]

N J

Too large to display
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18.12 problem 4

Internal problem ID [2439]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

22y +yr? - (24+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: 47

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

~N

|
J

4 20 120 840 6720
N c2(12 — 12z 4 62® — 22° + Ja* — 52° + O (29))
T

1 1 1 1 1
y(z) = 12 (1 —z+ - —’+ ' — 2"+ 0 (9”6))

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 66

-

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

~—

O (A S S D (R A S A
y 2476 272 2\840 120 " 20 4
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18.13 problem 5

Internal problem ID [2440)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

3
z2y" + 2y'z? + <x - 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: 45

‘0rder:=6; ‘
dsolve (x~2+diff (y(x) ,x$2) +2+x"2+diff (y (x) ,x)+(x-8/4)*y (x)=0,y (x) , type="'series',x=0) ;

N\

y(@)
_ar?(1—gz4a® — Fa® + 20' — 520° + 0 (2%)) + co(—2 + 42% — Do 4 4o — 22° + O (29))

15 9 105
NZ

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 77

-

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

|

8252 1
y(x) = a <—2x7/2 + —3 - 2532 4 ﬁ) + 62<

2w11/2 8.’13'9/2 . 4.’1,'5/2
_ /2 3/2
9 15 +x +z )
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18.14 problem 6

Internal problem ID [2441]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

o2 +yr+ 2z -1y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 63

( N
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*diff(y(x),x)+(2*x—1)*y(x)=0,y(x),type='series',x=0);J

y(z)

_ar®(1- 2o+ 2% — 52t + gprt — 5527 + 0 (29)) + o (In (2) (42 — 32° + 20 — Sa® 4+ O (25)) + |

T

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 83

e

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

~—

12* — 8823 + 3622 + 72 1
y(x)—>c1(3 z* — 88z +3zix +7 x+36—§x(x2—4x+6) log(ac))
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18.15 problem 7

Internal problem ID [2442]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

w2y + 23y — 24+ 2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

~N

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

y(z)
B clx3(1 + ix — T2 373 4 467 pd 882130135 +0 (xG)) +cy (ln (z) (—$3 — }lw‘i + 4—70155 +0 (xG)) + (I

40 720 + 20160

T

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 82

e

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

~—

91z* + 160x3 — 14422 — 288z + 576 1
y(x) = ( 6 - 4—8x2(z +4) log(:v))

(467x6 375 Tzt 28 )
Co

Yt dl 2
20160 720 40 T2 T?
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18.16 problem 8

Internal problem ID [2443]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

?(z?+1)y" + Tye’z + 9(1 + tan (z))y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 75

‘0rder:=7; ‘
‘dsolve(x“2*(x‘2+1)*diff(y(x),x$2)+7*x*exp(x)*diff(y(x),x)+9*(1+tan(x))*y(x)=0,y(xP,type=‘seri

y(z)
B (c2In(z) + c1) (1 + 12z + %ﬁ — %m?’ + %x“ — %935 + ;géiggg:cﬁ +0 (m7)) + ((—31) x — %CE2 + %xi

73
v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 143

LAsymptoticDSolveValue [x~2% (x~2+1) *y' ' [x]+7*x*Exp [x]*y' [x]+9* (1+Tan[x])*y[x]==0,y I}(] ,{x,0,63}]

244 6 2625 4 3 11722
01( 36372° _ 26205 | 5050% _ 672% | ’;x +12x+1>

( ) 2304000 125 256 36
ylxr) —
3
379776558128 50575875 44803z* 37z3 14722
+ e 622080000 + 480000 4608 + 8 2 3lz

3

2443637z% _ 2622 505z% _ 673 11722
< 2304000 125 T 256 36 T 8 +12x+1> log(z)

x3
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18.17 problem 11

Internal problem ID [2444]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

?’(z+ 1)y +y2* —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: 39

( N
‘0rder:=6; ‘
Ldsolve(x“Q*(1+x)*diff(y(x),x$2)+x“2*diff(y(x),x)—2*y(x)=0,y(x),type='series',x=0%;

4
y(z) = c12° (1 —z+ I 4 4240 - 9 +0

10 5 7 14 z

(x6)> N c2(12 + 6z + O (%))

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 47

LAsymptoticDSolveValue [x~2% (1+x) *y' ' [x]+x"2*y' [x]-2*y[x]==0,y[x],{x,0,5}] J
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18.18 problem 12

Internal problem ID [2445]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

oy +3yz+ (1 —x)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

‘0rder:=6;
Ldsolve(x‘Q*diff(y(x),x$2)+3*x*diff(y(x),x)+(1—x)*y(x)=0,y(x),type='series',x=0);

~N

J

y(z)

(coIn () + ¢1) (1 +x+ ;11:1:2 + %wg’ + %x‘l + —14}100355 +0 (zﬁ)) + ((—2) T — %xz — %ﬁ — ot — =

4

T

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

e

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

~—

:1?5 %4 $3 $2
)_>Cl<m+%+%+z+$+l>

y(z
( x
1370 _ 252t _ 11a® _ 322 ozt 2t 2y 1) log(a)
4 — 132000 — 3456 — 108 — 4 — 2T 14400 © 576 © 36 © 4
C2

T T
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18.19 problem 13

Internal problem ID [2446]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

2y —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

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

_ 1 1 2 1 3 4 1 5 6
y(x)_clx(1+2x+12x +112% * 5850 T+ g6a00° + O (z°)

1, 1, 1 4 1 5 6
+cz(ln(a:) (£C+2.'13 + 152+ 7%+ 5g50° + O (z°)

3 7 35 101
1-°2_ "3 2 a4 IO 5 6
—I—( 435 3656 17283: 86400:6 —I—O(a:)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 85

-

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

—47z* — 4802% — 2160z> — 1728x + 1728)

1 3 2
y(x) = <mr(x +12x +72$+144) log(z)+ 1728

x® I 2
+62(—2880 +m+ﬁ+§+x)

-/
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18.20 problem 14

Internal problem ID [2447]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2y +z(z®+6)y +6y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

‘Order:=6;

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

(14322 +0(2%) z + o (14 2% + §2* + O (29))
3

y(z) =

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 33

e

LAsymptoticDSolveValue [x~2*y' ' [x]+x*(6+x~2) *y' [x]+6*y[x]==0,y[x],{x,0,5}]

.
b
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18.21 problem 15

Internal problem ID [2448]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

gy +a(l—z)y —y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

~N

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

3 12 60 360 2520

c2(—2—2z —2® — 32° — 5ot — 2° + 0 (2))

T

11 1 1 1
y(z) = c1z (1 +oz+ -+ P+ '+ —1°+0 (xﬁ))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 64

-

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

~—

@Woa(E+l il (B it T T
x al—=+—-+-+- olcet+t=+—=+—-++2
y N\2a7 6 "27 % 2\360 T60 " 12 3
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18.22 problem 16

Internal problem ID [2449]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

42%y" + (1 —4z)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: 69

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

1 1 1 1
= 1 1 T2 3 = 4 e > 6
y(z) ((02 n(x)-l—cl)( R vyt +0(z ))

3, 11 25 137
-9 Y2 3 4 5 6
* (( )73 ~ 108 ~3a56” ~ msz2000° O )) C2> Ve

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 124

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

x? 2 2P
A 1
ylz) = cl‘/"’?(14400 Tiet T Tt >
13725  25z* 1123 3a?
- e A A
T (‘/"E( 432000 3456 108 4 ‘”)

5 $4 £B3 2

X T
+\/5(14400+%+%+Z+x+l)log(x))
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18.23 problem 17

Internal problem ID [2450]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

zy' +y —2y=0

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

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

y(z) = (c2In () + ¢1) (1 +2z 4+ 2% + gx3 + ix‘l + ﬁx‘r’ +0 (x6)>

9 36
22 25 137
Ay g _3g2_ 2220 e 1T s 6
+(( Yz — 3z 577 ~916% ~ 13500% +0(2°) | e

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 101

-

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

2 ozt 2

3
R A
y(m)—>c1<450+36+ 9 +z +2m+1>

1372°  25z%  222° ° ozt 2
+Cz( a®  25x* x_3x2+<””_+x—+i+x2+2w+1>log(w)—‘lx)

13500 216 27 450 ' 36 ' 9
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18.24 problem 18

Internal problem ID [2451]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

22 +yr—(x+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: 63

~N

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

y(x)
_ar®(14 32+ 5;2% + 3557° + gt + smie?° + 0 (29)) + c2(In (z) (22 + 32° + 332 + 5552 + O (2°)

T

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 83

e

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

~—

31z* + 17623 + 1442% — 576z + 576 1
yz) = a ( . - 4—8x(z2 + 8z + 24) log(:v))

z? zt 2 2
+02(@+%+ﬂ+3”)
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18.25 problem 19

Internal problem ID [2452]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

2’y —z(z+3)y +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

‘0rder:=6;
Ldsolve(x‘Q*diff(y(x),x$2)—x*(x+3)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);

~N

|
J

3 2 ) 1
2( (o1 14 9p4+ 9.2 2.3 4 5 6
y(z) == ((cz n(x)+c1)( +20 4 o0t + e’ + at oo +0(z )>

13, 31, 173, 187 . ;
—|—<( 3)z 77 "85 T 258% T 1200° +0(2°) ) e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 122

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

(x)—c x_5+5_x4+2_x3+3_x2+2w+1 r’+c _187x5_173334_31m3 133:2—31: r?
y L 2 1200 288 18 4

20 24 3 2
5 5zt 223 3a? 2
+ <%+E+?+T+2x+l)x 10g(x))
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18.26 problem 20

Internal problem ID [2453]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

xzy// _ y/zz _ 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: 45

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

1 3 1 1 1
2 2 3 4 5 6
= 1+ -2+ + + + +0
y(@) = ez < 220" T30" T168" T 1120" (= ))
02(12 + 6z — 23 — %:z:‘1 — —230155 +0 (xa))

T

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 63

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

(2) = z3 x2+1+1 N x6+m5+3x4+x3+2
x al—-———-—=+—-+= ol——m+—=+—+-+2
y W24 127272 2\168 T30 T 20 " 2
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18.27 problem 21

Internal problem ID [2454]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

Xy —y'2® — (32 +2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

( N
‘0rder:=6; ‘
Ldsolve(x“Q*diff(y(x),x$2)—x“2*diff(y(x),x)—(3*x+2)*y(x)=0,y(x),type='series',x=0%;

y(z)
_ar®(14 3z + 327 + J2® + Sat + 2525 4+ 0 (2°)) + co(In () (242 + 302 + 182° + O (29)) + (12 -1

T

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 84

e

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

~—

3zt — 623 — 622 +4x — 4 . 28 Tz 3x* 518
\12" 24 " 4 4

L,
y(z) = a (éx (5x + 4) log(z) — 1z —+——+—F—+—
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18.28 problem 22

Internal problem ID [2455]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

o’y +x(5—z)y +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

~N

‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*(5—x)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);J

y(z)
(c2ln(z) + 1) (1 — 2z + 32% + O (2%)) + (5z — §22 + 2% + 522 + 55552° + O (29)) o
72

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80

e

kAsymptoticDSolveValue [x~2xy' ' [x]+x* (6-x)*y' [x]+4*y[x]==0,y[x],{x,0,5}]

~—

2
r _2 1)1 z° z* z3 9z2
<2 T+ Og(m)+m+@+l—8—7+5x

T2 T2
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18.29 problem 23

Internal problem ID [2456]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

dx*y" +4z(1—z)y' + (22— 9)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: 47

( Y
‘0rder:=6; ‘

Ldsolve (4xx~2*diff (y(x) ,x$2) +4*x* (1-x) *diff (y(x) ,x)+(2*x-9) *y(x)=0,y(x) ,type="' seriJes ',x=0);

y(z)

_ar® (14 1o+ 527 + 557° + 50" + Gap2” + 0 (2°)) + c2(12 + 122 + 622 + 22° 4 Ja* + 52° + O (2

Njw

X

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 90

LAsymptoticDSolveValue [4xx~2%y ' ' [x]+4*x*x (1-x) *y' [x]+(2*x-9) *xy [x]==0,y[x] ,{x,0,5}] J

52 3/2 1 N 1 e p11/2 292 L7/2 x5/2+z3/2
840 120 20 4

_) [ A— JE—
y(@) 01(24+6+x3/2+2+\/5 T
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18.30 problem 24

Internal problem ID [2457]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

2’y +22(2+2)y +2(z+ 1)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

~N

‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+2*x*(2+x)*diff(y(x),x)+2*(1+x)*y(x)=0,y(x),type='serie%r,x=0);

y(z)
_a(1+0@@%)z+ 22+ 0(2%)In(x) e + (1 — 22 — 222 + 22% — 22" + £2° + 0 (29))

2
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 48

e B

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

y(z) = a

912 z

(2log(x) 22" — 62° +182% + 362 — 9> Lo
T
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18.31 problem 25

Internal problem ID [2458]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

2y —z(l-z)y +(1—2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

( N
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)—x*(1—x)*diff(y(x),x)+(1—x)*y(x)=0,y(x),type='series',Xfp);

y(z) ==z ((02 In(z)+a) (140 (z°) + (—w + %le - %8303 + 9—161:4 - mlox‘r’ +0 (x6)> cz)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50

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

5 .’L'4 $3 2

y(z) > ez z A + zlog(z) | + 1z
600 96 18 4
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18.32 problem 26

Internal problem ID [2459]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

42%y" + 4x(1+23)y + (4o — 1)y =0

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

~N

‘0rder:=6; ‘
Ldsolve(4*x“2*diff(y(x),x$2)+4*x*(1+2*x)*diff(y(x),x)+(4*x—1)*y(x)=0,y(x),type='s?kies',x=0);

y(x)
Car(l—o+ 322 — 2%+ ot — Za® + 0(2%)) + (1 — 20 + 20 — §2° + J2* — £2° + O (29))

B &

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 88

‘ AsymptoticDSolveValue [4*x~2x%y'' [x]+4*x* (1+2xx)*y' [x]+(4*x-1)*y[x]==0,y[x],{x,0, 5}D

) 7/2 4 5/2 1
y(x)—}cl( x3 — x3 +29¢3/2—2\/5—|—%

929/2  27/2 945/ ,
_ _ 3/2
) +02( 0 st \/E)
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18.33 problem 27

Internal problem ID [2460)]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

42°y" — (4z +3)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

‘0rder:=6; ‘
Ldsolve(4*x‘2*diff(y(x),x$2)—(3+4*x)*y(x)=0,y(x),type='series',x=0); J
y(z)

_ar®(14 32+ 5;2% + 3557° + gt + smie?° + 0 (29)) + c2(In (z) (22 + 32° + 332 + 5552 + O (2°)

B &

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 101

‘ AsymptoticDSolveValue [4*x~2xy' ' [x]-(3+4#*x)*y[x]==0,y[x],{x,0,5}]

P12 292 7/2 5/2

X
ylz) = 02(8640 T30 T 24 T3

31z* 4 17623 + 14422 — 5762 + 576 1
n :133/2) n 01< T L 576\/3; x — Em*m (z* + 8z + 24) log(x))
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18.34 problem 28

Internal problem ID [2461]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

wy”—y’x—l—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

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

y(z) = (—z+ 0 (2°)) In(z) e+ a1 (1+ O (%)) =

1 1 1 1
1 Y N SRS SR 6
-I-( +z 2x 12x 72:v 480z -I—O(z) C2

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 41

e hY

AsymptoticDSolveValue [xxy'' [x]-x*y' [x]+y[x]==0,y[x],{x,0,5}]

N\ J

1
y(z) = ¢ (i (—z* — 62° — 362° + 144z + 72) — xlog(m)) + cox
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18.35 problem 29

Internal problem ID [2462]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.5. page
771

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

2y +z(z+4)y +(2+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

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

y(z)
(z+0(%)n(z)cr+c1(1+0(2%))z+ (1 -z — 32+ 52° — Sz + 52°+ 0 (%)) &
72

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 45

e

kAsymptoticDSolveValue [x~2%y' ' [x]+x* (4+x) *y' [x]+(2+x)*y[x]==0,y[x],{x,0,5}]

~—

x

I 4 63 2 4 1442 — 72
y(@) = & og(z) _ 2" —6z° + 3627 4 144z 7 + Ca
T 72z2
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19 Chapter 11, Series Solutions to Linear Differential

Equations. Exercises for 11.6. page 783

19.1 problem 2 . . . . . . L 418
19.2 problem 3 . . . . .. L 419
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19.1 problem 2

Internal problem ID [2463]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.6. page
783

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

9
o2y + 'z + <x2 - Z) y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

‘0rder:=6;

N\

dsolve(x~2*diff (y(x),x$2)+x*diff (y(x),x)+(x72-9/4) *y(x)=0,y(x) ,type="'series',x=0);

J

y(z) = az® (1 — &2+ 352* + 0 (2°)) + c2(12 + 62% — 22* + O (25))

N

T

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

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

-/

ey 1 Jz g2 g7
/2
_) _ —_— —_— _—
y(x) cl( 3 +x3/2+ 5 )+c2(280 10 + )

H
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19.2 problem 3

Internal problem ID [2464]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.6. page
783

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y —y +yr=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

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

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

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

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

-

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

1 1 %zt
y(z) = a (E (z* — 8) z*log(z) + 6—4(—5304 + 162° + 64)) +co (@ ) + x2>
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20 Chapter 11, Series Solutions to Linear Differential
Equations. Additional problems. Section 11.7.
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20.1 problem 1

Internal problem ID [2465]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 1.

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: 0.0 (sec). Leaf size: 24

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

v = (1= )50 + (- 1) D6) 0+ 0"

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

e

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

o) en(- ) v (1-2)

~—
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20.2 problem 2

Internal problem ID [2466]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y//_xzy:()

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

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

N\ J

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

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

e

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

~—

z® zt
y(x) —>02<%—|—w) +cl(ﬁ + 1)
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20.3 problem 3

Internal problem ID [2467]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

(1-2%)y" —6yz—4y=0

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

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

y(z) = (3z* + 22 + 1) y(0) + <x + gx3 + ng) D(y) (0) + O(z°)

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

LAsymptoticDSolveValue [(1-x"2) *y' ' [x]-6*x*y' [x]-4*y[x]==0,y[x],{x,0,5}]

~—

Tx® 5z
y(z) %62(%+%+x> + c1(3z* + 22 + 1)
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20.4 problem 4

Internal problem ID [2468]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

zy"+y +2y=0

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

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

2 1 1
y(z) = (c2In (z) + 1) (1 2z +x 9% + 6% =0% +0(z ))

22 25 137
Az — 322 3 4 5 6
+ < T — 3z —|——27x —216.’13 +—13500z +O(w) Ca

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 101

[AsymptoticDSolveValue [xxy' ' [x]+y' [x]+2*y[x]==0,y[x],{x,0,5}] J
» ot 2,
T B
y(x)_’cl< 50 T3 9 T T )

1372° 25z* 2243 ) ozt 223
- - ATy i PR 4
+Cz(13500 2916 + o 3z +< 450+36 9 +z°—2z+ > og(z) + :v)
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20.5 problem 5

Internal problem ID [2469]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.

Section 11.7. page 788
Problem number: 5.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy" + 2y +yx =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

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

1

y(;p) =cC (1 — _$2 + ile + 9) (:L_ﬁ)) + 02(]. — %x2 + ix‘l + O (136))

T

6 120

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 42

e

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

~—

O A S B (S
y 224 272 2\120 " 6
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20.6 problem 6

Internal problem ID [2470]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2zy" +5(1 —2z)y — 5y =0

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

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

)
J

y(@) = o1+ + B2 4 12843 4 62554 4 62545 4 O (28)) 22 + ¢1(1 + 10z + O (%))
- 3
xr2

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51

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

c2(10z + 1) . (625x5 625z* 125x3 1522
——5 — ta

— 1
y(@) 372 1144 T 72 Tioe T TR )
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20.7 problem 7

Internal problem ID [2471]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

vy’ +y' +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: 41

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

1 1 1 3
Vo) = (ealn(@) +e) (1= 32+ ot +0(@) ) + (3o - ot +0(0Y) )

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60

e

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

(z) = c CANL AP VP (I () P (z)
y (624~ 2 2\ 7128 71 " \61 7 1 &
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20.8 problem 8

Internal problem ID [2472]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.

Section 11.7. page 788

Problem number: 8.
ODE order: 2.
ODE degree: 1.

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

(42 +1)y" -8y =0

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

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

y(z) = (42° + 1) y(0) + (x + gz?’ - %:ﬁ) D(y) (0) + O(=?)

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

LAsymptoticDSolveValue [(1+4*x~2) *y' ' [x]-8*y[x]==0,y[x],{x,0,5}]

1625 423
y(z) > c1(42® + 1) + ¢ (—1—5 gt x)

~—
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20.9 problem 9

Internal problem ID [2473]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + <x2 - Z) y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

‘0rder:=6; ‘
dsolve(x~2*diff (y(x),x$2)+x*diff (y(x),x)+(x72-1/4) *y(x)=0,y(x) ,type="'series',x=0);

H

N\ J

y(z) = a(1—g2® + ga* +0(2%) 4 c2(1 — 322 + 52* 4+ O (29))
= NG
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58

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

N\ J

272 g2 q 292 g5/2 /i
_> e — [ U —
y(x) = ( o1 2 + \/5> +c ( 120 6 + m)
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20.10 problem 10

Internal problem ID [2474]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

dzy” + 3y +3y =0

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

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

/031 1 3 3
e (1-2p4 —g2 ~ 34 5 4 5 6
y(@) Cl“( 52+t 0% " 130° T ssw” 300400 T O )
3 3 3 9
1— 9 92 3 4 5 6
+C2( 7+ 1% " 154% * 3080 ~ 292600° + O (@)
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 83

-

LAsymptoticDSolveValue [4xx*y' ' [x]+3*y' [x]+3*y[x]==0,y[x],{x,0,5}] J

3z 3z* 2 22 3z
—cave| — - ———+41
y(@) Clﬁ( 300400 18840 130 110 5 T )

9x5 3zt 3z 322
+ef - b — T — 4]

292600 3080 154 14
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20.11 problem 11

Internal problem ID [2475]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

Yz (z+1)y
2 2

xzy// + =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

A\

:=6;
‘ dsolve (x~2*diff (y(x),x$2)+3/2*x*diff (y(x),x)-1/2*(1+x)*y(x)=0,y(x) ,type="'series' ,F{=O) ;

y(z)

3 1, , 1,2, 1 .3 1 .4 e 1l,2 1,3 1 .4
c2x2(1+5x+70x * 1890%" T 531607 +5405400x +0(z ))+c1(1 L= 3T — g% — 36T

1
12600

x

5

X

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86

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

x° xt 3 x? +c2<_12600_%_ﬁ_?_z+1>
5405400 83160 1890 70 5

()—>c1\/_( 441
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20.12 problem 12

Internal problem ID [2476]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2y —z2—2)y + (2 +2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

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

1 1 7 31
= 1— 2 3 _ 4 5 6
y(x) x(cw( z + 3% ~36% ~ 70 + 10800° + 0 (2%

37 136 ' 720
19, 5 , 1

-l-cz(ln(w) (—x+x2 - 1:173—|- iav‘l—i-iav5—|—0 (z
L, 5 6
—l—(l Tt + pr = ot — +0(z ))))

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 85

~—

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

1
y(z) = 1 (—x2 (z° — 122 + 362 — 36) log(z) — —-z (652" — 3722% + 648z° — 432))

432
+c —7—3106—31;—5+x—4—x3+x2
>\ 720 36 ' 3
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20.13 problem 13

Internal problem ID [2477]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.
Section 11.7. page 788

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

vy —3y'z+4(x+1)y=0

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

~N

‘0rder:=6; ‘
Ldsolve(x“Q*diff(y(x),x$2)—3*x*diff(y(x),x)+4*(x+1)*y(x)=0,y(x),type='series',x=0%;

y(z) = 2? ((Cz In (z) +c1) (1 — 4z + 42% — %aﬁ + gf‘ - %65:85 +0 (x6)>

176 50 1096
+ (Sx —122% + Wﬁ — ﬁx‘l + %xs +0 (x6)> cz)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 116

LAsymptoticDSolveValue [x"2%y' ' [x]-3*x*y' [x]+4*(x+1)*y[x]==0,y[x],{x,0,5}] J

162° 4z* 1623
o 2T 4 dr 1) 2P
y(z) cl( 905 + 5 9 + 4z T + )z

1 5 4 1 3
cz<( 0962° 50z N 76z° 192 —|—8x) 22

3375 27 27
_16:B5 N 4_x4 B 1623
225 9 9

+ 42 — 4z + 1) z? log(a:))
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20.14 problem 20

Internal problem ID [2478]

Book: Differential equations and linear algebra, Stephen W. Goode and Scott A Annin. Fourth
edition, 2015

Section: Chapter 11, Series Solutions to Linear Differential Equations. Additional problems.

Section 11.7. page 788

Problem number: 20.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

3
" 1__ —
y+( 4x2)y 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘0rder:=6;
dsolve (diff (y(x) ,x$2)+(1-3/(4%x72)) *y(x)=0,y(x) ,type="'series',x=0) ;

N\

y(@)
_ az?(1— 322 4 1552 + 0 (2%)) + c2(In (z) (22 — 32* + O (2%)) + (-2 + S2* + 0 (25)))
VT

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 72

-

LAsymptoticDSolveValue [y'' [x]+(1-3/(4*x~2))*y[x]==0,y[x],{x,0,5}]

|

V2 T2 1
_ /2 = W3/2(,.2 _
y(x) —>cz( 19 + > +cl<16m (z* — 8) log(x)

5zt — 162 — 64)
8

64./z
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