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1.1 problem Problem 7

Internal problem ID [2587]

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 Termi-
nology. 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\ J

y(z) = c16”® + ce™™"

v/ Solution by Mathematica
Time used: 0.015 (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 [2588]

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 Termi-
nology. 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\ J

y(z) = ¢ sin (2z) + o cos (2z)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

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

y(z) — ¢1 cos(2x) + ¢z sin(2x)



1.3 problem Problem 9

Internal problem ID [2589]

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 Termi-
nology. 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

-

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

N\ J

y(z) = c16” + cpe™ "

v/ Solution by Mathematica
Time used: 0.012 (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 [2590]

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 Termi-

nology. page 21

Problem number: Problem 10.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y +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: 0.092 (sec). Leaf size: 18

-

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

-/




1.5 problem Problem 11
Internal problem ID [2591]

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 Termi-
nology. 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

s

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

~—

y(z) = ave

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 18

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

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



1.6 problem Problem 12

Internal problem ID [2592]

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 Termi-
nology. 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) = c1e”sin (2z) + ¢ cos (2x) e™®

v/ Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 26

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

y(x) = e %(cq cos(2z) + ¢4 sin(2z))

10



1.7 problem Problem 13

Internal problem ID [2593]

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 Termi-
nology. 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

-

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

N\ J

y(z) = 16 + ce™"

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

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

y(z) = e (c1€® + ¢2)

11



1.8 problem Problem 14

Internal problem ID [2594]

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 Termi-
nology. page 21

Problem number: Problem 14.

ODE order: 2.

ODE degree: 1.

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

z2y" +5xy’ +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: 0.013 (sec). Leaf size: 18

( N
LDSolve [x~2xy' ' [x]+b*x*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

12



1.9 problem Problem 15
Internal problem ID [2595]

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 Termi-
nology. page 21

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y’ —3zy +4y =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 17

( hY

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

y(z) = c12* + o2’ In (2)
v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 18

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

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

13



1.10 problem Problem 16
Internal problem ID [2596]

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 Termi-
nology. page 21

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

z*y —3zy’ +13y =0

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

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

y(z) = c1z?sin (31n (x)) + cox® cos (31n (z))
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 26

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

y(z) = z*(cz cos(3log(z)) + c; sin(3log(x)))

14



1.11 problem Problem 17
Internal problem ID [2597]

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 Termi-
nology. 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" — xy’ +y = 9x?

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 + 32?
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 23

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

y(z) = 32 + oz + c1/T

15



1.12 problem Problem 18
Internal problem ID [2598]

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 Termi-
nology. page 21

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

r*y" — 4zy + 6y = z*sin (z)

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

e N
Ldsolve(x‘2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x‘4*sin(x),y(x), singsol=a¥})

y(z) = 2%cy + c12% — sin (z) 2
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 20

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

y(x) = z*(—sin(z) + coz + ¢1)

16



1.13 problem Problem 19
Internal problem ID [2599]

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 Termi-
nology. 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(z) = c16™ + coe™”

v/ Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 22

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

y(r) = cpe™ + c1e™

17



1.14 problem Problem 20
Internal problem ID [2600]

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 Termi-
nology. page 21

Problem number: Problem 20.

ODE order: 2.

ODE degree: 1.

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

y' —2ya+ya® =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 18

( hY

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: 0.015 (sec). Leaf size: 18

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

y(x) = e*®(cox + 1)

18



1.15 problem Problem 21

Internal problem ID [2601]

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 Termi-
nology. page 21

Problem number: Problem 21.

ODE order: 2.

ODE degree: 1.

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

y' —2ya+ (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) + c2€*® cos (bx)

v/ Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 31

‘ DSolvel[y'' [x]-2*xaxy' [x]+(a”"2+b~2)*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(.’l?) — em(a—z’b) (Cze%bx + Cl)

19



1.16 problem Problem 22

Internal problem ID [2602]

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 Termi-
nology. 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

-

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

N\ J

y(z) = 16 + coe™ "

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

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

y(z) = e (2™ + 1)

20



1.17 problem Problem 23

Internal problem ID [2603]

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 Termi-
nology. page 21

Problem number: Problem 23.

ODE order: 2.

ODE degree: 1.

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

v +6y'+9y=0

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

-

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: 0.014 (sec). Leaf size: 18

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

y(z) — 6_3””(023: +¢)

21



1.18 problem Problem 24
Internal problem ID [2604]

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 Termi-
nology. page 21

Problem number: Problem 24.

ODE order: 2.

ODE degree: 1.

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

:Ezy"—l-a:y'—y:O

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

( hY

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

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16

-

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

y(z) — a + cox
x

22



1.19 problem Problem 25
Internal problem ID [2605]

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 Termi-
nology. page 21

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

22y + 5xy’ + 4y =0

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

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

o In (z)

y(z) =

T2 x?
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 18

‘ DSolve [x~2*y'' [x]+b*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

2¢,1
N Co Og(f) +a
x

y(z)

23



1.20 problem Problem 28

Internal problem ID [2606]

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 Termi-
nology. 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: 11.572 (sec). Leaf size: 16

e

LDSolve [y' [x]==(Exp[x]-Sin[y[x]])/(x*Cos[y[x]1]1),y[x],x, IncludeSingularSolution}s -> Truel

y(z) — arcsin (e + cl)
x

24



1.21 problem Problem 29

Internal problem ID [2607]

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 Termi-
nology. 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]‘], [_At

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

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

1
ca+ =0
@) - 1) (ey (2) o +2)
v/ Solution by Mathematica

Time used: 0.463 (sec). Leaf size: 58

-

LDSolve [y' [x]==(1-y[x]1"2)/ (2% (1+x*y[x])) ,y[x] ,x,IncludeSingularSolutions -> Tr}\e]

1+vVz2+czx+1
y(z) = —
z
—1+vz2+cz+1
y(z) —
x
y(z) = -1
y(z) — 1

25



1.22 problem Problem 30

Internal problem ID [2608]

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 Termi-
nology. 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_=yener

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), siq#sol=all)

v/ Solution by Mathematica
Time used: 0.403 (sec). Leaf size: 11

-

LDSolve [{y' [x]==(1-y[x]*Exp [x*y[x]])/ (x*Exp [x*y [x]]) ,{y[1]1==0}},y[x],x, Include}&ingularSolutio

log(z)

y(z) =

26



1.23 problem Problem 31

Internal problem ID [2609]

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 Termi-
nology. page 21

Problem number: Problem 31.

ODE order: 1.

ODE degree: 1.

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

y/ _ "1"2(1 — y2) +ye% -0
x (e% +2ym2)

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 Kx) )),y(x), sin

y(z) = RootOf (e7+2°_ Z2+c1—1x)x

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]) / (x* (Exp [y [x] /x] +2*x~2*xy [x] ) ) ,y [x] ,x,IncludeS

y(z)

Solve |zy(z)? +e = —z = c1,y(z)

27



1.24 problem Problem 32

Internal problem ID [2610)]

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 Termi-

nology. page 21

Problem number: Problem 32.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

2yx?

, _cos(z) —2zy®

0

With initial conditions

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

|dsolve([diff (y(x),x)=(cos (x)-24x*y(x)"2)/(2+x"2+y(x)),y(Pi) = 1/Pil,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.342 (sec). Leaf size: 17

-

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

N
ejéingularSolutio

y(z) —

28

V/sin(z) + 1



1.25 problem Problem 33
Internal problem ID [2611]

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 Termi-
nology. page 21

Problem number: Problem 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = sin ()

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: 0.005 (sec). Leaf size: 12

s

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

~—

y(z) = —cos(z) + ¢

29



1.26 problem Problem 34

Internal problem ID [2612]

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 Termi-
nology. 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

Ldsolve(diff(y(x),x)=x‘(-2/3),y(x), singsol=all)

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 +

30



1.27 problem Problem 35

Internal problem ID [2613]

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 Termi-
nology. page 21

Problem number: Problem 35.

ODE order: 2.

ODE degree: 1.

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

" x

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\ J

y(xz) =(-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] J

yx) > e®(r —2)+ ez + ¢

31



1.28 problem Problem 36

Internal problem ID [2614]

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 Termi-
nology. 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\ J

x2+n

2+n)(n+1)

+Cc1x + ¢

y(z) = (

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 28

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

n+2

y(z) —

m+02$+61

32



1.29 problem Problem 37

Internal problem ID [2615]

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 Termi-
nology. page 21

Problem number: Problem 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v =In(z)2?

With initial conditions

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

Ldsolve([diff(y(x),x)=x"2*ln(x),y(l) = 2],y(x), singsol=all) J

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)

33



1.30 problem Problem 38

Internal problem ID [2616]

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 Termi-
nology. page 21

Problem number: Problem 38.

ODE order: 2.

ODE degree: 1.

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

y" = cos (x)

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) J

y(r) = —cos(z) +z+3

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 12

-

.
LDSolve [{y'' [x]==Cos[x],{y[0]==2,y' [0]==1}},y[x],x,IncludeSingularSolutions —>J Truel

y(z) = = — cos(z) + 3

34



1.31 problem Problem 39

Internal problem ID [2617]

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 Termi-
nology. page 21

Problem number: Problem 39.

ODE order: 3.

ODE degree: 1.

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

"

Yy~ =6z

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: 22

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

y(z) — }L(afl — 82% — 4z + 8)

35



1.32 problem Problem 40

Internal problem ID [2618]

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 Termi-
nology. page 21

Problem number: Problem 40.

ODE order: 2.

ODE degree: 1.

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

" x

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(0) = 3, D(y)(0) = 4],y(x), singsol=all)

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

v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 18

‘ DSolve[{y'' [x]==x*Exp[x],{y[0]==3,y' [0]==4}},y[x],x,IncludeSingularSolutions +> True]

y(x) > e®(z—2)+5(x+ 1)

36



1.33 problem Problem 45

Internal problem ID [2619]

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 Termi-
nology. 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

-

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

N\ J

y(z) = 16 + coe™ "

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19

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

y(x) > e®(z —2)+ ez + ¢

37



1.34 problem Problem 46
Internal problem ID [2620]

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 Termi-
nology. page 21

Problem number: Problem 46.

ODE order: 2.

ODE degree: 1.

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

22y —zy — 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) J

c
y(x) = zie, + x—i

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 18

‘ DSolve [x~2xy' ' [x]-x*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘

38



1.35 problem Problem 47
Internal problem ID [2621]

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 Termi-
nology. page 21

Problem number: Problem 47.

ODE order: 2.

ODE degree: 1.

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

r%y" — 3zy’ + 4y = In () 2

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

e N
Ldsolve (x72*diff (y(x) ,x$2) -3*x*xdiff (y(x) ,x)+4*y(x)=x"2*1n(x) ,y(x), singsol=a11})

In (z)® 22

y(x) = 2°cy + In (z) c12® + 5

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 27

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

1
y(z) = éxz (log3(:c) + 12¢, log(z) + 6¢1)
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2.1 problem Problem 1

Internal problem ID [2622]

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
Equations. page 43

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —2yr =0

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

e hY

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

N\ J

y(x) = cre”
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18

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

y(z) = c1e”

y(z) =0

41



2.2 problem Problem 2

Internal problem ID [2623]

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
Equations. page 43

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2
Y
< =
L= +1 0
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) J

1
~ arctan (z) — ¢;

y(z) =

v/ Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 19

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

1
arctan(z) + ¢

42



2.3 problem Problem 3

Internal problem ID [2624]

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
Equations. page 43

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

eVt%y =1

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

Ldsolve(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: 0.097 (sec). Leaf size: 16

-

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

~—

y(z) — log (—e™* + ¢1)

43



2.4 problem Problem 4

Internal problem ID [2625]

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
Equations. 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(z) =In(z) ¢y
v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 15

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

y(x) — ¢ log(x)
y(x) =0

44



2.5 problem Problem 5

Internal problem ID [2626]

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
Equations. 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-1)*diff (y(x),x)=0,y(x), singsol=all)

~—

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

s

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

~—

y(x) = c(z—1)
y(z) =0

45



2.6 problem Problem 6

Internal problem ID [2627]

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
Equations. 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: 0.031 (sec). Leaf size: 20

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

y(z) = 1+ ci(2® +3)
y(r) > 1

46



2.7 problem Problem 7

Internal problem ID [2628]

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
Equations. page 43

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—zy +y+ 22> =3

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

( hY

dsolve(y(x)-x*diff (y(x) ,x)=3-2%x"2xdiff (y(x),x),y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 24

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

() 3+ cazx
y 1— 2z
y(r) — 3

47



2.8 problem Problem 8

Internal problem ID [2629]

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
Equations. page 43

Problem number: Problem 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

,_cos(—y+z)
sin () sin (y) !

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 () ¢

48




v/ Solution by Mathematica
Time used: 5.812 (sec). Leaf size: 47

LDSolve [y' [x]==Cos [x-y[x]]/(Sin[x]*Sinl[y[x]]1)-1,y[x],x, IncludeSingularSolutionJE -> True]

y(z) — — arccos (—%cl csc(x)>

y(z) — arccos (—%cl csc(x)>

49



2.9 problem Problem 9

Internal problem ID [2630]

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
Equations. page 43

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

o x(—1+y2)

-2 (@1 O

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

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

y(z) = —tanh (ln(—2+x) - w +%)

v Solution by Mathematica
Time used: 0.882 (sec). Leaf size: 51

-

.
LDSolve [y' [x]==x*(y[x]"2-1) /(2% (x-2) *(x-1)) ,y[x] ,x, IncludeSingularSolutions —>J True]

z+e*(r—2)2—1
—zr+e¥(x—2)2+1

90



2.10 problem Problem 10

Internal problem ID [2631]

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
Equations. page 43

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2
, yzt —32
_IdT 0t g
M NET
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) J

e %(z? + 8z + 16) ¢y

+2e %"
(z —4)

y(z) =

v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 40

e

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

e %(2e%(z — 4)* + c1(z + 4)?)
(z —4)?

y(z) =

y(z) — 2

51



2.11 problem Problem 11

Internal problem ID [2632]

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
Equations. 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

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) P a
v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 41

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

1

y(z) = c+ei(z — b)ﬁ(:C —a)es

y(z) = c

92



2.12 problem Problem 12

Internal problem ID [2633]

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
Equations. page 43

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y2+(1'2+1)y,:_1

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: 0.243 (sec). Leaf size: 14

LDSolve [{(x"2+1)xy"' [x]+y[x]~2==-1,{y[0]==1}},y[x],x,IncludeSingularSolutions -j} Truel

y(x) — cot (arctan(m) + %)

93



2.13 problem Problem 13

Internal problem ID [2634]

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
Equations. page 43

Problem number: Problem 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(1-2°)y +yz=az

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

LDSOlve [{(1-x"2) *y ' [x]+x*y [x]==a*x,{y[0]==2*a}},y[x],x, IncludeSingularSolution%; -> True]

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

Internal problem ID [2635]

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
Equations. page 43

Problem number: Problem 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

), sin(y+z)

cos () sin (y) =1

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) = 1/4*Pi],y}x), singsol=al

y(z) = arccos (Sec2(””))

v/ Solution by Mathematica
Time used: 6.259 (sec). Leaf size: 12

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

sec(z) )

y(x) — arccos ( )

%)



2.15 problem Problem 15

Internal problem ID [2636]

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
Equations. page 43

Problem number: Problem 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —1®sin(z) =0

With initial conditions

[y(0) = 0]

v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 5

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

v/ Solution by Mathematica

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

-

LDSolve {y' [x]==y[x]~3*Sin[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> Trj:e]

y(z) =0
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2.16 problem Problem 16

Internal problem ID [2637]

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
Equations. 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: 17

kDSolve [{y' [x]==1/3*(y[x]1-1)~(1/2) ,{y[1]==1}},y[x] ,x,IncludeSingularSolutions J—> True]

L
y(z) — %(x — 2z 4 37)
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2.17 problem Problem 17

Internal problem ID [2638]

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
Equations. page 43

Problem number: Problem 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

mv' + kv® = mg

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

e DY
LDSolve [{m*v' [t]==m*g-k*v[t]~2,{v[0]==0}},v[t],t,IncludeSingularSolutions -> Tjrue]

V/Gy/mtanh (Y502
vk

v(t) —
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3.1 problem Problem 1

Internal problem ID [2639]

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 Dif-
ferential Equations. page 59

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

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

y +y=4e
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(xz) =2e"+e ¢
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 19

e 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 [2640]

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 Dif-
ferential Equations. page 59

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
Y + Y- 52>
x
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: 0.031 (sec). Leaf size: 15

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

x5 +c
JI2

y(z) —
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3.3 problem Problem 3

Internal problem ID [2641]

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 Dif-
ferential Equations. page 59

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'x? — dyz = 2" sin ()

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

s

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 + ¢;) *
v/ Solution by Mathematica
Time used: 0.061 (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 [2642]

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 Dif-
ferential Equations. page 59

Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y + 2yz = 27°
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve (diff (y(x) ,x)+2*xx*y(x)=2*x"3,y(x), singsol=all) J

yz) =2’ —1+e "¢
v/ Solution by Mathematica
Time used: 0.032 (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 [2643]

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 Dif-
ferential Equations. page 59

Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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: 0.031 (sec). Leaf size: 22

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

y(z) = (z> —1) (2log (z° — 1) + c1)

64



3.6 problem Problem 6

Internal problem ID [2644]

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 Dif-
ferential 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) J

4arctan (z) + ¢;
y(z) = z2+1

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 20

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

4arctan(z) + ¢;
z2+1

y(z) —
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3.7 problem Problem 7

Internal problem ID [2645]

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 Dif-
ferential Equations. page 59

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2cos (z)*y + ysin (2z) = 4 cos (z)*

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 () + ¢1) cos ()
v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 15

‘ DSolve [2*(Cos [x] ~2) *y' [x]+y[x]*Sin[2*x]==4%Cos [x] "4,y [x],x, IncludeSingularSolj.ltions -> Truel

y(z) — cos(z)(2sin(z) + ¢1)
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3.8 problem Problem 8

Internal problem ID [2646]

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 Dif-
ferential 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)

N J

_32%In(z) -2+

y(.’IJ) - In (CC)

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 25

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

—3 + 323 log(z) + 1
log(z)

y(z) —
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3.9 problem Problem 9

Internal problem ID [2647]

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 Dif-
ferential Equations. page 59

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' — ytan (z) = 8sin (z)°

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 (2z) + w +c

cos ()

y(z) =

v/ Solution by Mathematica
Time used: 0.046 (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 [2648]

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 Dif-
ferential Equations. page 59

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

tr' + 2z = 4¢€t

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

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

N J

4t —1)et + ¢

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 20
LDSolve [t*x' [t]+2*x[t]==4%Exp[t] ,x[t],t,IncludeSingularSolutions -> True] J
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3.11 problem Problem 11

Internal problem ID [2649]

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 Dif-
ferential 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)
os28) 4 ¢y
_ 2
y(@) cos ()
v/ Solution by Mathematica

Time used: 0.045 (sec). Leaf size: 20

e B

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

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

Internal problem ID [2650]

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 Dif-
ferential Equations. page 59

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—ysin (z) —cos (z)y = —1

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

-

Ldsolve((l—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: 0.04 (sec). Leaf size: 13

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

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

Internal problem ID [2651]

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 Dif-
ferential Equations. page 59

Problem number: Problem 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/ ) 2
— = =21
v -Y=2ln()e
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 19
Ldsolve (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: 0.03 (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 [2652]

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 Dif-
ferential Equations. page 59

Problem number: Problem 14.

ODE order: 1.

ODE degree: 1.

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

y +ay=e"
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) = +c e ™
) ( a+8 1)

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 31

e

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

e*(=2) (e"@h) 4 ¢1(a + B))
a+pB

y(z) —

73



3.15 problem Problem 15

Internal problem ID [2653]

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 Dif-
ferential Equations. page 59

Problem number: Problem 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

p, My
Y
+ ™ o (2)
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 34
Ldsolve(diff (y(x),x)+m/x*y (x)=1n(x) ,y(x), singsol=all) J
_In(x)2 x _

y(@) = m+1 _m2+2m+1+w “

v/ Solution by Mathematica
Time used: 0.051 (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 [2654]

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 Dif-
ferential Equations. page 59

Problem number: Problem 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
y'+—y=4x
x

With initial conditions

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

xt+1
y(x) = p

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 12

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

1
y(z) = 22 + s

75



3.17 problem Problem 17

Internal problem ID [2655]

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 Dif-
ferential Equations. page 59

Problem number: Problem 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (z) y' — y cos (z) = sin (2z)

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(1/2xPi) = 2],y(x), singsol%all)

N

y(z) = (21n (sin (z)) + 2) sin (z)
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 14

LDSolve [{Sin[x]*y' [x]-y[x]*Cos [x]==Sin[2*x] ,{y[Pi/2]==2}},y[x],x, IncludeSingulﬂarSolutions ->

y(z) — 2sin(z)(log(sin(z)) + 1)

76



3.18 problem Problem 18

Internal problem ID [2656]

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 Dif-
ferential Equations. page 59

Problem number: Problem 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
z + ft =5
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(t)=5,x(0) A 1) R il J

z(t) = —t* + 3t + 4
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 15

‘ DSolve [{x' [t]1+2/(4-t)*x[t]==5,{x[0]==4}},x[t],t,IncludeSingularSolutions -> Tjr:ue]

z(t) - —t* + 3t +4

7



3.19 problem Problem 19

Internal problem ID [2657]

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 Dif-
ferential 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

With initial conditions
[y(0) = 1]

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

e hY

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

N J

T

e’ e
=5+ 5

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21

e hY

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

N\ J

y(z) = %e‘z (e** +1)

78



3.20 problem Problem 20

Internal problem ID [2658]

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 Dif-
ferential Equations. page 59

Problem number: Problem 20.

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: 27

e

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

1 r<l1
2x—2
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v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 42

LDSolve [{ode = y'[x] - 2*y[x] == Piecewise[{{1, x <= 1}, {0, x > 1}}],{y[01==3}},y[x],x,1nc1u

1(=147e*) z<1

y(z) = {
e?*2(=1+7¢?) True

1
2

80



3.21 problem Problem 21

Internal problem ID [2659]

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 Dif-
ferential Equations. page 59

Problem number: Problem 21.

ODE order: 1.

ODE degree: 1.

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

l1-z z<1
0 1<z

y —2y=

With initial conditions

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

e

Ldsolve( [diff (y(x),x)-2*y(x)=piecewise(x<1,1-x,x>=1,0),y(0) = 1],y(x), singsol%all)

2r—1 <1
562x e2x_2 1<z
y(z) = ——+ 1

81



v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 45

LDSolve [{y'[x] - 2xy[x] == Piecewise[{{1-x, x < 1}, {0, x >= 1}}]1,{y[0] ==1}},yJ[x] ,X,IncludeSi

1@z +5e*—-1) z<1
1€772(1+5€?) True
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3.22 problem Problem 22

Internal problem ID [2660)]

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 Dif-

ferential Equations. page 59
Problem number: Problem 22.
ODE order: 2.

ODE degree: 1.

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

/!

Y

yll_+__=9$
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: 0.031 (sec). Leaf size: 16

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

y(x) = 2° + c1log(z) + ¢
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3.23 problem Problem 30

Internal problem ID [2661]

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 Dif-
ferential Equations. page 59

Problem number: Problem 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y
! —
Yy + cos (z)

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(x) +c;
T

y(z)

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 18

-

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

~—

zsin(z) + cos(z) + ¢
T

y(z) =
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3.24 problem Problem 31

Internal problem ID [2662]

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 Dif-
ferential Equations. page 59

Problem number: Problem 31.

ODE order: 1.

ODE degree: 1.

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

yl + y = e—2a:
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) J

v/ Solution by Mathematica
Time used: 0.055 (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 [2663]

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 Dif-
ferential Equations. page 59

Problem number: Problem 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

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: 0.043 (sec). Leaf size: 20

e

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

y(x) — —% csc(z)(cos(2x) — 2¢:)
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3.26 problem Problem 33

Internal problem ID [2664]

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 Dif-
ferential Equations. page 59

Problem number: Problem 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

ry —y =In(z)z?

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

s

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

~—

y(z)=(zln(z) —z+c1)z
v/ Solution by Mathematica
Time used: 0.03 (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 [2665]

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

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

y(z) =tan(ln(z) + ¢1)
v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 13

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

y(xz) — ztan(log(z) + ¢1)
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4.2 problem Problem 10
Internal problem ID [2666]

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.

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

Bz—y)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: 6.103 (sec). Leaf size: 25

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

N
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4.3 problem Problem 11

Internal problem ID [2667]

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
, y+a2)”
y 272 0
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) J

y(z) = tan (# + ‘;—1) z

v Solution by Mathematica
Time used: 0.236 (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 [2668]

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 <%> (zy —y) — z cos (g) =0

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

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

y(x) = x arccos (L)

1T

v Solution by Mathematica
Time used: 25.367 (sec). Leaf size: 56

-

LDSolve [Sin[y[x]/x]*(x*y' [x]-y[x])==x*Cos[y[x]/x],y[x],x, IncludeSingularSoluti}ns -> True]

e
y(xz) — —xarccos ( - )

e
y(x) — x arccos ( - >

y(z) = —
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4.5 problem Problem 13

Internal problem ID [2669]

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]

xzy — /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(z)—c;=0

v Solution by Mathematica
Time used: 0.398 (sec). Leaf size: 18

LDSolve [xxy' [x]==Sqrt[16*x~2-y[x]~2]+y[x],y[x],x,IncludeSingularSolutions -> Tj(:ue]

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

Internal problem ID [2670]

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]

zy —y— 922+ 42 =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(f) 4 : e =0
X X

v/ Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 27

LDSolve [x*y' [x]-y[x]==Sqrt [9*x~2+y[x]~2],y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

Qeig? e

2 2

y(z) —
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4.7 problem Problem 15

Internal problem ID [2671]

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

Ldsolve (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) = —x
y(z) =1
y(z) = ax

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 33

‘ DSolve [y [x]*(x~2-y [x] ~2) -x*(x~2-y [x] "2) *y ' [x]==0,y[x] ,x, IncludeSingularSoluti#ns -> Truel

y(@) - —=
y(@) > @
y(z) = az
y(z) = -2
y(z) =z



4.8 problem Problem 16

Internal problem ID [2672]

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]

zy +yln(z) —In(y)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)

~—

c1x

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

Time used: 0.257 (sec). Leaf size: 24

LDSolve [x*xy' [x]+y[x] *Log[x] ==y [x] *Log [y [x]],y[x] ,x,IncludeSingularSolutions —>J True]

y(z) = ze!Te®

y(z) = ex
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4.9 problem Problem 17

Internal problem ID [2673]

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]

;Y A+ 2yz —22%
e

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

Ldsolve(diff(y(x),x)=(y(x)“2+2*x*y(x)-2*x“2)/(x“2-x*y(x)+y(x)‘2),y(x), singso;%all)

w(RootOf (2_26 + (9122 — 1) _Z* — 62%¢c, 72 + clx2)2 — 1)

y(.’l]) = - P 2
RootOf (2_26 + (9¢12% — 1)_Z4 —622¢c; 77 + cle)
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v/ Solution by Mathematica
Time used: 60.187 (sec). Leaf size: 373

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

@ {’/ —5423 + 21/72926 + (=92 4 3e201) 3
) —
Y 3V/2
B V2(—322 + )
f/ —54x3 + 21/72926 + (=912 4 3e2¢1)3

+x

(@) (—1+14v3) {'/—54333 +21/72926 + (=922 + 3e2c1) 3
) —

Y 6v/2

(14 iv/3) (—3z% + e%1)

22/3 {’/—54x3 +2/72926 + (—9x2 4 3e201)3

+

+x

(141iv3) \/ —54x3 4 21/72926 + (—922 + 3e21) 3
(1 —iv/3) (—32% + 1)

22/3 f/—54:c3 +2/72926 + (—9x2 4 3e21)3

+ +z
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4.10 problem Problem 18

Internal problem ID [2674]

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‘]]

y2

2/yr — e 2 — 22 =0

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

Ldsolve(Q*x*y(x)*diff(y(x),x)—(x‘2*exp(—y(x)“2/x“2)+2*y(x)“2)=0,y(x), singsolf%ll)

y(z) = /In(In (z) + c1) z
y(z) = —vIn(n(z) + 1)z
v Solution by Mathematica
Time used: 2.17 (sec). Leaf size: 38

-

.
LDSolve [2xx*xy [x] *y' [x] - (x~2*Exp [-y [x] ~2/x"2] +2*y [x] "2)==0,y[x] ,x, IncludeSinguljarSolutions ->

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 [2675]

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 — 2 — 3yz = a2

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) + ¢

y(z) = —

v Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 28

-

LDSolve [x~2xy' [x]==y [x] ~2+3*x*y[x]+x~2,y[x] ,x,IncludeSingularSolutions -> Truej]

z(log(z) + 1+ ¢1)
log(z) + ¢

y(z) = —

y(x) = —x

101



4.12 problem Problem 20

Internal problem ID [2676]

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]

Yy—Vy*+at=—x

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)

24y (r)z T
y (z)?

—C1 +

v Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 57

-

N
LDSolve [y [x]*y' [x]==Sqrt [x~2+y[x] "2]-x,y[x] ,x,IncludeSingularSolutions -> True}]
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4.13 problem Problem 21
Internal problem ID [2677]

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‘, ‘cl

22(y +27)y' —y(—y +4x) =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: 5.346 (sec). Leaf size: 29

e B

LDSolve [2xx* (y [x]+2*x) *y ' [x]==y [x]*(4*x-y[x]),y[x],x,IncludeSingularSolutions j-> True]
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4.14 problem Problem 22

Internal problem ID [2678]

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]

xy'—tan(%)m—y=0

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

-

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

~—

y(x) = arcsin (¢1z)
v Solution by Mathematica
Time used: 4.357 (sec). Leaf size: 19

s

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

y(x) — zarcsin (e )

y(z) =0
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4.15 problem Problem 23

Internal problem ID [2679]

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]

y,_x\/m-l-yQ

yx

=0

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

e

kdsolve (diff (y(x) ,x)=(x*sqrt (y(x) "2+x~2)+y(x) ~2)/(x*y(x)),y(x), singsol=all) \J

22 +y(z)?
—#()Hn(x)—cl:O

v Solution by Mathematica
Time used: 0.318 (sec). Leaf size: 54

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

y(:l,‘) — —:L'\/logz(a;) +2¢; 1og(a;) —1+4¢2

y(z) — a:\/log2(x) + 2¢1log(z) — 14 ¢42
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4.16 problem Problem 25

Internal problem ID [2680)]

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.

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

o 2(—x+2y)
y+zx

With initial conditions

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

-

Ldsolve( [diff (y(x),x)=2%(2%y(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 2\/7 (277 + 8) + 2722 + 36z + 8) ’ 3

+
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v/ Solution by Mathematica
Time used: 60.289 (sec). Leaf size: 121

kDSolve [{y' [x]1==2*(2xy[x]-x) / (x+y [x]) ,{y [0]==2}},y[x],x, IncludeSing'ularSolutiofxs -> True]

—

12
y(x) — 3|2 +6
</3\/§\/x3(27x +8) + 2722 + 36z + 8
+ {’/3¢§\/x3(27x + 8) + 2722 4 36z + 8

4
+ +2
{’/3\/3\/333(2730 + 8) + 2722 4 36z + 8
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4.17 problem Problem 26

Internal problem ID [2681]

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‘, ‘cl

/_2$_y:
T+ 4y

Y

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 972+ 16
@ ==t

v/ Solution by Mathematica
Time used: 0.472 (sec). Leaf size: 24

[DSolve [{y' [x]==(2*x-y [x]) / (x+4xy [x]) ,{y[1]==1}},y[x] ,x, IncludeSingularSolutiojﬂs -> True]

y(x) — i(\/M—x)

108



4.18 problem Problem 27

Internal problem ID [2682]

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_\/m_o

With initial conditions

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

-

N

dsolve([diff (y(x),x)=(y(x)-sqrt(x"2+y(x)~2))/x,y(3) = 4],y(x), singsol=all)

N

J

2 1
V@) =75
2 9
va) =5+
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v/ Solution by Mathematica

Time used: 0.248 (sec). Leaf size: 29

LDSolve [{y' [x]==(y[x]-Sqrt[x~2+y[x]~2])/x,{y[3]1==4}},y[x],x, IncludeSingularSolﬁ.\tions -> True]

110



4.19 problem Problem 28

Internal problem ID [2683]

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]

zy —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: 0.416 (sec). Leaf size: 18

LDSolve [xxy' [x]-y[x]==8qrt[4*x~2-y[x]~2],y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(x) = —2x cosh(ilog(z) + ¢1)
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4.20 problem Problem 29(a)
Internal problem ID [2684]

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.

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

,_THya
ar —y

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: 0.039 (sec). Leaf size: 34

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

T

Solve {a arctan (M) — %10g (y(mr2)2 + 1) = log(z) + ¢, y(x)}
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4.21 problem Problem 29(b)
Internal problem ID [2685]

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‘, ‘cl

With initial conditions

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

e

tdsolve([diff(y(x),x)=(x+1/2*y(x))/(1/2*x-y(x)),y(l) = 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: 0.046 (sec). Leaf size: 42

e

LDSolve {y' [x]==(x+1/2*y[x])/(1/2*x-y[x]) ,{y[1]==1}},y[x] ,x, IncludeSingularSol}.ltions -> 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 [2686]

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: 0.298 (sec). Leaf size: 36

LDSolve [y' [x]-1/x*y[x]==4*x"2/y[x]*Cos [x] ,y[x] ,x,IncludeSingularSolutions -> T}'ue]

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

Internal problem ID [2687]

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

,, ytan (@)

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) J

_ \/— (2sin (x)? — ¢1) cos (z)

2sin (z)° — ¢

\/— (2sin (x)? — c1) cos (z)

2sin (z)* — ¢
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v/ Solution by Mathematica
Time used: 5.32 (sec). Leaf size: 227

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

e i/Tan v/Tan

y(z) = —
Tang? Tanz+i 1+iTanz 1 / Tan
\/ 2 ( 1\ 2merf (f\/7> + /2merfi (f\/7> + ciez \/Tan)
e i/Tan v/ Tan
y(z) —

e (vt (o5z) v (2052) el v

y(x) =0
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4.24 problem Problem 40

Internal problem ID [2688]

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: 0.795 (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, IncludeSingularSolu}ions -> True]

y(z) = (z(—2? + 202 log(z) + 1)) *?
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4.25 problem Problem 41

Internal problem ID [2689]

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+¢
T

y(z) — =0

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 55

-

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

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

x2

y(z) =

118



4.26 problem Problem 42

Internal problem ID [2690]

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: 0.131 (sec). Leaf size: 24

LDSolve [y' [x]+2/x*y [x]==6*y [x] "2*x"4,y[x] ,x,IncludeSingularSolutions -> Truel J

1

% -
y(@) —21% + ¢ 12

y(z) =0
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4.27 problem Problem 43

Internal problem ID [2691]

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]

2z(y +4°2%) +y =0

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

Ldsolve(2*x* (diff (y(x) ,x)+y(x) "3*x"2)+y(x)=0,y(x), singsol=all) J
(117) — ;
v = Va3 +

v/ Solution by Mathematica
Time used: 0.326 (sec). Leaf size: 40

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

1
y(@) = = z (224 1)
y(z) — N
V(22 +c)
y(z) =0

120



4.28 problem Problem 44

Internal problem ID [2692]

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) (1 —vy) —2(-a+b)y=0

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

e B

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

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: 0.478 (sec). Leaf size: 43

r

LDSolve [(x-a)*(x-b)*(y' [x]-Sqrt [y [x]]1)==2*(b-a)*y[x],y[x],x, IncludeSingularSol}ltions -> 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 [2693]

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) + ¢

x2 =0

y(z)? —

v/ Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 20

LDSolve [y' [x]+6/x*y [x]==3/x*y[x]~(2/3)*Cos [x],y[x],x,IncludeSingularSolutions j—> True]

(z sin(z) + cos(z) + ¢;)3

y(z) —
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4.30 problem Problem 46

Internal problem ID [2694]

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 +4yz — 423\ /y =0

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

Ldsolve(diff (7(x) ,x) +a*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: 0.159 (sec). Leaf size: 29

-

.
LDSolve [y' [x]+4*x*y [x]==4*x"3*Sqrt [y [x]],y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) — e~2e" (ezz (x2 — 1) + cl> 2

123



4.31 problem Problem 47

Internal problem ID [2695]

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

/ Y

A — 3 —
2In(z)x 2ye=0

Y

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

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

N J

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(@) = —
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v/ Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 63

kDSolve [y' [x]-1/(2*x*Log[x]) *y [x]==2*x*y [x] "3,y [x] ,x,IncludeSingularSolutions j—> True]

B log(z)
y@) = V72— 222log(z) + 1
log(z)
y@) = V22 — 222 log(x) + ¢;
y(z) =0
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4.32 problem Problem 48

Internal problem ID [2696]

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

-

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

Time used: 1.02 (sec). Leaf size: 28

v/ Solution by Mathematica

-

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

N\

3
y(r) — <z +Cl) =
X

y(z) >0
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4.33 problem Problem 49

Internal problem ID [2697]

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’ + ycot (z) — 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(z) sin ()

— \/_ sin (z) (2 sin (x)4 —4sin (gn)2 —c + 2)

sin (x)

y(z)

v/ Solution by Mathematica
Time used: 3.971 (sec). Leaf size: 47

‘ DSolve [2*y' [x]+y[x]*Cot [x]==8/y [x] *Cos[x] "3,y [x],x,IncludeSingularSolutions —# True]

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 [2698]

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 - \/§> Yy + ysec (z) — yV3sec(z) =0

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 54

-

dsolve((1-sqrt(3))*diff (y(x),x)+y(x)*sec(x)=y(x) “sqrt(3)*sec(x),y(x), singsoi%all)

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
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v/ Solution by Mathematica
Time used: 0.608 (sec). Leaf size: 76

LDSolve [(1-Sqrt[3])*y' [x]+y[x]*Sec[x]==y[x] ~Sqrt[3]*Sec[x],y[x],x, IncludeSingujLarSolut ions ->

y(z)
~ [1og (1= #1751) = (V3 - 1) log(#1) 2arctanh (an (2))
— InverseFunction o1 & [— A1
+c
y(z) =0
y(z) =1
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4.35 problem Problem 51

Internal problem ID [2699]

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]

2yx
/ _ 2 —
+ 21 Ty 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)*y(x)=x*y(x)"2,y(0) = 1],y(x), singsol=all) J

2

Vo) =~ D @ 1) =2

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 24

‘ DSolve [{y' [x]+2*x/(1+x~2) *y [x]==x*y [x]~2,{y[0]==1}},y[x],x, IncludeSingularSol#tions -> Truel

2
(2+1) (log (z2+1) — 2)

y(z) = —
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4.36 problem Problem 52

Internal problem ID [2700]

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' +ycot (z) —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&), singsolj;au)

csc () \/(2 cos (z) —1)* (1 4 2cos (z))
4cos (z)? — 1

y(z) = —

v/ Solution by Mathematica
Time used: 0.933 (sec). Leaf size: 20

LDSolve [{y' [x]+y[x]*Cot [x]==y[x] "3*Sin[x]"3,{y[Pi/2]==1}},y[x],x, IncludeSinguljarSolutions ->

y(z) = —F—=; .
\/sin?(z)(2 cos(x) + 1)
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4.37 problem Problem 54

Internal problem ID [2701]

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 ot

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 31

-

LDSolve H{y' [x]==(9%x-y[x])~2,{y[0]==0}},y[x] ,x,IncludeSingularSolutions -> True]

9z + €%%(9z — 3) + 3
efz 41

y(z) =
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4.38 problem Problem 55

Internal problem ID [2702]

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) J

y(x) = =4z — 2 — 2tan (—2z + 2¢;)

v/ Solution by Mathematica
Time used: 0.16 (sec). Leaf size: 41

‘ DSolve[y' [x]==(4*x+y[x]+2)~2,y[x],x,IncludeSingularSolutions -> True]

y(z) - —dz + Lt (2 + 20)

dix __ 2
Cc1€ 1

y(x) = —4zx — (2 + 29)
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4.39 problem Problem 56

Internal problem ID [2703]

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

1 N arctan (—3z + 3c¢y)
3 3

v/ Solution by Mathematica
Time used: 0.599 (sec). Leaf size: 43

LDSolve [y' [x]==(Sin[3*x-3*y[x]+1])~2,y[x],x,IncludeSingularSolutions -> True] J

Solve {Zy(x) —2 (% tan(—3y(z)+3z+1)— % arctan(tan(—3y(z) + 3z + 1))) =c, y(m)}
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4.40 problem Problem 58

Internal problem ID [2704]

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
e

v Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 24

e B

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

elg

e

y(z) = .

y(z) — é
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4.41 problem Problem 59

Internal problem ID [2705]

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], _Riccatil

y —2a(y+z)’ =-1

With initial conditions

[y(0) = 1]
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
—d+z—1
y($) - xQ -1

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 21

-

N

.
DSolve [{y' [x]==2%x*(x+y[x])~2-1,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]
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4.42 problem Problem 60

Internal problem ID [2706]

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‘, ‘cl

, T4+2y—1
y - =0
2r —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: 0.064 (sec). Leaf size: 68

‘ DSolvel[y' [x]==(x+2*y[x]-1)/(2*x-y[x]+3),y[x],x,IncludeSingularSolutions -> Tr#le]

Solve {32 arctan (—Qy(:c) o 1)
—y(z) + 22 +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 [2707]

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]

v +p(z)y + q(z)y* = r(z)

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 -> T#ue]

Not solved

138



4.44 problem Problem 62

Internal problem ID [2708]

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

2y 2
y+——y=—7
T x

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) = 23+ 2¢;
v = (—z3+c)x

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 35

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

() 2+ 3c;23
T
4 z — 3¢t
1
% —_—
y(z) -
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4.45 problem Problem 63
Internal problem ID [2709]

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

3

7
yl+_y_3y2:_2
T T

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
y(@) = 3z (In(z) — c1)

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 15

LDSolve [y' [x]+7/x*y[x] -3*y[x] ~2==3/x"2,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = p

y(z) = E
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4.46 problem Problem 64

Internal problem ID [2710)]

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)]‘]]

y/
pe)In(y) = = +al@)
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
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v/ Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 109

LDSolve [y' [x]/y[x]+p[x]*Logly[x]]1==q[x],y[x],x,IncludeSingularSolutions -> Truel

z K[2]
Solve [ / exp (— / —p(K[u)dKu]) (log(y(x))p(K[2]) — g(K[2]))dK[2]

e (eXP L =tkyexn)

exp (— [P -
) / D ( fl p(llj[[;]])dK[lD p(K[2])dK[2]) dK[3] = cl,y(.'r)]
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4.47 problem Problem 65

Internal problem ID [2711]

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]

21 ’1-2]
_2In(y) v n (z)

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%1n(x)),y(1) = exp(1)],y(x), s}ingsol=a11)

y(z) =ze
v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 12

‘ DSolve[{y' [x]/y[x]1-2/x*Log[y[x]]1==1/x*(1-2*Log[x]) ,{y[1]==Exp[1]1}},y[x],x, Incjl.udeSingularSol

y(z) — e
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4.48 problem Problem 67

Internal problem ID [2712]

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]

9 tan (y) 1
sec(y)“y + =
2vVe+1  24¢/x+1

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?, singsol=all)

y(z) = arctan <e_””+lcl + 1)
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v/ Solution by Mathematica
Time used: 60.288 (sec). Leaf size: 247

kDSolve [Secly[x1]1~2*y' [x]+1/(2*Sqrt [1+x])*Tan[y[x]]1==1/(2*Sqrt [1+x]),y[x],x,IncludeSingularSc

e\/:c+1+2cl )

y(z) — —arccos | —
\/_26\/9m+201 + 2e2Vatlt+der 4 ]

e\/m+1+2cl )

y(x) — arccos | —
\/_26\/m+261 + 2e2Vztlt+der 4 ]

e\/ft+1+201 )

y(x) — — arccos
\/_26\/m+201 + 2e2Vatitda 4 ]

e\/ x+1+2¢c1 )

y(z) — arccos
\/—26\/m+201 + 2e2Vzt+itda 4 ]
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5.1 problem Problem 1

Internal problem ID [2713]

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 Equa-
tions. page 91

Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

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

ye' + (2y —ze'”)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=a11)

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, IncludeSingula#Solutions -> 1

Not solved
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5.2 problem Problem 2

Internal problem ID [2714]

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 Equa-
tions. 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

e N

Ldsolve((cos(x*y(x))—x*y(x)*sin(x*y(x) ))-x"2*sin (x*y (x))*diff (y(x),x)=0,y(x), jsingsol=a11)

__arccos (2)

y(z) = .

v/ Solution by Mathematica

Time used: 5.673 (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, IncluﬁeSingularSolut

arccos (—<)
ya) -2 22)
_, arccos (—2)

y(z) -
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5.3 problem Problem 3

Internal problem ID [2715]

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 Equa-
tions. page 91

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

ry +y = —32°

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) J

v/ Solution by Mathematica

Time used: 0.028 (sec). Leaf size: 17

‘ DSolve [ (y [x]+3*x~2)+x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel
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5.4 problem Problem 4

Internal problem ID [2716]

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 Equa-
tions. 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]°¢]]

2ze? + (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: 0.258 (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, IncludeSingular$olutions -> Tr

Solve[z2e¥® + y(z)® = c1, y(z)]
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5.5 problem Problem 5

Internal problem ID [2717]

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 Equa-
tions. 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

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

(4]
2 +1

y(z) =

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 20

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

4]
2 +1
y(z) = 0

y(z) —
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5.6 problem Problem 6

Internal problem ID [2718]

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 Equa-
tions. 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? + 2y = 22

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 4+ ¢1)

v/ Solution by Mathematica

Time used: 0.207 (sec). Leaf size: 42

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

2+
_) _—
y(z) 7z
2
y(z) = vzita

NG
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5.7 problem Problem 7

Internal problem ID [2719]

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 Equa-
tions. 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)]‘]]

2z — 1 + (—y +2)*y = —4e®

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)

W=

y(z) = (—2° —6e* —3c¢1)® +

=

(—2® —6e¥ — 3c1)% B iv/3 (—2® — 6e?* — 3¢;)

y(z) = — 5 5 +z
3 @2 _ 3 i A (B pe2e _ 3
() = (-2 6(; 3c1) n iV3(—z 26e 3c1) tz
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v/ Solution by Mathematica
Time used: 1.472 (sec). Leaf size: 112

LDSolve [ (4%Exp [2*x] +2*x*y [x] -y [x] ~2) +(x-y [x] ) "2*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> T

y(z) = x + 3/ —x3 — 6e2 + 3¢,

y(x) >z + %z(\/g+ z) Y/ —x3 — 6e2 + 3¢

y(z) > x — %(1 —|—zx/§> Y/ —x3 — 62 4 3¢
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5.8 problem Problem 8

Internal problem ID [2720]

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 Equa-
tions. page 91

Problem number: Problem 8.

ODE order: 1.

ODE degree: 1.

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

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=a}})

y(x) =—tan(In(z) + ¢1)

v/ Solution by Mathematica

Time used: 0.205 (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, IncludeSingular$olutions -> Tz

y(x) — ztan(—log(x) + ¢1)
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5.9 problem Problem 9

Internal problem ID [2721]

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 Equa-
tions. 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) + z cos (yzr) y = sin (z)

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

[dsolve ((y(x)*cos(x*y(x))-sin(x) ) +x*cos (x*y(x) ) *diff (y(x) ,x)=0,y(x), singsol=a\ 1)

arcsin (cos (z) + ¢1)
T

y(z) =

v/ Solution by Mathematica

Time used: 0.628 (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, IncludeSingula#Solutions -> 1

N\

arcsin(— cos(z) + ¢1)
T

y(z) =
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5.10 problem Problem 10

Internal problem ID [2722]

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 Equa-
tions. page 91

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

2y2e2m + 2y62wyl — —3.’172

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 50

Ldsolve ((2*y (x) "2*exp (2*x) +3*x~2) +2xy (x) *exp (2*x) *diff (y (x) ,x)=0,y(x), singsolfall)

y(z) = e \/e% (=ad +c1)
y(z) = —e*\/e% (—a® + 1)
v Solution by Mathematica
Time used: 7.702 (sec). Leaf size: 47

-

.
LDSolve [(2*y [x] “2+Exp [2*x] +3*x72) +2*y [x] *Exp [2*x] *y ' [x]==0,y[x],x, IncludeSingujLarSolut ions ->

y(e) = /e (=" + )
y(@) > Ve (=7 )
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5.11 problem Problem 11

Internal problem ID [2723]

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 Equa-
tions. page 91

Problem number: Problem 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y® + (2yz + sin (y)) ¥ = — cos (z)

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

e B

Ldsolve((y(x)‘2+cos(x) )+(2%xxy (x) +sin(y(x))) *diff (y(x),x)=0,y(x), singsol=a11)J

zy(z)® + sin (z) — cos (y(z)) + ¢; = 0

v/ Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 20

-

N
LDSolve [(y[x]~2+Cos [x])+(2*x*y [x]+Sin[y [x]]) *y' [x]==0,y[x],x, IncludeSingularSojlutions -> True

Solve[zy(z)® — cos(y(z)) + sin(z) = c1, y(x)]
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5.12 problem Problem 12

Internal problem ID [2724]

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 Equa-
tions. page 91

Problem number: Problem 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

sin (y) + ycos (z) + (z cos (y) +sin (z))y' =0

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

-

Ldsolve((sin(y(x))+y(x)*cos(x))+(x*cos(y(x))+sin(x))*diff(y(x),x)=0,y(x), sin§%01=a11)

y(z)sin (z) + zsin (y(z)) + ¢1 =0

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 17

LDSolve [(Sin[y[x]]+y[x]*Cos [x])+(x*Cos [y[x]11+Sin[x]1)*y' [x]==0,y[x],x,IncludeSingularSolutions

Solve[z sin(y(z)) + y(z) sin(z) = ¢1, y(z)]
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6.1 problem Problem 23

Internal problem ID [2725]

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

e hY

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

N\ J

y(z) = e “c; + cpe™”

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

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

y(z) = e (2™ + 1)
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6.2 problem Problem 24

Internal problem ID [2726]

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

e hY

dsolve(diff (y(x) ,x$2)+7*diff (y(x) ,x)+10*y(x)=0,y(x), singsol=all)

N\ J

bz 2z

y(x) = 167 + coe”
v/ Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 22

LDSolve [y'' [x]+7*y' [x]+10*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = e (c26® + 1)
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6.3 problem Problem 25

Internal problem ID [2727]

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

e hY

dsolve(diff (y(x),x$2)-36*y(x)=0,y(x), singsol=all)

N\ J

y(z) = c1e7% + o™

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

LDSolve [y'' [x]-36*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(x) — 1% + cpe™®
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6.4 problem Problem 26

Internal problem ID [2728]

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/:()

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

e hY

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

N\ J

y(z) = 1 + e

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

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

1
y(x) = co — 1016_4’”

164



6.5 problem Problem 27

Internal problem ID [2729]

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

-

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

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 -> Trﬁ.\e]

y(x) = cr1e”" + coe” + cze™”
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6.6 problem Problem 28

Internal problem ID [2730)]

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

-

dsolve(diff (y(x) ,x$3)+3*diff (y(x) ,x$2)-4*diff (y(x),x)-12*y(x)=0,y(x), singsol%all)

—3z 2z

y(z) = c16* + c2e™" + 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 ->J True]

y(z) = e (cze“" + c3e”® + cl)
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6.7 problem Problem 29

Internal problem ID [2731]

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

e hY

dsolve(diff (y(x) ,x$3)+3*diff (y(x),x$2)-18*diff (y(x) ,x)-40*y(x)=0,y(x), singso#=all)

N\ J

—5z 2z

y(z) = 16" + coe™ + cze”
v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 30

LDSolve [y''' [x]+3*y'' [x]-18*y"' [x]-40*y[x]==0,y[x],x,IncludeSingularSolutions -f True]

y(z) = €77 (c2® + 3™ + 1)
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6.8 problem Problem 30

Internal problem ID [2732]

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

e hY

dsolve(diff (y(x) ,x$3)-diff (y(x),x$2)-2xdiff (y(x),x)=0,y(x), singsol=all)

N\ J

y(x) = ¢ + c2e* + cze”

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 28

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

1
y(z) = ci(—e7®) + 5026% +c3
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6.9 problem Problem 31

Internal problem ID [2733]

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

-

dsolve(diff (y(x) ,x$3)+diff (y(x) ,x$2)-10*diff (y(x) ,x)+8*y(x)=0,y(x), singsol=éi1)

y(x) = c1e® + cpe™* + c3e”

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

LDSolve [y''' [x]+y' ' [x]-10*y' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

y(z) = cre™ + coe” + cze*”
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6.10 problem Problem 32

Internal problem ID [2734]

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), ;singsol=all)

N\ J

y(x) = ¢ + 6™ + cze™" + cge”

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 34

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

1
y(x) = (—e_z) + cpe” + 50362”” +cy
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6.11 problem Problem 33

Internal problem ID [2735]

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]]

yl/l/ _ 13y/l _+_ 36y — 0

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

e hY

dsolve(diff (y(x),x$4)-13*diff (y(x),x$2)+36*y(x)=0,y(x), singsol=all)

N\ J

-3z 2z

y(x) = c16® + cpe** + 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]J

y(z) = €% (c2e” + € (ca€” + c3) + 1)
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6.12 problem Problem 34
Internal problem ID [2736]

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_[O,}

x4+ 32y —8y =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 15

-

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: 0.01 (sec). Leaf size: 18

( N
LDSolve [x~2xy' ' [x]+3*x*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]
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6.13 problem Problem 35

Internal problem ID [2737]

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]]

22%y" + 52y +y =0

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

( hY

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: 0.011 (sec). Leaf size: 20

LDSolve [2%x~2%y' ' [x]+56*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Truel]

J

Cz\/g +c
_) _
y(z) -
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6.14 problem Problem 36

Internal problem ID [2738]

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

( hY

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

c
y(z) = c12® + ;2 +c37

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

( N
LDSolve [x~3xy' ' ' [x]+x"2%y' ' [x]-2kx*xy' [x]+2*xy [x]==0,y [x] ,x,IncludeSingularSolutjions -> True]

y(x) — c32® + com + %
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6.15 problem Problem 37

Internal problem ID [2739]

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), sings#1=all)

yx)=c + chﬁ + ch_‘ﬁ

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 41

LDSolve [x~3*y''' [x]+3*x"2%y'' [x]-6*x*y' [x]==0,y[x],x,IncludeSingularSolutions J—> True]

Clif_ﬁ Cz.’L‘ﬁ

y(x) —» — N + Vi + c3
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6.16 problem Problem 38

Internal problem ID [2740]

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 =18¢€

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)

3 e5x

4

Y(z) = 26 + cre7%" +

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 31

LDSolve [y'' [x]+y' [x]-6*y[x]==18*Exp[5*x] ,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

5x

4 + 016_3”” + 0262z

y(z) —
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6.17 problem Problem 39

Internal problem ID [2741]

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”—l—y’—2y=4x2+5

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

( hY

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

11
y(z) = e"cy + e *c; — 20% — 2z — 5

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 31

‘ DSolvel[y'' [x]+y' [x]-2*y[x]==4*x"2+5,y[x],x,IncludeSingularSolutions -> Truel ‘

11
—2z + cze” o

y(z) = —22° — 22 + cie 5
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6.18 problem Problem 40

Internal problem ID [2742]

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/// + 22/” _ y/ _ 2y — 4e2m

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

-

dsolve(diff (y(x) ,x$3)+2*diff (y(x) ,x$2)-diff (y(x),x)-2*y(x)=4*exp(2*x),y(x), s%ngsol=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, IncludeSingularSolutiﬁons -> True]

2x

y(x) — % +c1e7% + ce™" + cze”
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6.19 problem Problem 41

Internal problem ID [2743]

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// _ 1Oy/ + 8y =924 e—3z

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

( hY

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)L singsol=all)

6 e—3x
y(z) = =+ c16” + coe™H

+c3 e2x

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

LDSolve [y''' [x]+y' ' [x]-10*y' [x]+8*y [x]==24*Exp [-3*x],y[x],x, IncludeSingularSolPtions -> True]

e—3x
+ 016_4ac + c2em + C362ac

y(z) —
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6.20 problem Problem 42

Internal problem ID [2744]

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/l/ + 5yl/ + 6y/ — 6e—.’1:

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), singsoi%all)

y(zx) = — - —3e " +cs

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 37

-

.
DSolvel[y''' [x]+5*y'' [x]+6xy' [x]==6*%Exp[-x],y[x],x,IncludeSingularSolutions -> True]

N\ J

1 1
y(x) > —3e7 " — 5016_39” - 5026_230 +c3
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7.1 problem Problem 25

Internal problem ID [2745]

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
Undetermined Coefficients. page 525

Problem number: Problem 25.

ODE order: 2.

ODE degree: 1.

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

yl/+y:66m

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

e hY

dsolve(diff (y(x) ,x$2)+y(x)=6%exp(x),y(x), singsol=all)

N\ J

y(z) = sin (x) ca + ¢ cos (z) + 3€”
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 21

LDSolve [y'' [x]+y[x]==6xExp[x],y[x],x,IncludeSingularSolutions -> Truel J

y(z) — 3e” + ¢; cos(x) + cosin(x)
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7.2 problem Problem 26

Internal problem ID [2746]

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
Undetermined 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"z

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

-

:
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: 0.03 (sec). Leaf size: 29

LDSolve [y'' [x]+4xy' [x]+4*y[x]==5*x*Exp[-2*x] ,y[x],x,IncludeSingularSolutions -}> True]

1
y(z) = 66_2” (52° + 6oz + 61 )
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7.3 problem Problem 27

Internal problem ID [2747]

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

Undetermined Coefficients. page 525
Problem number: Problem 27.
ODE order: 2.

ODE degree: 1.

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

y" + 4y = 8sin (2z)

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: 0.084 (sec). Leaf size: 29

s

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 [2748]

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
Undetermined 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//_y/_2y=5e2z

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: 0.026 (sec). Leaf size: 31

LDSolve [y'' [x]-y' [x]-2*y[x]==5*Exp[2*x] ,y[x] ,x,IncludeSingularSolutions -> Truel]

y(z) = cre™® +e** br_5 +c
3 9
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7.5 problem Problem 29

Internal problem ID [2749]

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
Undetermined 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)

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 %y +

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 45

DSolvely'' [x]+2*y' [x]+5*y[x]==3*Sin[2*x],y[x],x,IncludeSingularSolutions -> T#ue]

N\

1
y(z) — 1—76_’”((—12e”” + 17¢;) cos(2z) + (3e” + 17¢;) sin(2x))
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7.6 problem Problem 30

Internal problem ID [2750]

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
Undetermined Coefficients. page 525

Problem number: Problem 30.

ODE order: 3.

ODE degree: 1.

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

y/// + 2&/” _ 5y/ _ 6y — 4:172

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), sing¥01=a11)

(z) = 207 4 1e 57 +c1e7%% + e %cy + cze”
y\x) = 3 9 o7 T4 2 T C3

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 45

LDSolve [y''' [x]+2*y' ' [x]-6xy' [x]-6*y[x]==4*x"2,y[x],x, IncludeSingularSolutionsJ -> Truel

(2) = 2x2+10m+ e gty g 37
y(z 3 g Tae coe cae™ — o
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7.7 problem Problem 31

Internal problem ID [2751]

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
Undetermined Coefficients. page 525

Problem number: Problem 31.

ODE order: 3.

ODE degree: 1.

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

"

v' =y +y

/ —T

—y=9e

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), singsé}=a11)

9 —T
y(z) = — Z + ¢; 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 -j? True]

—x

4

y(z) > — + c3e” + ¢ cos(z) + ¢z sin(z)
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7.8 problem Problem 32

Internal problem ID [2752]

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
Undetermined Coefficients. page 525

Problem number: Problem 32.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y”’+3y”+3y’+y=2e_$+362m

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*¥),y(x), singsc

e~ % 3 6235
y(z) = 3x + 5 + e %c; + e % + cgz’e®

v/ Solution by Mathematica
Time used: 0.066 (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, IncludeSingPlarSolutions -

1
y(z) = 56_“” (32° + 9c3z® + €** + 9cor + 9cy )
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7.9 problem Problem 33

Internal problem ID [2753]

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
Undetermined Coefficients. page 525

Problem number: Problem 33.

ODE order: 2.

ODE degree: 1.

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

y" + 9y = 5cos (2z)

With initial conditions
[y(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(yp () = 3],y(x), singsol}all)

y(z) = sin (3z) + cos (3z) + cos (2z)

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

s

LDSolve [{y'' [x]1+9*y[x]==5*Cos [2*x] ,{y[0]==2,y' [0]==3}},y[x],x, IncludeSingularSjSlutions -> Tru

y(z) — sin(3z) + cos(2z) + cos(3x)
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7.10 problem Problem 34

Internal problem ID [2754]

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
Undetermined Coefficients. page 525

Problem number: Problem 34.

ODE order: 2.

ODE degree: 1.

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

y”—y=9:1362m

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

N

y(z) = —4e * +8e” + (3x —4) ™

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 29

LDSolve [{y'' [x]-y[x]==9*x*Exp[2*x] ,{y[0]==0,y' [0]==7}},y[x],x, IncludeSingularSﬂolutions -> Tru

y(z) — €*(3z — 4) — 4e™" + 8¢”
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7.11 problem Problem 35

Internal problem ID [2755]

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
Undetermined Coefficients. page 525

Problem number: Problem 35.

ODE order: 2.

ODE degree: 1.

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

y" +9y — 2y = —10sin (z)

With initial conditions
[y(0) = 2,4'(0) = 1]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 15

[dsolve( [diff (y(x),x$2)+diff (y(x),x)-2*y(x)=-10*sin(x),y(0) = 2, D(y) (0) = 1] ,}(x) , singsol=a

y(z) = e72* + cos (z) + 3sin (z)
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 17

e B

LDSolve [{y'' [x]+y' [x]-2*y[x]==-10%Sin[x] ,{y[0]==2,y' [0]==1}},y([x],x, IncludeSin#ularSolutions

y(x) — e ** + 3sin(z) + cos(x)
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7.12 problem Problem 36

Internal problem ID [2756]

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
Undetermined Coefficients. page 525

Problem number: Problem 36.

ODE order: 2.

ODE degree: 1.

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

y" +y — 2y =4cos(x) — 2sin (z)

With initial conditions

[y(0) = —1,4/(0) = 4]

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

[dsolve( [diff (y(x),x$2)+diff (y(x),x)-2%y(x)=4*cos(x)-2*sin(x),y(0) = -1, D(y) (\ﬁ)) = 4],y(x), s

y(z) = —((cos () — sin (z)) €** — & + 1) &7

v/ Solution by Mathematica
Time used: 0.024 (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, Iﬁ\ ludeSingularSc

y(x) — —e ?* + €” +sin(x) — cos(z)
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7.13 problem Problem 38

Internal problem ID [2757]

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
Undetermined Coefficients. page 525

Problem number: Problem 38.

ODE order: 2.

ODE degree: 1.

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

Fj cos (wt)
m

y// + w2y —

With initial conditions

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

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

( N

Ldsolve([diff(y(t),t$2)+omega"2*y(t)=F__O/m*cos(omega*t),y(O) =1, D(y)(0) = O?,y(t), singsol

Fysin (wt) t

y(t) = cos (wt) + o

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 26

LDSolve [{y'' [t]+\ [Omegal “2*y[t]==F0/m*Cos [\ [Omegal *t],{y[0]==1,y' [0]==0}},y [t]J,t , IncludeSingu

FOt sin(tw)
y(t) — oy + cos(tw)
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7.14 problem Problem 39

Internal problem ID [2758]

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
Undetermined 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 — 762:5

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) = e sin (\/5 ac) ¢y + €** cos (\/§x> ¢+

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 40

LDSolve [y'' [x]-4xy' [x]+6*y[x]==T*Exp[2*x],y[x] ,x,IncludeSingularSolutions -> Tjr:ue]

y(z) — %e% (202 cos (\/ix) + 2¢; sin <\/§x> + 7)

195



7.15 problem Problem 40

Internal problem ID [2759]

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
Undetermined Coefficients. page 525

Problem number: Problem 40.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

yl//+yl/+y/+y:4wez

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), sings¥1=all)

o — T
y(z) = % + c1 cos (z) + sin (z) c2 + cze™
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 36

e B

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

T
y(z) = 'z — % + c3e™ + ¢1 cos(x) + ¢y sin(x)
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7.16 problem Problem 41

Internal problem ID [2760)]

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
Undetermined 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)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

[dsolve (diff (y(x) ,x$4)+104*diff (y(x) ,x$3)+2740*diff (y(x) ,x$2)=5*exp(-2%x) *cos (}B*x) ,y(x), sing

_ 667e " cos (6z)c1  39cie”**sin (6z) | 39cse”"*" cos (62)

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: 4.755 (sec). Leaf size: 82

LDSolve [y''''[x]+104x*y'"'' [x]+2740%*y"' "' [x]==5*Exp [-2*x]*Cos [3*x],y[x] ,x,IncludeSjingularSolution

_ 12240e~*"sin(3z)  3475e”*" cos(3x)

V@) =~ iRy saisadry o ”
(156¢; + 667c2)e™>2 cos(6x) N (667c; — 156¢3)e~°2% sin(61) te
1876900 1876900 3
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7.17 problem Problem 46

Internal problem ID [2761]

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
Undetermined 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)°

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(2x) Tcos(2z)
_ T 3z~
y(z) = €’ca + cre 5 &5 + 130

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 39

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

9 1
y(x) — —% sin(2z) + 1—;0 cos(2z) + c1e™* + cpe” — 6
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7.18 problem Problem 47

Internal problem ID [2762]

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
Undetermined 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 = sin (z)° cos (z)

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

y(z) = sin (\/690) ¢y + cos (\/6:5) ¢+ COSS((;lx) + %

v/ Solution by Mathematica
Time used: 0.756 (sec). Leaf size: 39

LDSolve [y'' [x]+6*y[x]==8in[x] “2*Cos[x]~2,y[x],x,IncludeSingularSolutions -> Trjie]

1 ) 1
y(x) — 20 cos(4z) + ¢ cos (\/6:10) + ¢y sin <\/6:v> + 5
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8 Chapter 8, Linear differential equations of order
n. Section 8.4, Complex-Valued Trial Solutions.

page 529

8.1 problem Problem 1
8.2 problem Problem 2
8.3 problem Problem 3
8.4 problem Problem 4
8.5 problem Problem 5
8.6 problem Problem 6
8.7 problem Problem 7
8.8 problem Problem 8
8.9 problem Problem 9
8.10 problem Problem 10
8.11 problem Problem 11
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-

8.1 problem Problem 1

Internal problem ID [2763]

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)

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: 0.02 (sec). Leaf size: 30

N\

DSolvely'' [x]-16*y[x]==20%Cos [4*x],y[x],x,IncludeSingularSolutions -> True]

J

)
y(z) — ~3 cos(4z) + c1e*® + cpe™
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8.2 problem Problem 2

Internal problem ID [2764]

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" 4+ 2y' + y = 50sin (3z)

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 Tca +ze “c; — 3cos (3z) — 4sin (3z)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 34

LDSolve [y'' [x]+2*y' [x]+y[x]==50%Sin[3*x],y[x],x,IncludeSingularSolutions —-> Trj.\e]

y(xz) = —3cos(3x) + e 7(—4€e” sin(3x) + cox + ¢1)
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8.3 problem Problem 3

Internal problem ID [2765]

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 = 10 cos (z) e**

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: 0.023 (sec). Leaf size: 33

‘ DSolvel[y'' [x]-y[x]==10%Exp [2*x]*Cos [x] ,y[x] ,x,IncludeSingularSolutions -> Trué]

y(x) — c1e” + coe™® + e**(2sin(z) + cos(x))
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8.4 problem Problem 4

Internal problem ID [2766]

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 = 169 sin (3z)

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(z) = cye™?* + e *xc; — 12cos (3z) — 5sin (3x)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 36

‘ DSolvel[y'' [x]+4xy' [x]+4*y[x]==169*Sin[3*x],y[x],x,IncludeSingularSolutions ->‘ True]

y(z) = —12cos(3z) + e ** (—532“” sin(3x) + cox + cl)
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8.5 problem Problem 5

Internal problem ID [2767]

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 ()

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: 0.091 (sec). Leaf size: 33

LDSolve [y'' [x]-y' [x]-2*y[x]==40%Sin[x]~2,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(x) — sin(2x) + 3 cos(2x) + cre™* + ce® — 10
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8.6 problem Problem 6

Internal problem ID [2768]

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 = 3cos(2z) €”

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) ¢z + ¢1 cos (z) —

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 34

DSolvel[y'' [x]+y[x]==3*Exp[x]*Cos[2*x],y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — —%ex(cos@x) — 2sin(2z)) + ¢1 cos(z) + cosin(z)
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8.7 problem Problem 7

Internal problem ID [2769]

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]]

y" + 2y + 2y = 2e " sin (x)

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=a}})

y(z) = sin (z) e ®cy + e 7 cos (z) c; — e *(cos (z) z — sin (z))
v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 34

LDSolve [y'' [x]+2*y' [x]+2*y[x]==2*%Exp [-x]*Sin[x],y[x],x, IncludeSingularSolution% -> True]

y(z) — %e‘m(sin(x) — 2z cos(z) + 2¢2 cos(z) + 2¢; sin(z))
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8.8 problem Problem 8

Internal problem ID [2770)]

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]]

xT

y" — 4y = 100sin (z) z e

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 *¢c; — 2e%(5cos (x) x + 10sin () z + 7 cos (x) — sin (x))

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 44

‘ DSolvel[y'' [x]-4*y[x]==100*x*Exp [x] *Sin[x],y[x],x,IncludeSingularSolutions -> True]

y(x) = c1** + cpe** — 2¢%((10z — 1) sin(z) + (5z + 7) cos(x))
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8.9 problem Problem 9

Internal problem ID [2771]

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]]

v + 2y + 5y = 4e % cos (2x)

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), singsolf%ll)

e *(2sin (2z) z + cos (2z))
2

y(z) = e "sin (2z) ca + cos (2z) e %c; +

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 36

LDSolve [y'' [x]+2*y' [x]+5*y[x]==4*Exp [-x]*Cos [2*x] ,y[x],x, IncludeSingularSolutiﬂons -> True]

y(z) = }le—w((l + dey) cos(2z) + 4(z + ¢1) sin(2x))
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8.10 problem Problem 10

Internal problem ID [2772]

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 (3x)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

[dsolve(diff(y(x),x$2)—2*diff(y(x),x)+10*y(x)=24*exp(x)*cos(3*x),y(x), singso%%all)

4¢e”(3sin (3z) z + cos (3z))
3

y(x) = sin (3z) "¢y + cos (3z) €°c; +

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 36

DSolvely'' [x]-2*y' [x]+10*y [x]==24*Exp [x]*Cos [3*x],y[x],x, IncludeSingularSolut#ons -> Truel

N\

y(x) — %ex((2 + 3cz) cos(3z) + 3(4z + ¢;) sin(3z))

210



8.11 problem Problem 11

Internal problem ID [2773]

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" + 16y = 34€” + 16 cos (4z) — 8sin (4x)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

e B
Ldsolve (diff (y(x) ,x$2) +16%y (x)=34*exp (x) +16*cos (4*x)-8*sin (4*x) ,y(x), singsol=jall)

sin (4z)

y(x) = sin (4z) ¢y + cos (4z) ¢; — + cos (4x)  + 2sin (4z) x + 2€°

v/ Solution by Mathematica
Time used: 0.623 (sec). Leaf size: 37

DSolvely'' [x]+16*y[x]==34*Exp [x]+16*Cos [4*x]-8*Sin[4*x],y[x],x, IncludeSingula#Solutions -> T

N\

y(x) — 2€° + (x + i + cl) cos(4x) + <2x - % + 02) sin(4x)
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9.1 problem Problem 1

Internal problem ID [2774]

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
Parameters 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)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

[dsolve(diff(y(x),x$2)—6*diff(y(x),x)+9*y(x)=4*exp(3*x)*ln(x),y(x), singsol=a¥})

y(z) = > + xe**c; + 2%e3*(21n (z) — 3)
v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 30

‘ DSolvel[y'' [x]-6*y' [x]+9*y[x]==4*Exp [3*x]*Log[x],y[x],x, IncludeSingularSolutio#s -> True]

y(z) = ¥ (=32 + 2z° log(z) + c2x + ¢1)
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9.2 problem Problem 2

Internal problem ID [2775]

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
Parameters Method. page 556

Problem number: Problem 2.

ODE order: 2.

ODE degree: 1.

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

e—ZJc
y'+4y +dy = —;
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=a1}[)

y(z) = e + ez, — (In(z) + 1) e >
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23

‘ DSolvely'' [x]+4*y' [x]+4*y[x]==x"(-2)*Exp[-2*x],y[x],x, IncludeSingularSolution# -> Truel

y(x) = e ¥ (=log(x) + cox — 1 +¢)
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9.3 problem Problem 3

Internal problem ID [2776]

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
Parameters 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)°

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: 0.139 (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 [2777]

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
Parameters Method. page 556

Problem number: Problem 4.

ODE order: 2.

ODE degree: 1.

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

2 e—3z

" 6/ 9=
YW=

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), singso;fall)

y(x) = c2e™ + x> + (2zarctan (z) —In (2° + 1)) ™

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 31

-

N
LDSolve [y'' [x]+6%y' [x]+9*y [x]==2%Exp [-3*x]/(x"2+1) ,y[x],x, IncludeSingularSolutjions => True]

y(z) — e ¥ (2zarctan(z) —log (z* + 1) + 23 + ¢1)

216



9.5 problem Problem 5

Internal problem ID [2778]

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
Parameters Method. page 556

Problem number: Problem 5.

ODE order: 2.

ODE degree: 1.

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

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: 0.086 (sec). Leaf size: 56

‘ DSolvel[y'' [x]-4*y[x]==8/(Exp[2*x]+1),y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e7**(2e*"arctanh (2¢* + 1) — ** —log (€** + 1) + c1e** + ¢3)
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9.6 problem Problem 6

Internal problem ID [2779]

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
Parameters 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 (x)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

[dsolve (diff (y(x) ,x$2)-4*diff (y(x),x)+b*y(x)=exp(2*x)*tan(x) ,y(x), singsol=a11}

y(z) = e*®sin () cy + €** cos (z) c; — e** cos (z) In (sec (z) + tan (z))
v/ Solution by Mathematica

Time used: 0.063 (sec). Leaf size: 29

‘ DSolvel[y'' [x]-4*y' [x]+5*y[x]==Exp[2*x]*Tan[x],y[x],x,IncludeSingularSolutions| -> True]

y(z) — €**(cos(z)(—arctanh(sin(z))) + c; cos(z) + ¢, sin(z))
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9.7 problem Problem 7

Internal problem ID [2780)]

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
Parameters Method. page 556

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

36

//+9 - -
Y 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(x) = sin (3z) c2 + cos (3z) ¢1 + 3

— (—In(cos (3z) + 2) + In (cos (3z) — 2)) cos (3z)

v/ Solution by Mathematica
Time used: 0.227 (sec). Leaf size: 61

LDSolve [y'' [x]+9*y[x]==36/(4-Cos [3*x]~2),y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

4sin(3z) arctan <%)
y(z) =
V3

+ cos(3z)(— log(2 — cos(3z)) + log(cos(3z) + 2) + ¢1)

+ ¢ sin(3x)
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9.8 problem Problem 8

Internal problem ID [2781]

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
Parameters Method. page 556

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

2 eSz

" _ 10y + 25y =
Y Yooy =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), singsq}=a11)

y(z) = e*cy + e zcy + ™ (— In (z® 4+ 4) + z arctan (g))

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 34

-

.
DSolvely'' [x]-10*y' [x]+25*y [x]==2*%Exp [6*x]/(4+x"2),y[x],x, IncludeSingularSolu#ions -> Truel

N

y(z) — € <x arctan <§> —log (£ +4) + ez + cl>
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9.9 problem Problem 9

Internal problem ID [2782]

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
Parameters 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)°

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), sing%ol=all)

y(x) = e sin (27) ¢ + € cos (2z) ¢; + €**(sin (27) In (sec (2) + tan (27)) — 1)
v/ Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 37

LDSolve [y'' [x]-6%y' [x]+13%y[x]==4%Exp[3*x]*Sec[2*x] ~2,y[x],x, IncludeSingularSoJLutions -> True

y(z) — €% (cy cos(2z) + sin(2z) coth ™" (sin(2z)) + ¢; sin(2z) — 1)
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9.10 problem Problem 10

Internal problem ID [2783]

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
Parameters 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(r)+4e”

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: 0.065 (sec). Leaf size: 91

Vs N

LDSolve [y'' [x]+y[x]==4*Exp[x]*Sec[x],y[x],x,IncludeSingularSolutions -> True] J

y(x) — —4ie” Hypergeometric2F1 (—%, 1,1— %, —e2i“’) cos(z)

8 4 . . . .
+ (5 + gz) e(112)% Hypergeometric2F 1 (1, 1-— %, 2 — %, —e2m> cos(z)

+ 4e” sin(x) + ¢; cos(x) + co sin(x)
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9.11 problem Problem 11

Internal problem ID [2784]

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
Parameters 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(z)+22> + 5z +1

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: 0.208 (sec). Leaf size: 33

‘ DSolvel[y'' [x]+y[x]==Csc[x]+2*x~2+5*x+1,y[x],x,IncludeSingularSolutions -> Trué]

y(x) — 2% 4+ 52 + (—x + ¢1) cos(z) + sin(x)(log(sin(x)) + c2) — 3
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9.12 problem Problem 12

Internal problem ID [2785]

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
Parameters 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)

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: 0.06 (sec). Leaf size: 35

e

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

~—

y(z) — e *(2(e* + 1) arctan (€”) + c1€™ + ¢2)
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9.13 problem Problem 13

Internal problem ID [2786]

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
Parameters Method. page 556

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

mx

y// _ 2my/ + m2y —

241

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+x~2) ,y(x), singsojl=a11)

_In(z*+1)

y(x) = €™ cy + €™ xcy + emm< 5

+ x arctan (x))

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 37

tDSolve [y'' [x]-2*m*y' [x]+m~2*y [x]==Exp [m*x]/(1+x~2),y[x],x, IncludeSingularSolu*:ions -> True]

1
y(z) — 56"”” (2x arctan(z) — log (x2 + 1) + 2(cox + 01))
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9.14 problem Problem 13

Internal problem ID [2787]

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
Parameters Method. page 556

Problem number: Problem 13.

ODE order: 2.

ODE degree: 1.

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

4¢e”In (x)

y' =2 ty=——3
i

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)=4*exp(x)*x‘(-3)*1n(x),y(x), singso;fall)

2¢”In(x) +3€”
T

y(z) = e"co+ze%c) +

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 28

LDSolve [y'' [x]-2*y' [x]+y[x]==4*Exp[x]*x~(-3) *Log[x],y[x],x, IncludeSingularSoluj:ions -> True]

e®(cor? + 2log(z) + 1z + 3)
T

y(z) -
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9.15 problem Problem 15

Internal problem ID [2788]

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
Parameters Method. page 556

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

—T

y'+2) +y=

—z?+4

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 54

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=exp(—x)/sqrt(4—x‘2),y(x), singsol=a#1)

e™"(—arcsin (£) zv/—z2 + 4 + 2% — 4)

—x2 44

y(z) =e“co+ze "c; —

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 50

e hY

DSolvely'' [x]+2*y' [x]+y[x]==Exp[-x]/Sqrt[4-x"2],y[x],x, IncludeSingularSolutio#s -> Truel

N J

Vi — 12
y(z) > e™® (—2:10 arctan <T2x> +vV4—22+cr + 01)
z
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9.16 problem Problem 16

Internal problem ID [2789]

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
Parameters Method. page 556

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

6de™*

T 1Ty =
v Y 3 + sin (4z)°

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

( N

Ldsolve (diff (y(x),x$2)+2+diff (y(x) ,x)+17*y(x)=64*exp(-x)/(3+sin(4*x)~2) ,y(x), jsingsol=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))) -
3

_|_

v Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 72

e

kDSolve [y'' [x]+2*y' [x]+17*y[x]==64*Exp[-x]/(3+Sin[4*x]~2),y[x],x, IncludeSingul%arSolutions ->

sin(4x)
V3
+ 3 cos(4z)(— log(2 — cos(4x)) + log(cos(4z) + 2) + 02))

y(z) = %e-m (4\/§Sin(4x) arctan ( > + 3¢, sin(4z)
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9.17 problem Problem 17

Internal problem ID [2790]

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
Parameters Method. page 556

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

Y+ 4y +4y = +22° —1

241

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~2-1,7 (x) J singsol=all)

(z—1)°

y(z) = c2e™* + e *zc; — 2¢7*In (¢ + 1) + 4arctan (z) ez + 5

v/ Solution by Mathematica
Time used: 0.58 (sec). Leaf size: 59

-

.
DSolvely'' [x]+4*y' [x]+4*y[x]==4xExp[-2*x]/(1+x"2)+2*x~2-1,y[x],x, IncludeSingu#.arSolut ions ->

N\

1
y(z) = 56_270 (8z arctan(z) + €**z® — 4log (z° + 1) — 2e**z + €* + 2,7 + 2¢1)
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9.18 problem Problem 18

Internal problem ID [2791]

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
Parameters 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 = 151n (z) e + 25 cos (x)

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

[dsolve (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(x) = e + e *xcy + + 3cos (z) + 4sin (x)

v/ Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 54

‘ DSolvel[y'' [x]+4*y' [x]+4*y[x]==15*Exp[-2#*x]*Log[x]+25*Cos [x],y[x],x, IncludeSinéularSolutions

1
y(z) = Ze_Qx(—45x2 + 30z log(z) + 16€** sin(z) + 12 cos(z) + 4coz + 4y )
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9.19 problem Problem 19

Internal problem ID [2792]

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
Parameters Method. page 556

Problem number: Problem 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

2 T
y///_3y//+3y/_y: xe?

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(}() , singsol=all

y(z) = —2€"In(z) 7 + c1e” + coxe” + c3z’€”
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v/ Solution by Mathematica
Time used: 0.393 (sec). Leaf size: 627

kDSolve [y''' [x]-6*y'' [x]+3*y' [x]-y[x]==2*%x"(-2)*Exp[x],y[x],x, IncludeSingularSﬁolutions => Tru

y(z)
2i(Root [#1% — 6#1° + 341 — 1&, 1] — Root [#1° — 6#1% + 3#1 — 1&, 2] ) exp (zRoot [#1° — 6#1%.
_>
2i(Root [#1% — 6#1% + 3#1 — 1&, 2] — Root[#1% — 6#1% + 3#1 — 1&, 3] ) exp (zRoot [#1° — 641
_|_

2i(Root [#1% — 6#1% 4+ 3#1 — 1&, 1] — Root [#1% — 6#1% + 3#1 — 1&, 3] ) exp (zRoot [#1° — 641

+ cpexp (zRoot[#1° — 6417 + 3#1 — 1&,2])
+ cz 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 [2793]

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
Parameters 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 ()

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

[dsolve (diff (y(x),x$3)-6+diff (y(x),x$2)+12*¢diff (y(x),x)-8%y(x)=36%exp(2*x)*1n (}() ,y(x), singsc

y(z) = 61n (z) e*x® — 11e*2® + c16** + cye**x + cze**z?
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 36

‘ DSolvel[y''' [x]-6*y'' [x]+12*y' [x]-8*y[x]==36*Exp[2*x]*Log[x],y[x],x, IncludeSinéularSolutions

y(z) — € (—112° + 62° log(z) + c32> + 2z + 1)
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9.21 problem Problem 21

Internal problem ID [2794]

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
Parameters Method. page 556

Problem number: Problem 21.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

2e7"

2 +1

ylll + 3yll + 3yl + y —

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),&(x), singsol=z

T

y(z) = arctan (z) z°¢™* — In (2> + 1) ze™ — e " arctan (z)

+ze® +e % + coe x4 cgrie ™

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 42

( N
LDSolve [y''' [x]+3*y' ' [x]+3*y' [x]+y[x]==2*%Exp[-x]/(1+x"2),y[x],x,IncludeSingularSolutions -> T

y(z) = e *((2* — 1) arctan(z) — zlog (z° + 1) + c32° + &+ cox + ¢1)
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9.22 problem Problem 22

Internal problem ID [2795]

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
Parameters Method. page 556

Problem number: Problem 22.

ODE order: 3.

ODE degree: 1.

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

y/// _ 6y” + 9y’ =12 e3m

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), sings¥1=all)

(Bcir + 1822 — ¢; + 3¢y — 12z + 4) %7
9

y(z) =

v/ Solution by Mathematica

+c3

Time used: 0.06 (sec). Leaf size: 39

LDSolve [y''' [x]-6*y'' [x]+9*y' [x]==12%Exp[3*x],y[x],x,IncludeSingularSolutions j-> True]

1
y(@) = 5¢* (180" +3(~4 + cr)a + 4+ 31 —2) + o3
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9.23 problem Problem 23

Internal problem ID [2796]

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
Parameters Method. page 556

Problem number: Problem 23.

ODE order: 2.

ODE degree: 1.

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

Yy’ —9y = F(z)

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* + cre7 + (Je éx) z)e’ (Je (32 z)e

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 66

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

y(z) = e (e% /1 ’ Se MUR(RIIKT) + /1 ' ~ S FUR(KRDAKT] + e + 02>
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9.24 problem Problem 24

Internal problem ID [2797]

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
Parameters 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)

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 & F(a)dz) € — (] F(z) e**dr)) e
3

y(z) = e “cy + e +

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 66

‘ DSolvel[y'' [x]+5*y' [x]+4*y[x]==F[x],y[x],x,IncludeSingularSolutions -> True] ‘

y(z) - et ( /1 S OR(R[AKI] + ¢ /1 SUR(K()AK[2] + erd + c1>
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9.25 problem Problem 25

Internal problem ID [2798]

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

Parameters Method. page 556
Problem number: Problem 25.
ODE order: 2.

ODE degree: 1.

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

y'+y —2y=F(z)

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(z) dr) o — (] F(z) e**dr)) e
3

y(z) = e"cy + e ¢y +

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 68

‘ DSolvel[y'' [x]+y' [x]-2*y[x]==F[x],y[x],x,IncludeSingularSolutions -> Truel

T

y(z) - e ( /1 SR UR(R[AKI] + ¢ /1 3¢ MPF(KI)AKT2) + ™ + cl)

238



9.26 problem Problem 26

Internal problem ID [2799]

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
Parameters Method. page 556

Problem number: Problem 26.

ODE order: 2.

ODE degree: 1.

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

Y +4y' — 12y = F(x)

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
8

y(z) = 6™ + cre7% +

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 68

‘ DSolvel[y'' [x]+4xy' [x]-12*y[x]==F[x],y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) — € ( /1 S MR(R I + /1 e PR AR + erc + cl)
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9.27 problem Problem 27

Internal problem ID [2800)]

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
Parameters 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 = bz e*®

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)+4*y(x)=5*x*exp(2*x),y(0) = 1, D(y)(0) = 0],y(x), sings

N

e?®(5x3 — 12 + 6
y(z) = ( 5 )

v Solution by Mathematica
Time used: 0.023 (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, IncludﬁaSingularSoluti

y(z) = %62“” (5z° — 12z + 6)
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9.28 problem Problem 28

Internal problem ID [2801]

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
Parameters 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)

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

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

( N

Ldsolve([diff(y(x),x$2)+y(x)=sec(x),y(O) = 0, D(y)(0) = 1],y(x), singsol=all) J

y(x) = sin (z) + sin () z — cos (z) In (sec (z))
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 24

s

LDSolve [{y'' [x]-4*y"' [x]+4*y[x]==5*x*Exp[2*x] ,{y[0]==1,y' [0]==0}},y[x],x, Includ}SingularSoluti

y(x) — %62‘” (52° — 12z + 6)
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10.9 problem Problem 22 . . . . . . ... ...
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10.1 problem Problem 14
Internal problem ID [2802]

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]]

o?y" + 4zy + 2y = 41n (z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

e N

Ldsolve(x’?*diff (y(x) ,x$2) +axx*diff (y(x) ,x)+2%y(x)=4*1n(x) ,y(x), singsol=all) J

y(x)=21n(x)+%—3+—

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

‘ DSolve [x~2*y'' [x]+4x*x*y' [x]+2*y[x]==4*Log[x],y[x],x,IncludeSingularSolutions +> Truel

C1 Co
y(z) — 2 + 2log(z) + P 3
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10.2 problem Problem 15

Internal problem ID [2803]

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]]

r?y" + 4zy’ + 2y = cos (z)

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) J

_ca  cos(z) o

yx) = — -

z x2 2

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20

-

.
DSolve [x~2*y'' [x]+4*x*y' [x]+2*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]

N\ J

—cos(z) + oz + 1
72

y(z) —
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10.3 problem Problem 16
Internal problem ID [2804]

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]]

%y + zy + 9y = 9In ()

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

-

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)) ¢; + 1In (z)
v/ Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 24

e

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

y(x) — log(x) + ¢1 cos(3log(z)) + co sin(3log(z))
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10.4 problem Problem 17

Internal problem ID [2805]

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]]

2y —zy + 5y =8In(2)°x

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 31

Ldsolve(x‘2*diff(y(x),x$2)-x*diff(y(x),x)+5*y(x)=8*x*(1n(x))“2,y(x), singsol=all)

y(z) = zsin (2In (z)) ¢; + zcos (2In () ¢; + 2In (2)°z — =

v/ Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 31

LDSolve [x~2xy' ' [x]-x*y' [x]+5*y[x]==8*x*(Log[x])~2,y[x],x, IncludeSingularSolutiﬂons -> 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 [2806]

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]]

r*y" — 4zy + 6y = z*sin (z)

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

e N
Ldsolve(x‘2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x‘4*sin(x),y(x), singsol=a¥})

y(z) = 2%cy + c12% — sin (z) 2
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 20

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

y(x) = z*(—sin(z) + coz + ¢1)
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10.6 problem Problem 19
Internal problem ID [2807]

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]]

z2y" + 6zy + 6y = 4>

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

-

:
dsolve (x"2*diff (y(x),x$2) +6*x*diff (y(x) ,x)+6*xy(x)=4*exp(2*x),y(x), singsol=a1#)

2z
_a _e*® 2z
p z + e 4+

y(z) = p

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 25

‘ DSolve [x~2xy' ' [x]+6*x*y' [x]+6*y [x]==4%Exp[2*x],y[x],x, IncludeSingularSolution# -> True]
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10.7 problem Problem 20

Internal problem ID [2808]

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]]

x2y” _ 31,y/ + 4y =

In (x)

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=a11}

y(z) = 2°c; + In (z) 12 + In (z) 2°(—=1 + In (In (z)))
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 24

e

kDSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==x"2/Log[x],y[x],x, IncludeSingularSolution% -> 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 [2809]

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]]

%y — (2m — 1)z + m?y = 2™ In ()"

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* (In(x)) “k,y(x), singsol=all)

N\

2™ In (z)"*?

y(w) = meQ + In (.’II) xmcl + m

v/ Solution by Mathematica

Time used: 0.064 (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, IncludeSing#larSolutions -

N

m( log"?(z)
y(z) >z (m + comlog(z) + cl>
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10.9 problem Problem 22

Internal problem ID [2810)]

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 —zy +5y =0

With initial conditions

(1) = V2,y/(1) =3v2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

Ldsolve([x’?*diff(y(x),x$2)-x*diff(y(x),x)+5*y(x)=0,y(1) = 27(1/2), D(y) (1) = ?*2‘(1/2)],y(x)

y(z) = V2 z(sin (2In (z)) + cos (21n (z)))
v Solution by Mathematica
Time used: 0.027 (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} IncludeSingula

y(z) = V2x(sin(2log(x)) + cos(2log(z)))
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10.10 problem Problem 23

Internal problem ID [2811]

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_[O,}

t2y" +ty +25y =0

With initial conditions

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 22

e

Ldsolve([t*z*diff(y(t),t$2)+t*diff(y(t),t)+25*y(t)=o,y(1) = 3/2%3~(1/2), D(y) (\Jl) = 15/2],y(t)

y(t) = 3sin (521n (1)) N 3v3 cos2(5ln (1))

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 26

-

LDSolve [{t"2*y"' ' [t]+txy' [t]1+25*y[t]1==0,{y[1]==3*Sqrt[3]1/2,y' [1]==15/2}},y[t] ,t} IncludeSingula

y(t) — g(sin(5 log(t)) + v/3 cos(5 log(t))>
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11.1 problem Problem 1

Internal problem ID [2812]

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_[O,}

2y’ —3zy +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: 0.015 (sec). Leaf size: 18

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

y(z) = 2*(2czlog(z) + ¢1)
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11.2 problem Problem 2

Internal problem ID [2813]

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]]

zy'+(1-27)y +y(z—1)=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)+(1-2%x)*diff (y(x) ,x)+(x-1)*y(x)=0,exp(x)],y(x), sing}?ol=a11)

y(z) = 16 + c2€” In (z)
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 17

s

LDSolve [x*xy' ' [x]+(1-2%x)*y' [x]+(x-1) *y[x]==0,y[x] ,x,IncludeSingularSolutions -j? True]

y(z) = e"(calog(z) + 1)
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11.3 problem Problem 3

Internal problem ID [2814]

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 —2zy + (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: 0.029 (sec). Leaf size: 33

-

.
DSolve [x~2*y'' [x]-2*x*y' [x]+(x"2+2)*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

N\ J

y(x) = cre "z — iiczei””x
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11.4 problem Problem 4

Internal problem ID [2815]

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" — 22y +2y =0

Given that one solution of the ode is
Nn=x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

‘dsolve([(1—x‘2)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,x],y(x), singsol=all}

In(z—1)z In(z+1)z
2 2 +1

y(x) = 1z + 02( .

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 33

-

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

y(x) = iz — %cz(w log(1 —z) — zlog(x + 1) + 2)
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11.5 problem Problem 5

Internal problem ID [2816]

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_[O,}

/

y”—?i—l—4yx2=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

[dsolve( [diff (y(x),x$2)-1/x*diff (y(x) ,x)+4*x"2*y(x)=0,sin(x"2)],y(x), singsol=}ll)

y(z) = cisin (z?) + 3 cos (2°)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 20

e

LDSolve [y'' [x]-1/x*y' [x]+4*x~2*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ‘]

y(z) = c1 cos (z*) + ¢o sin (z?)
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11.6 problem Problem 6

Internal problem ID [2817]

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]]

4z%y" + 4oy’ + (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)1] ,y(x), singsol

_csin(x) | cycos ()

v/ Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 39

‘ DSolve [4*x~2x*y' "' [x]+4*x*xy' [x]+(4*x~2-1)*y[x]==0,y[x],x, IncludeSingularSolutio#s -> Truel

e~ (2¢) — icye®™®)

y(z) = NG
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11.7 problem Problem 10

Internal problem ID [2818]

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(z)

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: 0.023 (sec). Leaf size: 24

s

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

-/

y(z) = (—z + ¢1) cos(z) + sin(z)(log(sin(z)) + c2)
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11.8 problem Problem 11

Internal problem ID [2819]

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]]

ry’ — (22 + 1)y + 2y = 822%™

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) - (2xx+1)*diff (y(x) ,x)+2*y (x)=8%x"2*exp (2*x) ,exp (2*x) ]J,y(x) , singsol=

y(z) = (14 22) ¢y + c1e** + 2e*2?

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 32

LDSolve [xxy' ' [x]-(2xx+1)*y' [x]+2*xy [x]==8*x"2*Exp [2*x] ,y [x],x, IncludeSingularSojlutions -> True

1
y(ac) 2 (21‘2 — 14+ Cl) — 162(217 + 1)
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11.9 problem Problem 12

Internal problem ID [2820]

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]]

r?y" — 3zy + 4y = 82*

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=a#1)

N

y(z) = x’cy + In () c12° + 22
v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 23

LDSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==8%x"4,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = z°(22° + 2c; log(z) + 1)
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11.10 problem Problem 13
Internal problem ID [2821]

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]]

y" — 6y +9y =156z

Given that one solution of the ode is

3z

|
@

n

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

Ldsolve( [Aiff (y(x),x$2)-6*diff (y(x) ,x)+9*y(x)=15*exp(3*x) *sqrt (x) ,exp(3*x)] ,y(%{) , singsol=all

y(z) = 26 + z€*c; + Ag3e”
v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 25

LDSolve [y'' [x]-6%y' [x]+9*y[x]==15%Exp [3*x]*Sqrt [x] ,y[x],x, IncludeSingularSolutJions -> True]

y(x) — > (43:5/2 + cox + 01)
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11.11 problem Problem 14

Internal problem ID [2822]

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)

Given that one solution of the ode is

2x

|
@

n

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve( [Aiff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=4*exp(2*x)*1n(x) ,exp(2*x)],y(x) J singsol=all)

y(x) = c2e® + e*xc; + e 1*(2In (z) — 3)

v Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 30

LDSolve [y'' [x]-4xy' [x]+4*y[x]==4*Exp [2*%x] *Log[x] ,y[x] ,x, IncludeSingularSolutiofls -> True]

y(z) = ¥ (=32 + 2z° log(z) + 2z + ¢1)

264



11.12 problem Problem 15

Internal problem ID [2823]

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=In(z) vz

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) \J

(&) = VEer + VE ln(a)cy + 2 VE

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 29

‘ DSolve [4*x~2xy' ' [x]+y[x]==Sqrt [x]*Log[x],y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — i\/:?(logg’(x) + 12¢, log(z) + 24¢y)

265



12 Chapter 8,

Linear differential equations of

order n. Section 8.10, Chapter review. page 575

12.1 problem Problem 7

12.2 problem Problem 8

12.3 problem Problem 18
12.4 problem Problem 19
12.5 problem Problem 20
12.6 problem Problem 21
12.7 problem Problem 22
12.8 problem Problem 27
12.9 problem Problem 28
12.10problem Problem 29
12.11problem Problem 30
12.12problem Problem 31
12.13problem Problem 32
12.14problem Problem 33
12.15problem Problem 34

266

267
268



12.1 problem Problem 7

Internal problem ID [2824]

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

e hY

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

N\ J

2z

2 4 ey

y(x) = c1€” + e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

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

y(z) = e (cor + c36* + 1)
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12.2 problem Problem 8

Internal problem ID [2825]

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), sings¥1=all)

5 5.

y(z) = e ®c; + coe " sin (z) + cze>* cos (x)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 30

LDSolve [y'' ' [x]+11*y' ' [x]+36*y' [x]+26*y[x]==0,y[x],x,IncludeSingularSolutions J—> True]

y(z) = e %% (c3e™ + 3 cos(z) + c1 sin(z))

268



12.3 problem Problem 18

Internal problem ID [2826]

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 >

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¢, + 2722

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 23

LDSolve [y'' [x]+6*y' [x]+9*y [x]==4*Exp[-3*x],y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = e (22° + oz + 1)
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12.4 problem Problem 19
Internal problem ID [2827]

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—2z

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: 0.021 (sec). Leaf size: 23

LDSolve [y'' [x]+6*y' [x]+9*y [x]==4*Exp[-2*x],y[x] ,x,IncludeSingularSolutions -> jl‘rue]

y(x) — €737 (4e” + coz + 1)
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12.5 problem Problem 20
Internal problem ID [2828]

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// + 25y/ — .’,(,‘2

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: 0.272 (sec). Leaf size: 71

‘DSolve [y''' [x]-6*y'' [x]+25*y' [x]==x"2,y[x],x,IncludeSingularSolutions -> Trueﬂ

() » 4 02, 228
y 75 " 625 ' 15625

1 1
— 2—5(401 — 3cy)€e* cos(4x) + 2—5(301 + 4cp)e® sin(4x) + c3
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12.6 problem Problem 21
Internal problem ID [2829]

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)

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}all)

_ 3e’cos(4x)cy | 4cie¥sin (4x)  4cye” cos (4x)

y(@) = 25 25 2
3e3%sin (4z) ¢y N 2sin (4z)  cos (4z) .
25 219 292 ’

v Solution by Mathematica
Time used: 0.686 (sec). Leaf size: 60

‘ DSolvely''' [x]-6*y'' [x]+25*y' [x]==8in[4%*x],y[x],x,IncludeSingularSolutions —>‘ Truel

(25 4 292(4c; — 3c2)e®®) cos(4z) (50 + 219(3c; + 4es)e®®) sin(4x)
y(@) = 7300 + 5475 tes
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12.7 problem Problem 22
Internal problem ID [2830)]

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" +9y" + 24y + 16y =8e T +1

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(%() , singsol=all

_ i _ 16e™* + 8re™®
16 27 9

4z

y(x) +ecie +e ey +czTe

v/ Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 39

-

LDsolve [y''' [x]+9*y' ' [x]+24*y' [x]+16*y[x]==8*Exp[-x]+1,y[x],x, IncludeSingularSjblutions -> Tru
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12.8 problem Problem 27

Internal problem ID [2831]

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]]

y' —4y=5¢"

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

e hY

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

N\ J

5 X
y(z) = 26 + e ¥c; — ;

v Solution by Mathematica
Time used: 0.017 (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 [2832]

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]]

vV ' +2y +y=2ze"

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) =eCca+xe %c; +

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 27

-

.
DSolvely'' [x]+2*y' [x]+y[x]==2%x*Exp[-x],y[x],x,IncludeSingularSolutions -> Tr#e]

N\

1
y(z) — ge_”” (z° + 32z + 3c1)

275



12.10 problem Problem 29

Internal problem ID [2833]

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/l_y=4ez

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

-

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: 0.017 (sec). Leaf size: 25

‘ DSolvely'' [x]-y[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

y(x) > e®(2x —14¢1) + ce™®
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12.11 problem Problem 30

Internal problem ID [2834]

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)

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: 105.448 (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]
+ ¢; AiryAi (\3/—_1:3) + ¢o AiryBi (\3/—_133)
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12.12 problem Problem 31

Internal problem ID [2835]

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)

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(x) = sin (2z) ¢z + cos (2z) ¢; + im cos (2z) (csgnéx) — 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: 0.056 (sec). Leaf size: 48

-

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

-/

y(z) — %l(— CosIntegral(2x) cos(2z) —Si(2z) sin(2z) +log(x) +4c; cos(2x) +4co sin(2z))
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12.13 problem Problem 32

Internal problem ID [2836]

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]]

y'+2y —3y=5¢€"

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

e hY

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

N\ J

5z e”®
4

y(z) = e"cy + c1e7 +

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 29

r

N
LDSolve [y'' [x]+2xy' [x]-3*y[x]==5*Exp[x],y[x],x,IncludeSingularSolutions -> Truel]

y(z) = cre7® +€° br_ 5 +c
4 16
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12.14 problem Problem 33
Internal problem ID [2837]

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]]

y"' +y = tan(z)

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) c2 + ¢1 cos (z) — In (sec (z) + tan (z)) cos (z)
v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 23

s

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

~—

y(z) — cos(z)(—arctanh(sin(z))) + ¢; cos(z) + co sin(z)
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12.15 problem Problem 34
Internal problem ID [2838]

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) + 3¢€”

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

-

Ldsolve (diff (y(x) ,x$2) +y (x)=4*cos(2*x)+3*exp(x) ,y(x), singsol=all)

~—

4 cos (2) 4 3e”
3 2

y(z) =sin (z) c2 + ¢ cos (z) —

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 30

DSolvely'' [x]+y[x]==4*Cos[x]*3*Exp[x],y[x],x,IncludeSingularSolutions -> Truel]

N\ J

y(z) — %ex@ sin(z) + cos(x)) + ¢ cos(x) + ¢ sin(x)
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13.1 problem Problem 1

Internal problem ID [2839]

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"

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: 0.046 (sec). Leaf size: 18

e B
LDSolve [{y' [t]-2xy[t]==6xExp [6*t] ,{y[0]==3}},y[t],t,IncludeSingularSolutions —f True]

y(t) = e + 2%
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13.2 problem Problem 2

Internal problem ID [2840)]

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‘]]

y +y=28e"

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 -> jl‘rue]

y(t) — 2¢3t
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13.3 problem Problem 3

Internal problem ID [2841]

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=2e""

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)

y(t) = (¥ +2) ™

v Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 18

e B
LDSolve [{y' [t]+3*y[t]==2%Exp[-t],{y[0]==3}},y[t],t,IncludeSingularSolutions —>J True]

y(t) = e (e +2)
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13.4 problem Problem 4

Internal problem ID [2842]

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 +1y = 4t

With initial conditions

[y(0) = 1]

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

e hY

dsolve([diff (y(t),t)+2xy(t)=4*t,y(0) = 1],y(t), singsol=all)

N J

y(t) =2t —1+2e™*

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

LDSolve [{y' [t1+2xy[t]==4xt,{y[0]==1}},y[t],t,IncludeSingularSolutions -> True]J

y(t) = 2t +2e7 % -1
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13.5 problem Problem 5

Internal problem ID [2843]

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‘]]

y' —y = 6cos(t)

With initial conditions

[y(0) = 2]

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 -> Tr#e]

y(t) — 5e' + 3sin(t) — 3cos(t)
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13.6 problem Problem 6

Internal problem ID [2844]

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)

With initial conditions

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

-

Ldsolve([diff (y(t) ,t)-y(t)=5*sin(2*t) ,y(0) = -1],y(t), singsol=all)

-/

y(t) = —2cos (2t) — sin (2t) + €’

v/ Solution by Mathematica

Time used: 0.09 (sec). Leaf size: 21

‘ DSolve[{y' [t]-y[t]==5*8in[2*t],{y[0]==-1}},y[t],t,IncludeSingularSolutions -> ‘ True]

y(t) — €' — sin(2t) — 2 cos(2t)
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13.7 problem Problem 7

Internal problem ID [2845]

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 ()

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: 27

‘ DSolve [{y' [t]+y[t]==5*Exp[t]*Sin[t],{y[0]1==1}},y[t],t, IncludeSingularSolution# -> True]

y(t) — 2e" + 2e’ sin(t) — € cos(t)
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13.8 problem Problem 8

Internal problem ID [2846]

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: 0.012 (sec). Leaf size: 18

LDSolve [{y'' [t]1+y' [t]1-2*y[t]==0,{y[0]==1,y' [0]==4}},y[t],t, IncludeSingularSoluj:ions -> True]

y(t) — 2e' —e
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13.9 problem Problem 9

Internal problem ID [2847]

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 + 5 cos (2t)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17

LDSolve [{y'' [t]+4*y[t]==0,{y[0]==5,y' [0]==1}},y[t],t,IncludeSingularSolutions j—> True]

y(t) — 5cos(2t) + sin(t) cos(t)
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13.10 problem Problem 10

Internal problem ID [2848]

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

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: 0.013 (sec). Leaf size: 19

e

kDSolve [{y'' [t]1-3*y' [t]1+2*y[t]==4,{y[0]==0,y"' [0]==1}},y([t],t, IncludeSingularSojLutions -> True

y(t) — —5e' + 3e* + 2
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13.11 problem Problem 11

Internal problem ID [2849]

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' — 1y — 12y = 36

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: 0.014 (sec). Leaf size: 14

LDSolve [{y'' [t]-y' [t]1-12*y[t]1==36,{y[0]==0,y' [0]==12}},y[t],t, IncludeSingularSﬁ;alutions -> Tru

y(t) = 3(e* —1)
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13.12 problem Problem 12

Internal problem ID [2850)]

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 —2y=10e""

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$2)+diff (y(t),t)-2*y(t)=10*exp(-t),y(0) = 0, D(y) (0) = 1] ,$f(t) , singsol=a

N

y(t) = (2 —5e' +3) e

v/ Solution by Mathematica

Time used: 0.019 (sec). Leaf size: 25

[DSolve [{y'' [t]+y' [t]1-2*y[t]==10*Exp[-t],{y[0]==0,y' [0]==1}},y[t],¢t, IncludeSinT#ularSolutions

y(t) = e (—be' +2e™ +3)
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13.13 problem Problem 13

Internal problem ID [2851]

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]]

yll _ 3yl +2y — 4e3t

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) = Ol],y(t), singsol

N J

y(t) = —4e* +2e%e’ + 2¢'

v/ Solution by Mathematica
Time used: 0.016 (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, IncludeSJingularSolution

y(t) — 2¢t(ef — 1)
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13.14 problem Problem 14

Internal problem ID [2852]

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 =30e7

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?, singsol=all)

N J

y(t) = (3™ —4e® +2)e™™

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 21

LDSolve [{y'' [t]-2*y' [t]==30*%Exp[-3*t],{y[0]==1,y' [0]==0}},y([t],t, IncludeSingulﬂa_rSolutions ->

y(t) — 2e73 + 3 — 4
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13.15 problem Problem 15

Internal problem ID [2853]

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= 1262t

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(¢), singsol=#lll)

N

y(t) =2e" —5e' +4e*

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 25

LDSolve [{y'' [t]-y[t]l==12xExp[2*t] ,{y[0]==1,y' [0]==1}},y([t],t, IncludeSingularSojLutions -> True

y(t) = 2e7" — 5e’ + 4e*
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13.16 problem Problem 16

Internal problem ID [2854]

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”"

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%all)

N

y(t) = sin (2t) + 2cos (2t) +2e~*

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 23

e

kDSolve [{y'' [t]1+4*y[t]==10%Exp[-t],{y[0]==4,y' [0]==0}},y[t],t, IncludeSingularSﬁ;alutions -> Tru

y(t) — 2e~" + sin(2t) + 2 cos(2t)
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13.17 problem Problem 17

Internal problem ID [2855]

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—6¢'

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)-6xy(t)=6x(2-exp(t)),y(0) = 5, D(y)(0) = —#],y(t), singsc

N

(8% + 5e3 —10e? + 22) e~
t) =
y(t) g

v/ Solution by Mathematica
Time used: 0.067 (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, IncludejéingularSolutio

22
y(t) — e+ o
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13.18 problem Problem 18

Internal problem ID [2856]

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)

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) = 41,y(t), singsol=a11})

et Té
y(t) = 5 t5 - 3 cos (t)

v Solution by Mathematica

Time used: 0.018 (sec). Leaf size: 26

LDSolve [{y'' [t]1-y[t]==6%Cos[t],{y[0]==0,y' [0]==4}},y[t],t, IncludeSingularSolutjions -> True]

y(t) — %(—e‘t + 7e* — 6cos(t))
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13.19 problem Problem 19

Internal problem ID [2857]

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)

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(y) (0) = 1],y(v), singso\jl=a11)

y(t) = 2e* + e —sin (2¢)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 24

-

.
LDSolve [{y'' [t]-9*y[t]==13*Sin[2*t],{y[0]==3,y' [0]==1}},y[t],¢t, IncludeSingularjéolutions -> T1

y(t) = e73 4 2e3 — sin(2t)
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13.20 problem Problem 20

Internal problem ID [2858]

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)

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(%), s}ingsol=a11)

y(t) = —2e " +e' — 4sin (t) + 3cos (t)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 24

e B

LDSolve [{y'' [t]-y[t]==8%Sin[t]-6*Cos[t],{y[0]==2,y' [0]==-1}},y[t],t, IncludeSin#ularSolutions

y(t) — —2e7" + €' — 4sin(t) + 3 cos(t)
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13.21 problem Problem 21

Internal problem ID [2859]

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" — 1y — 2y =10cos (t)

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] ,}(t), singsol=z

y(t) = e +2e~* — 3cos (t) — sin (¢)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 26

e B

LDSolve {y'' [t]-y' [t]1-2*y[t]==10*Cos[t],{y[0]==0,y' [0]==-1}},y[t],t, IncludeSin#ularSolutions

y(t) — 27" + e* —sin(t) — 3 cos(t)
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13.22 problem Problem 22

Internal problem ID [2860)]

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)

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) =\J 2] ,y(t), sings

y(t) =2e  — e * — 2cos (2t)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 27

-

LDSolve [{y'' [t]1+5*y' [t]+4*y[t]==20%Sin[2*t],{y[0]==-1,y' [0]==2}},y[t],¢t, Includ}aSingularSoluti

y(t) — e *(2e* — 1) — 2 cos(2t)
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13.23 problem Problem 23

Internal problem ID [2861]

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)

With initial conditions

[¥(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), sings

10e~t e %
- % 2cos(2
y(t) 3 3 cos (2t)

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 30

'DSolve[{y'' [t]+5xy' [t]+4xy[t]==20%Sin[2*t],{y[0]==1,y' [0]==-2}},y[t],t,IncludeSingularSoluti

y(t) — %e“”(lOe?’t —1) — 2cos(2t)
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13.24 problem Problem 24

Internal problem ID [2862]

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 (¢)

With initial conditions

[¥(0) = 1,4/(0) = 1]

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

Ldsolve([diff(y(t),t$2)—3*diff(y(t),t)+2*y(t)=3*cos(t)+sin(t),y(O) =1, D(y) (o;) = 1],y(t), si

7e* 3cos(t) 4sin(t)
)=+ ——5 ~°

v/ Solution by Mathematica

Time used: 0.112 (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, InciudeSingularSol

y(t) — %(et(7et —5) — 4sin(t) + 3cos(t))
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13.25 problem Problem 25

Internal problem ID [2863]

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" 4+ 4y = 9sin (t)

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 (£)=9*sin(t) ,y(0) = 1, D(y) (0) = -1],y(t), singsol%all)

y(t) = —2sin (2t) + cos (2t) + 3sin (¢)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 20

s

LDSolve [{y'' [t]1+4*y[t]==9%Sin[t],{y[0]==1,y' [0]==-1}},y([t],t, IncludeSingularSojlutions -> True

y(t) — 3sin(t) — 2sin(2¢) + cos(2t)
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13.26 problem Problem 26

Internal problem ID [2864]

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)

With initial conditions

[y(0) = 0,4(0) = 2]

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

-

Ldsolve([diff(y(t),t$2)+y(t)=6*cos(2*t),y(O) = 0, D(y)(0) = 2],y(¢), singsol=; 1)

y(t) = 2sin (¢) + 2 cos (t) — 2 cos (2t)

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

s

LDSolve [{y'' [t]1+y[t]==6%Cos[2*t],{y[0]==0,y' [0]==2}},y[t],¢, IncludeSingularSolj.ltions -> True]

y(t) — 2(sin(t) + cos(t) — cos(2t))
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13.27 problem Problem 27

Internal problem ID [2865]

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 (4t)

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)=7*sin(4*t)+14*cos(4*t),y(O) =1, D(y)(0) = 2],y}t), singsol=al

y(t) = 2sin (3t) + 3 cos (3t) — sin (4t) — 2 cos (4t)

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 49

s

LDSolve [{y'' [t]1+8*y[t]==T*Sin[4*t]+14*Cos[4*t],{y[0]==1,y' [0]==2}},y[t],t, Inclj.ldeSingularSolu

y(t) — %(—7 sin(4t) + 11v/2sin (2\/515) — 14 cos(4t) + 22 cos <2\/§t>)
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13.28 problem Problem 28

Internal problem ID [2866]

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) = Bl,y(t), singsol=all)

o(t) = (A —2B) et N et(B2+ A)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 33

LDSolve [{y''[t]-y[t]==0,{y[0]==a,y' [0]==b}},y[t],t,IncludeSingularSolutions —>J True]

y(t) = et (a(e® +1) +b(e* ~ 1))
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14.1 problem Problem 27

Internal problem ID [2867]

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 (¢ — 1)

With initial conditions

[y(0) = 1]

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: 26

‘ DSolve [{y' [t]-y[t]==2*UnitStep[t-1],{y[0]1==1}},y[t],t, IncludeSingularSolution# -> True]

et t<1
y(t) — {
—2+42et"t + et True

312



14.2 problem Problem 28

Internal problem ID [2868]

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

With initial conditions

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=a; 1)

y(t) = (— Heaviside (t — 2) e "~ + Heaviside (t — 2) e ™* + 2) €*

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 40

LDSolve [{y' [t]-2*y[t]==UnitStep[t-2]*Exp[t-2],{y[0]==2}},y[t],t, IncludeSing;ula‘ Solutions -> T

2e2t t<2

y(t) = {
et~ (—e? + et + 2et™)  True
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14.3 problem Problem 29

Internal problem ID [2869]

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‘]]

J — y = 4 Heaviside (t — ;—r) sin <t + %)

With initial conditions

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

-

Ldsolve([diff(y(t),t)—y(t)=4*Heaviside(t—Pi/4)*cos(t—Pi/4),y(O) = 1],y(t), sin}sol=a11)

y(t) = (—2 cos (t + %) +2e!"%7 — 2sin <t + %)) Heaviside (t — %) + et

v/ Solution by Mathematica

Time used: 0.112 (sec). Leaf size: 40

‘ DSolve [{y' [t]-y[t]==4*UnitStep[t-Pi/4]*Cos[t-Pi/4],{y[0]==1}},y[t],t, IncludeS#ngularSolution

et <7

y(®) = { .
—24/2cos(t) + €t +2et"%  True
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14.4 problem Problem 30

Internal problem ID [2870)]

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 + y' = Heaviside (¢ — ) sin (2t)

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

-

Ldsolve( [diff (y(t),t)+2*y(t)=Heaviside (t-Pi)*sin(2*t),y(0) = 3],y(t), Singsol=}ll)

o(t) = Heaviside (—;r + t) e~ 2H2m N Heaviside (—m + t) (4— cos (2t) + sin (2t)) L 3e2

v Solution by Mathematica

Time used: 0.117 (sec). Leaf size: 55

LDSolve [{y' [t]1+2xy[t]==UnitStep[t-Pil*Sin[2*t],{y[0]==3}},y[t],¢t, IncludeSingul#rSolutions ->

3e~2 t<m

y(t) = {
e 2t (—e? cos(2t) + €* sin(2t) + €2™ +12) True

=
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14.5 problem Problem 31

Internal problem ID [2871]

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‘]]

With initial conditions

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 41

e B

Ldsolve([diff(y(t),t)+3*y(t)=piecewise(0<=t and t<1,1,t>=1,0),y(0) = 1],y(t), ﬂsingsol=a11)

e 3t t<0
yit) =4 - +1 t<1
2e—3t + e3—3t 1 S t

3 3
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v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 47

LDSolve [{y' [t]+3*y[t]==Piecewise[{{1,0<=t<1},{0,t >= 1}}],{y[0]==13}},y[t],t,IncludeSingularSc

yt) = { 3e7(2+¢€%) t>1
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14.6 problem Problem 32

Internal problem ID [2872]

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<7F

5<t

y —3y=

With initial conditions

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), sing

N\

2% t<0

213 cos(t) 3sin(t) T

y(t) = 10 10 10 t<3
21 &3t e3t_377r 1 T

10 30 3 2 <t
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v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 68

LDSolve[{y'[t]—S*y[t]==Piecewise[{{Sin[t],0<=t<Pi/2},{1,t >= Pi/z}}],{y[01==2}},y[t],t,Includ

2e3t t<0
yt) > { H(-10+63+eF) 2>

7=(— cos(t) + 21€* — 3sin(t)) True
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14.7 problem Problem 33

Internal problem ID [2873]

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 (¢ — a)

With initial conditions
[y(0) = 5]

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 100

! dsolve([diff (y(t),t)-3*y(t)=10%exp(-(t-a))*sin(2*(t-a))*Heaviside(t-a),y(0) =! 5],y(t), sings

y(t)=— ( ((cos (2t) +25sin (2t)) cos (2a) — 2sin (2a) (cos (2t) — %) ) Heaviside (¢

— a) e’ — Heaviside (t — a) + (Heaviside (a) — 1) ** cos (2a)

+ (—2 Heaviside (a) + 2) sin (2a) e** — 5 e3* — Heaviside (a) + 1) gdt—3a

v/ Solution by Mathematica
Time used: 0.461 (sec). Leaf size: 103

e

LDSolve [{y' [t]1-3*y[t]==10*%Exp[-(t-a)]*Sin[2*(t-a)]*UnitStep[t-al,{y[0]1==5}},y [}:] ,t,IncludeSin

y(t) — e (e"0(—a) (—2¢** sin(2a) + €** cos(2a) — 1)
+6(t — a) (2¢*sin(2(a — t)) — ' cos(2(a — t)) + €*) + 5e**+*)
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14.8 problem Problem 34

Internal problem ID [2874]

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)

With initial conditions

[¥(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) = 01,y(t), singsﬂol=a11)

Heaviside (t — 1) e™**1  (e!~! — 2) Heaviside (t — 1) et ¢!
y(t) = : + . + gty

v/ Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 57

‘ DSolve[{y'' [t]-y[t]==UnitStep[t-1],{y[0]==1,y'[0]1==0}},y[t],t, IncludeSingular$olutions -> Tz

1
y(t) — §e_t_1 ((e - et)2 (—0(1 —t)) +e* — 2" + e 1% + e>
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14.9 problem Problem 35

Internal problem ID [2875]

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)

With initial conditions
[¥(0) = 1,4/(0) = —2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 48

-

Ldsolve([diff(y(t),t$2)—diff(y(t),t)—2*y(t)=1—3*Heaviside(t—2),y(O) =1, D(y) (})) = -2],y(¢),

(t) = e N 5e~! N 3 Heaviside (t — 2)
VW="% "3 2

H . .d t _ 2 2t—4
_ Heaviside (2 )e —5- Heaviside (t — 2) >

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 70

Lnsme [{y'' [t]-y' [t]-2+*y[t]==1-3+UnitStep[t-2] ,{y[0]==1,y' [0]==-2}},y[t],t,IncludeSingularSc

—2e7H(—10 + 3¢’ + %) t<2

y(t) = {
(6 — 6>t + 10e™ — €2 — 3e%~*) True

(=

322



14.10 problem Problem 36

Internal problem ID [2876]

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) — Heaviside (¢t — 2)

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) (O)} = 4],y(t), sin

_o  Heaviside(t — 1) Heaviside (t —1)e** Heaviside (t — 2)

2t
y(t) =e* —e 1 + g + 1
_ Heaviside (t —2) e*~*  Heaviside (t —1)e~***  Heaviside (t — 2) e”***
8 8 8

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 113

LDSolve [{y'' [t]-4*y[t]==UnitStep[t-1]-UnitStep[t-2],{y[0]==0,y' [01==4}},y[t] ,tJ, IncludeSingula

e 2 (=1 + e*) t<1
y(t) = { L(—2+e* 2 —8e 2 4 8 + e272) 1<t<2
1e7 2D (—8et + 0 — 8 — et + ¢1F2 4 8et*1)  True
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14.11 problem Problem 37

Internal problem ID [2877]

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)

With initial conditions

[¥(0) = 2,4/(0) = 1]

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

[dsolve([diff(y(t),t$2)+y(t)=t—Heaviside(t—1)*(t—1),y(O) = 2, D(y)(0) = 1],y(t}), singsol=all)

y(t) =2cos (t) + (—t +sin (¢ — 1) + 1) Heaviside (t — 1) + ¢

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 31

(

LDSolve [{y'' [t]1+y[t]==t-UnitStep[t-1]*(t-1),{y[0]==2,y' [0]==1}},y[t],t, Include}o'ingularSolutio

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 [2878]

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 + %)

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

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 67

(dsolve( [diff (y(t),t$2)+3xdiff (y(t),t)+2xy(t)=10%Heaviside (t-Pi/4)*sin (t—Pi/4)\Ly(O) =1, D(y)

N J

y(t) = —2Heaviside (t - %) e 2*% + 5 Heaviside (t — %) e tti

in (¢
-2 (cos (t) + s1n2( )) v/2 Heaviside (t - %) —e 4 2e!

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 87

LDSolve [{y'' [t]+3*y' [t]1+2*y[t]==10%UnitStep[t-Pi/4]*Sin[t-Pi/4],{y[0]==1,y" [0]%=0}} ,y[t],t,In

e 2 (—1 + 2¢?) 4 <

y(t) = { .
—e~%(21/2€? cos(t) — 2¢* — 5eT T + v/2e?sin(t) + 2e™2 +1)  True
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14.13 problem Problem 39

Internal problem ID [2879]

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" + 1y’ — 6y = 30 Heaviside (t — 1) &'~

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—l)*exp(—(t—l)),y(O)J= 3, D(y) (0) =

y(t) = (e + 3 Heaviside (¢ — 1) €® + 2 Heaviside (t — 1) e """ — 5 Heaviside (¢t — 1) ' ***
+2)e*

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 66

LDSolve [{y'' [t]+y' [t]-6*y [t]==30*UnitStep [t-1]*Exp[-(t-1)1,{y[0]1==3,y' [0] ==—4}}> ,y[t],t,Includ

e 3(2 + ) t<1

y(t) > { —3t-2(9,2 5 5 243 | 5t+2
e (2 + 3€® + 2e° — 5e* T + ”2)  True
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14.14 problem Problem 40

Internal problem ID [2880)]

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" + 4y’ + by = 5 Heaviside (—3 + t)

With initial conditions

[¥(0) = 2,4/(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 46

[dsolve([diff(y(t),t$2)+4*diff(y(t),t)+5*y(t)=5*Heaviside(t—3),y(O) = 2, D(y) (\ﬁ)) = 1],y(t), s

y(t) = — Heaviside (t — 3) (cos (t — 3) + 2sin (¢ — 3)) e *1°
+ Heaviside (t — 3) + (2cos () + 5sin (t)) e~

v/ Solution by Mathematica

Time used: 0.037 (sec). Leaf size: 68

‘ DSolve [{y'' [t]+4*y' [t]+5*y[t]==5xUnitStep[t-3],{y[0]==2,y' [0]==1}},y[t],t, InciudeSingularSol

e ?%(2cos(t) + 5sin(t)) t<3

y(t) = { —2t(_ 6 2 6 i -
e *(—e®cos(3 —t) + e* + 2cos(t) + 2e°sin(3 — t) + 5sin(t)) True
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14.15 problem Problem 41

Internal problem ID [2881]

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’ + by = 2sin (¢t) + Heaviside (—g + t) (cos(t) +1)

With initial conditions

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 68

Ldsolve( [diff(y(t),t$2)-2*diff (y(t),t)+5xy(t)=2*sin(t)+Heaviside (t-Pi/2)*(1-sin(t-Pi/2)),y(0)

o) — ((2cos (£)? — 3cos (£) sin (£) — 1) '3 .;02 cos (t) — sin (t) + 2) Heaviside (t — F)

_ 2e’cos (t)? _ €' cos (t)sin (¢) . cos (t) N e N 2sin (t)
) ) ) ) )
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v/ Solution by Mathematica
Time used: 0.502 (sec). Leaf size: 98

LDSolve [{y''[t]1-2*y' [t]1+5*y[t]==2*Sin[t]+UnitStep[t-Pi/2]*(1-Sin[t-Pi/2]),{y [0}] ==0,y"' [0]==0}}

y(?)
£ (—¢" sin(t) cos(t) + cos(t) — €’ cos(2t) + 2sin(t)) <

- { T
o= (8 cos(t) + 2€f(—2 4 e7™?) cos(2t) + 6sin(t) — 2¢’ sin(2t) — 3e' 2 sin(2t) +4) True
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14.16 problem Problem 46 part a

Internal problem ID [2882]

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‘]]

With initial conditions

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 34

e

Ldsolve( [diff(y(t),t)-y(t)=piecewise(0<=t and t<1,2,t>=1,-1),y(0) = 1],y(t),

sﬁingsol=all)

et t<0
y(t) = 3et — 2 t<1
3et—3et14+1 1<t
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v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 42

LDSolve [{y' [t]-y[t]==Piecewise [{{2,0<=t<1},{-1,t>=1}}],{y[0]==1}},y[¢t],¢, IncluﬁieSingularSolut

et t<0
y(t) = { —2 + 3¢t 0<t<l1
1—3et"1 + 3¢t True
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14.17 problem Problem 46 part b

Internal problem ID [2883]

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‘]]

With initial conditions

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 34

e

Ldsolve( [diff(y(t),t)-y(t)=piecewise(0<=t and t<1,2,t>=1,-1),y(0) = 1],y(t),

sﬁingsol=all)

et t<0
y(t) = 3et — 2 t<1
3et—3et14+1 1<t

332



v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 42

LDSolve [{y' [t]-y[t]==Piecewise [{{2,0<=t<1},{-1,t>=1}}],{y[0]==1}},y[¢t],¢, IncluﬁieSingularSolut

et t<0
y(t) = { —2 + 3¢t 0<t<l1
1—3et"1 + 3¢t True

333



15 Chapter 10, The Laplace Transform and Some
Elementary Applications. Exercises for 10.8.

page 710
15.1 problem Problem 1 . . . . . . . ... ... .. ... ...
15.2 problem Problem 2 . . . . . . . .. ... 336
15.3 problem Problem 3 . . . . . . .. ... Lo 337
15.4 problem Problem 4 . . . . . . . . .. ... Lo
15.5 problem Problem 5 . . . . . . . . ... ... ... .. 339
15.6 problem Problem 6 . . . . . . . . ... ... ... ... 340
15.7 problem Problem 7 . . . . . . . . . ... 341
15.8 problem Problem 8 . . . . . . . . ... oL
15.9 problem Problem 9 . . . . . . . . ...
15.10problem Problem 10 . . . . . . . . . . . ... .. ... 3441
15.11problem Problem 11 . . . . . . . . . . . . .. .. .. ... . 345
15.12problem Problem 12 . . . . . . . . .. ... .. L 346
15.13problem Problem 13 . . . . . . . .. ... L Lo 347

334



15.1 problem Problem 1

Internal problem ID [2884]

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‘]]

Yy +y=46(t—5)

With initial conditions

[y(0) = 3]

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

-

Ldsolve([diff(y(t),t)+y(t)=Dirac(t-5),y(0) = 3],y(t), singsol=all)

-/

y(t) = (¢’ Heaviside (t — 5) + 3) e

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 21

e

kDSolve [{y' [t]+y[t]==DiracDelta[t-5],{y[0]==3}},y[t],t, IncludeSingularSolution% -> Truel

y(t) = e7*(e°0(t — 5) + 3)
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15.2 problem Problem 2

Internal problem ID [2885]

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=46(t—2)

With initial conditions

[y(0) = 1]

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: 0.038 (sec). Leaf size: 23

e

kDSolve [{y' [t]1-2xy[t]==DiracDelta[t-2],{y[0]==3}},y[t],t, IncludeSingularSolutiﬁ;ms -> True]

y(t) = 71 (0(t — 2) + 3e*)
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15.3 problem Problem 3

Internal problem ID [2886]

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(5(t—1))

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*DiracDelta[t-1],{y[0]==2}},y[t],t, IncludeSingularSolu#ions -> True]

y(t) = e *(3e*0(t — 1) + 2)
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15.4 problem Problem 4

Internal problem ID [2887]

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‘]]

Yy — 5y =2e"+6(-3+1)

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 24

[dsolve([diff(y(t),t)—5*y(t)=2*exp(—t)+Dirac(t—3),y(O) = 0],y(t), singsol=all)}

5t e—t

y(t) = % + Heaviside (t — 3) "% — e

v/ Solution by Mathematica

Time used: 0.093 (sec). Leaf size: 34

‘ DSolve [{y' [t]-5*y[t]==2%Exp[-t]+DiracDelta[t-3],{y[0]==0}},y[t],t, IncludeSing#larSolutions -

y(t) — %e‘t (3e%1°9(t — 3) + % — 1)
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15.5 problem Problem 5

Internal problem ID [2888]

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=46(t—1)

With initial conditions

[¥(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

[dsolve([diff(y(t),t$2)—3*diff(y(t),t)+2*y(t)=Dirac(t—1),y(O) =1, D(y)(0) = O\J],y(t), singsol

y(t) = — Heaviside (¢t — 1) €'~ + Heaviside (t — 1) e*72 — e* + 2¢’

v/ Solution by Mathematica
Time used: 0.024 (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, Inc}ludeSingularSol

e2

y(t) —>et<(et_e)0(t_ D —et+2>
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15.6 problem Problem 6

Internal problem ID [2889]

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' —4dy=0(-3+1)

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) = 11,y(¢), singsolfall)

e ?  Heaviside (t — 3)e™%*®  Heaviside (t — 3) e*~6
v =3 - 4

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 44

‘ DSolve [{y'' [t]-4*y[t]==DiracDelta[t-3],{y[0]==0,y' [0]==1}},y[t],t, IncludeSing#.llarSolutions -

y(t) — 36_2@4_3) ((e" —e™)0(t —3)+e(e* — 1))
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15.7 problem Problem 7

Internal problem ID [2890)]

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"+2y'+5y=5<—g+t>

With initial conditions

[y(0) = 0,4(0) = 2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+5*y(t)=Dirac(t—Pi/2),y(O) = 0, D(y) (0) f 2],y(t), sing

sin (2t) (— Heaviside (t — Z) e *t2 + 2e7?
) 920 (Henisie ¢ |

v/ Solution by Mathematica
Time used: 0.123 (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],t ,\J[ncludeSingular

y(t) — —e ' (e™/20(2t — m) — 2) sin(t) cos(t)
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15.8 problem Problem 8

Internal problem ID [2891]

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=5(t—%>

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) (O)J = 0],y(t), sin

y(t) = — v2e*3 Heaviside (¢ _6 %) (sin (3t) + cos (3t)) 43 (cos (3t) — 2si1;(3t)> o2t

v Solution by Mathematica
Time used: 0.211 (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} IncludeSingula

y(t) = ée% (6(3 cos(3t) — 2sin(3t)) — v2e™/20(12t — 3)(sin(3¢) + cos(3t)))
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15.9 problem Problem 9

Internal problem ID [2892]

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]]

y' +4y' +3y=0(t—-2)

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) = f}],y<t), singsc

y(t) = et — Heaviside (2t —2)ef73 N Heaviside (t — 2) e?~*

v/ Solution by Mathematica

Time used: 0.044 (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, In#ludeSingularSo

y(t) — %eQ_‘% (e —e*)0(t—2)+e
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15.10 problem Problem 10

Internal problem ID [2893]

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— %)

With initial conditions

[y(0) = 5,4/(0) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

‘dsolve([diff (y(t),t$2)+6xdiff (y(t) ,t)+13*y(t)=Dirac(t-Pi/4),y(0) = 5, D(y) (0) ‘ = 5],y(t), sin

Heaviside (¢t —

y(t) = — g + 5e 3 (cos (2t) + 2sin (2t))

v Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 121

‘ DSolve [{y'' [t]+46*y' [t]+13*y[t]==DiracDelta[t-Pi/4],{y[0]==1,y' [0]==-1}},y[t] Lt , IncludeSingu

1 s s
y(t) = ﬁe—wm—w—% (2e@ ((129 + 11\/129) V1Bt | 199 11\/129>
_ \/129¢23r/4 (e 1297 _ 64\/@t> 8(4t — 7r)>
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15.11 problem Problem 11

Internal problem ID [2894]

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]]

" _ . T
y" + 9y = 15sin (2t) -|-(5<t 6)

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) = OJ],y(t), singsol

cos (3t) Heaviside (t — %)

y(t) = —2sin (3t) + 3sin (2t) — :

v/ Solution by Mathematica

Time used: 0.075 (sec). Leaf size: 34

‘ DSolve [{y'' [t]+9*y[t]==15*Sin[2*t]+DiracDelta[t-Pi/6],{y[0]==0,y' [0]1==0}},y [tﬂ ,t,IncludeSing

y(t) = —%G(Gt — ) cos(3t) + 3sin(2¢) — 2sin(3t)
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15.12 problem Problem 12

Internal problem ID [2895]

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]]

" _ _E
Yy + 16y—4cos(3t)+5<t 3)

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) = OJ],y(t), singsol

y(t) = _4cos7(4t) N (v/3 cos (4t) — sin (4815)) Heaviside (¢t — I) N 4009%(315)

v/ Solution by Mathematica

Time used: 0.159 (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 [tﬂ ,t,IncludeSing

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 [2896]

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 + 5y = 4sin () +6<t— %)

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)+2xdiff (y(t),t)+5*y(t)=4*sin(t)+Dirac(t-Pi/6),y(0) = O,J D(y) (0) = 1],y

(cos (t)* v/3 — cos () sin (t) — \/7‘;’> Heaviside (t — Z) e~**5
2
(4 COS (t)2 + 3 cos (t) sin (t) — 2) et 2cos(t) 4sin(t)
+ . 200909 , s

y(t) =~

v Solution by Mathematica
Time used: 0.644 (sec). Leaf size: 75

‘ DSolve [{y'' [t]+2*y' [t]+b*y[t]==4%Sin[t]+DiracDelta[t-Pi/6],{y[0]==0,y"' [0] ==1}} ,y[t]l,t,Includ

y(t) — %e‘t <—5e”/69(6t — ) (\/5 cos(2t) — sin(2t)> + 16€’ sin(t) + 6 sin(2t)
— 8¢’ cos(t) + 8 cos(2t)>
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16.1 problem Problem 1

Internal problem ID [2897]

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: 0.001 (sec). Leaf size: 42

-

LAsymptoticDSolveValue [y'' [x]-y[x]==0,y[x],{x,0,5}]

-/

28 xt  z?
4T r LT
y(x)—>02<120+ 5 +:c)—|—cl(24+ 5 + )
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16.2 problem Problem 2

Internal problem ID [2898]

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]

y' +2zy +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 —z* + %x5) D(y) (0) + O(=?)

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

-

LAsymptoticDSolveValue [y'' [x]+2*x*y' [x]+4*y[x]==0,y[x],{x,0,5}] J

5 4 4
y(m)—)cz(%—m?’—kz) —I—cl<%—2x2+1)
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16.3 problem Problem 3

Internal problem ID [2899]

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'—2xy —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);

mw:(L+ﬁ+%ﬁ)mm+(x+%ﬁ+%ﬁ)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+gtr)tal 5+
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16.4 problem Problem 4

Internal problem ID [2900]

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(z) = (1 + %3) y(0) + (x + ix‘*) D(y) (0) + O(z®)

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 3
y(x) — cg(z+x) +cl(§ + 1)
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16.5 problem Problem 5

Internal problem ID [2901]

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);

3 1
vo) = (1-%5) s+ (2= 155" D) 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 [2902]

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]]

y' +zy' +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(z) = (1 - ng + gz“) y(0) + (x — §x3 + ézf’) D(y) (0) + O(=?)

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

-

LAsymptoticDSolveValue [y' ' [x]+x*y' [x]+3*y[x]==0,y[x],{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 [2903]

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(z) = (1 + %3) y(0) + (x + %x‘*) D(y) (0) + O(z®)

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 3
y(x) — C2(§+$) +cl(7 + 1)
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16.8 problem Problem 8

Internal problem ID [2904]

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

e A
‘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*x"2*y"' [x]+2*x*y[x]==0,y[x],{x,0,5}] J

o) > en(o- ) v (1-2)
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16.9 problem Problem 9

Internal problem ID [2905]

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" —3zy —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=¢);

y(z) = (1 - g:& + %z‘l) y(0) + (x — gx?’ + %xf’) D(y) (0) + O(=°)

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

LAsymptoticDSolveValue [(x"2-3) *y' ' [x] -3*x*xy' [x]-5*y[x]==0,y[x],{x,0,5}] J
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16.10 problem Problem 10

Internal problem ID [2906]

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" + 42y’ +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=¢);

y(z) = (z* —2° + 1) y(0) + (z° — * + z) D(y) (0) + O(z°)

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 30

AsymptoticDSolveValue [(1+x72) *y' ' [x]+4*x*y' [x]+2*y[x]==0,y[x],{x,0,5}]

N J

yiz) 2 (s’ —2* +z) + o (z* — 22+ 1)
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16.11 problem Problem 11

Internal problem ID [2907]

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® 4+ 1)y’ — 202y’ — 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}] J

1284

y(z) = 2(302° + 62° + ) + &1 ( + 822 + 1)
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16.12 problem Problem 12

Internal problem ID [2908]

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]

(22— 1)y" —6zy +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%O);

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 [2909]

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]]

y' +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);

y@y:G—2ﬁ+fwtu3f)um+(x—ﬁ+§ﬁ—§fuﬁ%f>p@ﬂm+0@%

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 61

-

LAsymptoticDSolveValue[y"[x]+2*y'[x]+4*x*y[x]== ,y[x1,{x,0,5}]

-/

(z) = 27° N zt 243 1) + 7z 2zt N 223 2,
)=l —+ = — — |l ————+—-—-z°+z
y \"15 "3 3 2\15 " 3 T3
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16.14 problem Problem 14

Internal problem ID [2910)]

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]]

Y +zy+(z+2)y=0

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

1 1 11 1 1 1
I R S S P R L ls 14 1ls)p 6
y(z) ( R T )y(O)—i—(x 57~ 3% +8x) (y) (0)+0O(z°)

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) = ozt 2 t) 4 112° +x4 z3 2 41
) 2ol - - T)tol et - -2
v 2% 127 2 "\120 "3 " 6
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16.15 problem Problem 15

Internal problem ID [2911]

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) ( tort et prtt o y(0)+ R PLa T (y) (0)+0(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 2 ozt 23 z?
ot ettty
y(x)—>02<30—|-12+6+x)+61(24+12+6+2+ )
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16.16 problem Problem 17

Internal problem

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

Fourth edition, 2

Section: Chapter 11, Series Solutions to Linear Differential Equations. Exercises for 11.2.

page 739

ID [2912]

015

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

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

v/ Solution by

Maple

gy’ —(z 1)y —yz=0

Time used: 0.016 (sec). Leaf size: 53

‘Order:=6;

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

4 18

_ 1, 1 45 95 4, 23 ¢ 6
y(z) = (c2In () + ¢1) <1+ x4 —z +192:v +3600x +O(x)

i

Rt
T —X
108

v/ Solution by Mathematica

11 ., 8%
1152° ' 216000

Time used: 0.004 (sec). Leaf size: 96

z°+0 (x6)> o

‘ AsymptoticDSolveValue [x*y'' [x]-(x-1)*y' [x]-x*y[x]==0,y[x],{x,0,5}]

23x5 5t

3 2

T

(x) = ¢ + 2 42 4T 4
y 13600 "192 " 18 " 4

+Cz<

883x°

11z*

216000

1152

1123 <23x5 5xt

108 3600 192

364

x3

18

2

T
e |

4

) log(z) + x)




16.17 problem Problem 18

Internal problem ID [2913]

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" + 7oy +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) j= 11,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*y ' [x]+2*y [x]==0,{y[0]==0,y' [0] ==1§>} »,y[x],{x,0,5}

2125 328

A T

365



16.18 problem Problem 19

Internal problem ID [2914]

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]

' +xy +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

N

(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),#ype='series',x

Lo 1 6
y(z) =1 5% T 167 + 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,0,5}]

366



16.19 problem Problem 20

Internal problem ID [2915]

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]]

Y +2y'z* + yx = 2cos (z)

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

4 $5

y(r) = (1 - %3) y(0) + (x - }lx‘*) D(y) (0) + z* — f—2 -7+ O(z?)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 45

LAsymptoticDSolveValue [y' ' [x]+2*xx~2*y' [x]+x*y [x]==2%Cos [x] ,y [x] ,{x,0,5}] J

367



16.20 problem Problem 21

Internal problem ID [2916]

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]]

y'+xy — 4y =6€"

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);

4 .’L’5

1 1 1 3z
_ 2, - 4 + 3, 4.5 2 3 z” 6
y(z) = (1+2$ +3$ )y(0)+(x+2x +4Oz ) D(y) (0)+3z*+=x +—4 +10+O(x )

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 62

-

LAsymptoticDSolveValue [y'' [x]+x*xy' [x]-4*y[x]==6%Exp[x],y[x],{x,0,5}]

-/

3zt 2 zt
y(:L‘)—)E+T+$3+3ZE2+02(4—0+3+1’) +01(§+2ZE2+1)

368
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17.1 problem 1

Internal problem ID [2917]

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

‘Order:=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\ J

1 1 1 1

yiz)=(1- 2+ —2*+ —2° | y(0) + (z — =2 — —=z* + —2° ) D(y) (0) + O(=?)
6 24 60

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 ot 28 2  zt 2
ST 4T T ) (T
y(x) 61(60+24 6+ >+CQ<24 1 2+x)

370



17.2 problem 3

Internal problem ID [2918]

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]]

x/
Py + — 4y =0

(1—a?)

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

Time used: 0.015 (sec). Leaf size: 45

e N
‘Order:=6; ‘
‘dsolve(x‘2*diff(y(x),x$2)+x/(1—x‘2)“2*diff(y(x),x)+y(x)=0,y(x),type='series',#=O);

T OUNY A UL A WP G S PR
y(z) = az (1+( 4+4>x +< 80+80)x —I—O(m))
CT G N A VS (I S (A WP
+02x(1+( 1 4)$ +( 20 80):13 —I—O(x))

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 70

e hY

AsymptoticDSolveValue [x~2*y'' [x]+x/(1-x72) "2*y' [x]+y[x]==0,y[x],{x,0,5}]

N\ J

y(z) — <i + —z) e (24 1)z* + (4 + 8i)z® + (8 — 247))

8
_ (3 N i) (1 + 20)z* + (8 + 4i)a® — (24 — 8i))

371



17.3 problem 4

Internal problem ID [2919]

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
T

(x -2y +(x—2)e*y + =2 =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 B

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=

'series',x=0);

~ 1 1., 13, 35 , 1297 . .
y(x)_cl‘”<1 1° " 20 “E6° " moa® tasamo® T O @)

1 1 13 35
+ ¢ (ln (z) <—x + 2+ '+ '+ 2"+ O (x6)>

4 24 976 2304
1 ) 41 1097 397
+(1+—x——x2——:1:3 097 o _ 5+O(x6)>)

27 T 4% T 144" T eo12” T 13207

372



v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 87

LAsymptoticDSolveValue [(x-2)"2*y"'' [x]+(x-2)*Exp [x]*y' [x]+4/x*y[x]==0,y[x],{x, OJ, 5}]

1
y(x) = (%x(l&ﬁ + 24z + 144z — 576) log(z)

+ —1097z* — 196823 — 8640z% + 3456x + 6912)

6912
2\ 2304 576 24 4

373



17.4 problem 5

Internal problem ID [2920]

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
_ -0
Y +x(x—3) z3 (3+x)

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

e B

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%'series',x=0);

No solution found

v/ Solution by Mathematica
Time used: 0.223 (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,\{D ,5}]

N J

__2 (108799960033904945393:9/2 64713480610417x7/2 28782145125/

3z
y(@) = e | S 50672463464202240v3 | 328758271672320v3 | 339738624073
10817252 4804564486149401320457z°  116612812982297797
73728v3  1246561192484064460800 378729528966512640
_ 221606474590 | 463507% 5870 253
587068342272 | 42467328 4608 ' 1613

(_ 10879996003390494539x°/2 _ 6471348061041727/2 _ 287821451x5/2 19817z
6059672463464202240/3  328758271672320v/3  3397386240/3 737284

+ 1) 212 4 eV

374



17.5 problem 6

Internal problem ID [2921]

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

‘0rder:=6; ‘
LdSO].VG (XAQ*dlff (y(X) ’ X$2) +X% (1—}{) *xdiff (y (X) 5 X) —7*y (X) =0 »Y (x) ,type=' series' , X=?) ;

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

—3’/' A —

VIWT+2) o (VIEYVT L (VI WVT3VT
372 + 967 2976 + 768+/7 48960+/7 + 128160

375



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)

VT(1+V7) (24V7) (3+VT) (4+ V7
_)<(—6+\/7+\/7(1+\/7))( —5+VT+ (1+VT) 2+ V7)) (~4+VT+ (2+V7) 3+ V7)) (-3
. VI(L+ V) (24 V) (34 V) !
(=6 +VT+VT(1+V7)) (-5 +VT+ (1+V7) (2+\/_))( —4+V7+ (24+V7) 3+ V7)) (-3
N VT(1+V7) (2+V7) 28
(=6 +VT+VT(1+V7)) (=5 +VT+ (1 +V7) (2+V7)) (4+VT+ (2+V7) (3+V7))
\/7(14-\/7)1:2
+(—6+\/7+\/7(1+\/7))(—5+\/_+(1+\/7) (24 V7))
\/7.77 >C.’L’ﬁ
T VTV (L4 VT) '
+<_ V(L= V) (2= V) (3= V7) (4-
(6= V7=V (1= V7)) (=5 =V + (1= VT) (2= V7)) (4= v+ (2= VT) 3= V7))
i V(1= v7) 2= VT) 3= V) !
(6= V7=V (1= V7)) (=5 =V + (1= VT) (2= V7)) (4= v+ (2= V7) (3— V7)) (-3
i Vi(l—V7) (2= V1) &
(26— V7=~V (L= V7)) (-5 =T+ (1= V1) (2= V7)) (4= T+ (2= V7) (3= V7))
B V(1 -V7) 2
(6 —VT=VT(1=V)) (55— VT + (1= VT) 2= V7))
- VAL -I-l)czx_‘ﬁ
—6— VT —VT7(1-V7)
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17.6 problem 7

Internal problem ID [2922]

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]]

4x2y/1 +y/exx —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; ‘
‘dsolve(4*x“2*diff(y(x),x$2)+x*exp(x)*diff(y(x),x)—y(x)=0,y(x),type='series',x%O);

y(z)

5
S5¢0 1. 5.2 11 .3 79 4 16043 .5 6 1 5.2, 17 .3
_ G (1 z z T° + 5919387+ 3130675002 T O (¢ )) t+a (1 1T T 967" T 5062%

9 468 23868

313
141926+

N

T

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86

-

LAsymptoticDSolveValue[4*x“2*y"[x]+x*Exp[x]*y'[x]—y[x]==0,y[x],{x,O,S}]

-/

(@) = o 160435 N 792*  1la® 52 L
y "\ 313267500 ' 501228 23868 468

9
6970325 313z 1723 52 z
02( 709632000 1419264 + 8064 + 96 4 +1

vz

377



17.7 problem 8

Internal problem ID [2923]

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 orde
ODE degr

r: 2.
ee: 1.

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

dzy”" —xy +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);

1

y(z) = In (2) (—%z + Ezz +0 (xﬁ)) c + 1z (1 — %w +0 (x6)>

i

1
1+-2— —2°+ —2°+

4

3 1 1, 1

167 T 3847 T 18432° T 737280

v Solution by Mathematica

Time used: 0.027 (sec). Leaf size: 52

5+ 0 (zﬁ)) Cs

-

LAsymptoticDSolveValue [4*xx*xy' ' [x]-x*y' [x]+2*y[x]==0,y[x],{x,0,5}]

~—

y(z) = o (

2
xr— —

§) el

x* + 4823 — 460822 + 13824z + 18432

18432

378

1

16

@—&m%@o



17.8 problem 9

Internal problem ID [2924]

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]]

r*y — zcos(z)y +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
‘0rder:=6; ‘
dsolve(x‘2*diff(y(x),x$2)—x*cos(x)*diff(y(x),x)+5*exp(2*x)*y(x)=0,y(x),type='#eries',x=0);

N J

y(z) =zt ™% (1 + (—E — @) z+ (—@ + 1—3”) z’ + (ﬁ + 17237;) z?
17 17 136 ' 17 1020 765
114911  24835i\ , (4041077 1112267i\ . ]
( 78336 | 78336 ) v (8029440 1605888 ) 2 +0(z ))

+ ezt 1+ —E+@ T+ _305 1% 2+ 223 172300
2 17 17 136 17 1020 765

114911  24835: A 4041077 4 1112267: £ 40 (xG)
78336 78336 8029440 = 1605888

379



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 ’Jt}]

11 '

y(z) — TR
391680 = 391680
— (80352 — 239044)z” + (23040 + 69120¢)z + (25344 — 16128i)) z'+*

) c1((32064 — 31693:)z* — (30784 + 60608:)z

7 114 o o
+ ( s01680 + 301 680) c2((31693 — 32064i)z* + (60608 + 30784i)z

— (23904 — 80352¢)z* — (69120 + 230407)z + (16128 — 25344i)) z' >

380



17.9 problem 10

Internal problem ID [2925]

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 + 32y +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

‘Order:=6; ‘
‘dsolve(4*x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0)#

11 1 1 1
i1 2p4 g2 3 4a_ L5 6
y(@) = ast ( ST + 533630° ~ 3s061400° O ))

57T 90" T 3510"

11 1 1 1
1— = o2 3 4 5 6
+C?< 3%+ 2% 1286 T s3160°  7o00200° T O )>

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 85

‘ AsymptoticDSolveValue [4*x~2x*y' ' [x]+3*x*y' [x]+x*y[x]==0,y[x],{x,0,5}]

(z) = avz| — v + AN +:1:_2_£+1
y ! 25061400 ' 238680 3510 ' 90 5
T R S S
2\ 77900200 T 83160 1386 ' 42 3
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17.10 problem 11

Internal problem ID [2926]

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 + 18x)y + (1 +12z)y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 47

‘Order:=6; ‘
| dsolve (6xx~2+diff (y(x),x$2)+x* (1+184x)*diff (y(x),x)+(1+124x) *y (x)=0,y (x) ,type='series',x=0);

/18 324, 5832 , 104976 , 1889568
. 2 _ 3 4_ 5 6
y(@) = erzs ( 57t 55 ~o35% T ams05°  easeast T O ))

2 1
+ /T (1 — 3z + 2&02 — 91'3 + —71'4 — 8—1'5 +0 (:cﬁ))

2 2 8 40

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 88

 AsymptoticDSolveValue [6xx~2%y' ' [x]+xx (1+18%x)*y' [x]+(1+12%x) *y[x]==0,y[x],{x,0,5}]

81z° 27z* 9z3 9z?
_ a2 % 1
y(z) —>01\/5( 0 s 5 T 3z + )

o _ww%&é+umm&%_5%mﬁ+3mﬁ_5wx+l
2 623645 21505 935 55 5

382



17.11 problem 12

Internal problem ID [2927]

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]]

22 +zy — (x+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: 321

‘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)}

() =2V [ 1- L o4 L 2 = z° + = z*

Y ! —14+2v2  20—12¢/2 228+/2 — 324 8832 — 6240+/2

1 1 5

— z° + O (z°

480 (—142v2) (V2 —1) (-3+2v2) (vV2-2) (-5 +2V2) ( )>
1 1 1

V2 2 3 4
+ cox 1+ T+ x4+ —zx° + x

? ( 1422 20 + 124/2 228+/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)

_)<(—1+\/§+\/§(1+\/§))(\/§+(1+\/§) 24+v2)) 1+ v2+ (2+v2) 3+Vv2)) 2+ V2 +(:

.’E4

+(—1+«/§+«/§(1+\/§))(W+(1+W) (24+v2)) 1+v2+ (2+v2) 3+ v2)) 2+ V2+ (:

+(—1+\/§+\/§(1+\/§))(I+(1+I) (2+f)) (V2T 2+2) 3+ VD))

= 1+f+f(1+f))<f (11 v2) (24 v2))

Cl.’Ii\/5
+—1+\/§+\/§(1+\/§) +1>

1175

e e H (el e e T T

.'134

(F1-VE-VE(L-VD) (-V2+ (1~ v2) (2-VE)) (1- v+ (2~ v2) (3-VE)) (2~ VE+

(-1-v2-v2(1-v2) (—\/§+(1—\/§)(2—f))(1—f+(2—f) (3-v2))
_|_

+

+

(—1—x/§—\f(1—f))( V2+(1-v2) (2-v2))

+

_1_\/__\/_1_ —|—1>02x
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17.12 problem 13

Internal problem ID [2928]

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" + 9y —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 + 507 +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? zt  z?
4+ 41 T+
y(x)—)cl\/a_:(90+ =+ )+c2(42+ g+ )
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17.13 problem 14

Internal problem ID [2929]

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]]

3z%y" —x(x+8)y +6y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

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

1 5 5 11 77
y(x) = 0193% (1 — gw + %1'2 + 5933 + ﬁfl + m-’ﬁ +0 (m(j))

3 3 1 21
+c2m3(1+—x+—z2+—x3+ ‘4

5 6
10° " 55% *208” T 7004 T seoaan” TO )>

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 88

‘ AsymptoticDSolveValue [3*x~2*y' ' [x]-x* (x+8)*y' [x]+6*y[x]==0,y[x],{x,0,5}] ‘

TS LTy
y(z) = e (869440 To0a 28T 65 "0

te T7x° +11x4+5_x3+5x2 T 23
>\ 58320 ' 972 ' 81 ' 36 6

21z° 3zt ¥ 3 3z 3
T
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17.14 problem 15

Internal problem ID [2930)]

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]]

20%y" —x(2z + 1)y’ +2(-1+4z)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

‘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),typgf'series',x=0);

y(z)
_epi(l— 2z 4+ 422+ 0(2%) +er (1432 + La? — B’ + Byt — Ta5 4+ 0(2)

a vz

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 65

LAsymptoticDSolveValue [2xx~ 2%y ' ' [x]-x* (1+2%x) *y ' [x]+2* (4*x-1) *y [x]==0,y[x] ,{x,0,5}]

Tz x4 x3 x?
( ) . 4$2 A N ) 0 N Co <_E + _358 - _352 + —212 + 3z + 1)
T Ci| —— — — Xz

Y 63~ 7 Jz

387



17.15 problem 16

Internal problem ID [2931]

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 —(5+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: 503

‘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='serieéf,x=0);

_ -5 \/5_1 _2"‘\/5 22 ( 2+\/_)(\/_ 3) 73
y@) =az (1+—1+2\/5x+ svo—4" T 276-96v5
(vV56-3)(v6-4) , (-5+v5)(vV5-3)(V5—-4) | 6
* 2208 — 768/5 v 41280+/5 — 93600 740z )>
PP \/_+1 - \/§+2x2+(\/_+3)(\/_+2) ;
2 o5 T svEra 276 + 961/5
+<f+4> (V5+3) o, (5:+v5) (VB+4) (V5+3) 5+O<x6)>

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)

%< (=5 - v5) (4= V5) (=3-v5) (-2-V5) (1 +
(—44+v5+ V5 (1+V5)) (-3+V5+ (1++5)

+5) (2+v5)) (-2+ V5 + (2+v5) (3+V5)) (-1
_ (—4—V5) (=3-V5) (-2 V5) (1 +5)a*
(=4+v5+v5(1++5)) (-3+vV5+ (1+V5) (2+V5)) (-2+vV5+ (2+V5) (3+5)) (-1
X (-3 V5) (-2 v5) (14 V5) *
(—4+v5+v5(1++5)) (-3+v5+ (1+v5) (2++v5)) (-2+V5+ (2+V5) (3+V5))
B (-2 —+/5) (1+/5) 22
(—4+v5+v5(1+5)) (=3+v5+ (1+5) (2+5))

(1+v5)a v
+—4H@+ﬁu+¢a+gqx

(1—+5) (-5 +v5) (—4+ v5) (-3 + V/5) (=

+<(—4—\/3—\/5(1—\/3))(—3—\/5+(1—\/5)(2—\/3))(—2—\/5+(2—\/5)(3—\/3))(—
(1= V5) (-4+V5) (=3+V5) (-2+ v5) a*

(4=-v5-v5(1-v5)) (-3-v5+(1-v5) (2—V5)) (-2-v5+ (2-v5) 3-V5)) (-1
. (1=vB) (-3+5) (2 +V5) o
(-4-v5-V5(1-+5)) (-3-vb+ (1-V5) (2= V5)) (-2-V5+ (2-5) (3-5))
B (1-+5) (-2 + v/5) 22
(C4-V5—VB(1-V5)) (-3 -5+ (1—v5) 2 V5))
(1_\/5)30 -I-l)czx
—1- V5B (1-5)

n V5
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17.16 problem 17

Internal problem ID [2932]

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

‘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='%eries',x=0);

y(z)

9.2 27,3, 81 4 _ 243 5 6 1,20 1,3, 1.4_ 1 5 6
a(l—3z+ 2a? — 2La® + BLat — 2825 4+ 0 (2%)) 23 + co(1 — 2 + 32° — g2 + 52* — 5350° + O (28

| ol

T

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84

e

LAsymptoticDSolveValue [3%x7 2%y ' ' [x]+x* (T+3*x) *y ' [x]+(1+6%x) *y [x]==0,y[x],{x,0 ,%3}]

™
w

PN Gl T ) BN G - M My
yx 3

ml&
=~

T T

S
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17.17 problem 18

Internal problem ID [2933]

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]]

oy + 2y +(1—2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

( N
‘0rder:=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)#

N J

(z)=ciz ™1+ L2 o (23 o (22 T
ya=a 5 5 40 T 40 520 © 1560
1 i\ 9 i : ]
+( 2496+12480)x +( 603200 361920)”” +0(s ))
+ext 1+ 1_% T+ _l_ﬁ 2+ _i_ T 3
2 5 5 40 40 520 1560

1 i\ 9 i . 5
* ( 2496 12480) v ( 603200 © 36192()) ©+0(z ))

391



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 ? —if. 4 N 3 N2 .
y(x) — (12480 + 2496) cox " (iz* + (8 + 16i)z” + (168 + 961)z” + (1056 — 288i)z
1 1

2496 + 12480

+ (480 — 2400¢)) — ( ) az'(z* + (16 + 8i)z® + (96 + 168:)z”

— (288 — 10561)z — (2400 — 4803))
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17.18 problem 19

Internal problem ID [2934]

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]]

3%y +z(32*+ 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='se#ies',x=0);

43 31

2 3 2259
(1+—x——x2——m3+ 14

W

5 6
577407 T 660" ' 3696° ' 261800 +O(m))

1 5 73 827
1 2 2 Y3 'Y .4 P > 6
+CQ( + m+2m 211‘ 840m +27300x —I—O(z ))

y(a) = az

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 83

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

4 2\27300 ~ 840 21 ' 2
PR (2259x5 31zt 43z 322 2z )
1

961800 ' 3696 660 40 | 5 1
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17.19 problem 20

Internal problem ID [2935]

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]]

42*y" — dy/2® + (22 + 1)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

‘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='ser%fs',x=0);

y(z)= (($+iw2+1_18w3+9_16w4+$$5+0 (966)) c2t+(c2In (z)+a1) (1+0 (xe))> ve

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

5 $4 .’13'3

y(z) —>c2<\/5(g6—0+%+1—8+%2+x) +\/510g(x)) ez
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17.20 problem 21

Internal problem ID [2936]

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]]

2y’ +z(3—-22)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='s§#ies',x=0);

(c2In(z) +¢1) (14 O (%)) + (22 4+ 22 + 2% + ga* + £2° + 0 (29))
T

y(z) =

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52

-

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

415 z4 423 2

A R I

G 9 4 og(x)) L a
x x x

y(z) — 02(
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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 . . . . . . . . . . . ... ... .. 398
18.2 problem Example 11.5.4 page 765 . . . . . . . . . . . ... ... 400
18.3 problem Example 11.5.5 page 768 . . . . . . . . . .. ... 40Tl
184 problem (&) . . . . . . ... 02
185 problem (b) . . . . . . .. 404
18.6 problem (C) . . . . . . . .. 4051
18.7 problem (d) . . . . . . . .. 407
188 problem (€) . . . . . . .. 408
18.9 problem 1 . . . . . . . . 410
18.10problem 2 . . . . . . .. L 411l
18 11problem 3 . . . . . . . . 413
18.12problem 4 . . . . . . . L AT
18.13problem 5 . . . . . ..
18.14problem 6 . . . . . . .. 417
18.15problem 7 . . . . . . 418
18.16problem 8 . . . . . ... 419
18.17problem 11 . . . . . . . . L 421
18.18problem 12 . . . . . . . 427
18.19problem 13 . . . . . . . L 423]
18.20problem 14 . . . . . . . L 425
18.21problem 15 . . . . . . .. 426
18.22problem 16 . . . . . . .. L 427
18.23problem 17 . . . . . .. 429
18.24problem 18 . . . . . . . ... 430
18.25problem 19 . . . . . . . L 431
18.26problem 20 . . . . . ... 433]
18.27problem 21 . . . . . .. 434
18.28problem 22 . . . . . L 435
18.29problem 23 . . . . . .. 436
18.30problem 24 . . . . . .. L 437
18.31problem 25 . . . . . ... 438
18.32problem 26 . . . . ... 439
18.33problem 27 . . . .. L 440
18.34problem 28 . . . . . .. L 441]
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18.35problem 29
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18.1 problem Example 11.5.2 page 763

Internal problem ID [2937]

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]]

2’y —z(3+z)y +(4—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: 69

p
‘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

y(z) = 2° ((cz In(z)+¢1) (1 +3z+ 322+ §x3 + gx4 + 4—70:55 +0 (x6)>

29 , 173 , 103 , 1459 . ;
+(( 5)z 1% " 3% " 06" " 5100° +0(2°%) ) e

398

N

J

',x=0);



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

5 4 3
y(z) —)cl<74i0+5%—|—5%+3x2+3z+1> z?
.  1459z° 193z  173z°  29z® 5o ) 22
2 2400 96 36 4

5 4 3
+ (%—l—%—i—%—i—&ﬂ—l—&c—l—l) x210g(a:))
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18.2 problem Example 11.5.4 page 765

Internal problem ID [2938]

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]]

o’y +2(83—z)y +y=0

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

y(@)
(c2ln(z) + 1) (1 —z+ O (2%)) + (3z — o° — 352° — 5552 — 53552° + O (2%)) &
T

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 66

e

kAsymptoticDSolveValue [x~2xy"' ' [x]+x*(3-x) *y' [x]+y[x]==0,y[x],{x,0,5}]

~—

T x4 2133 2132
(@) w(‘m— BGoivk, <1—x;10g<x>> ELED
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18.3 problem Example 11.5.5 page 768

Internal problem ID [2939]

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 +zy — (44+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: 61

‘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)}

y(@)
_ar (1457 + 557 + 552" + 1937 + mrae® + 0 (2°) + e2(In (2) (2% + 32° + O (2°)) + (—144-

22
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 77

e

kAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]-(4+x)*y[x]==0,y[x],{x,0,5}]

~—

(@) = c 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 [2940]

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='seri#s',x=0);

2% 718" T1a4a® T 3600"
41 9981
+ (w—§w2+—w3—ﬁ 4+—8 5—|—O(a:6)) cz)

y(z) = x((02 In (z) + ¢1) (1 —z+ L2 + 19 167 5 +0 (xﬁ))

47 T 108" T 132" T 27000

402



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}] J

(2) = o _167m5+19x4_5_x3+m_2_ +1
y P\ 73600 " 144 18 "2 °

( (22811‘5 89zx*  412% 322 )
‘el + -——+z

27000 432 ' 108 4
167z° 19z* 523  z?
+ + —— 4+ ——z+1)log(z)

3600 ' 144 18 ' 2
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18.5 problem (b)

Internal problem ID [2941]

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; ‘
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(#),type='series

N\

y(z) = ((1 + gxz + §x4 +0 (xﬁ)) a1+ zes (ln (z) (1 + %xQ + %ﬁ +0 (x6)>

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 94

e

LAsymptoticDSolveValue [x~2xy' ' [x]-(2*Sqrt [6]-1)*x*y' [x]+(19/4-3*x"2) *xy [x]==0 ,y][x] ,1x,0,5}]

y(z) = o @x;*ﬁ’ + gmgwg + mﬁ—%) +e (%mzwﬁ + %xgwg n xé%)
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18.6 problem (c)

Internal problem ID [2942]

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,ykx),type='serie

() = ciz™ 3 1+ R 2+ _ 179 483 T 433 n 39431 20
e 8 8 832~ 832 3744 T 29952

+0 (x7)> + cpz 4 (1 + (—1 + %) 2 + (_ 179 | 483’) 74

8 8 832 ' 832

433 30430\ .
+< 3744 29952)95 +0 (o ))
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v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 70

LAsymptoticDSolveValue [x~2xy' ' [x]+(9%x-2%x"5) xy' [x]+(25+5%x~2+10%x"4) *y [x] ==o,}r [x],{x,0,6}]

1 ] :
y(z) — (@ + 8%) crz” % ((86 + 534)z* + (56 + 32¢)z” + (32 — 1607))

9 i —4-3i N4 N2 :
(832 + 832) CoT ((53 + 86i)z* + (32 + 566)z” — (160 — 32i))
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18.7 problem (d)

Internal problem ID [2943]

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 Ty
2. I 4 _2__3 I__=
Ty +(x+2x 3x Y 1 0

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

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

N

p
‘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 ',

y(z)

401 _ 1 49 .2 533 .3 277 A 203759 .5 6 8401, 4 _ 8491 .5 6
_ar (1 2% t 3502 — 7aie5® T mis?® — messran® T O (2 )) + 62(( s — 153602 TO(z )) h
- 7

€2

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 93

LAsymptoticDSolveValue [x~2xy' ' [x]+(4*x+1/2%x"2-1/3*%x"3) *y"' [x]-7/4*y[x]==0,y [x]} {x,0,5}]

277x%2  533x7/2 4952 g3/2

y(@) = 02(491520 T 241920 T 2880 20
65067 — 1240962° + 2006642% — 258048z + 442368 8491,/% log(x))

+\/5> ta ( 1423687772 110592
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18.8 problem (e)

Internal problem ID [2944]

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.

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

e A
‘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);

1 1 1 1
y(.’L‘) =C1x (1 -+ 5.’1)2 — 6&03 + ﬂ.’ﬂll — ons + O ($6)>

1 1 1
_ a1 s 14 15 6
+02(ln(x)( z+a” o'+ at — o +0(z )>

1 3 13
1— o Sty TS 6
—|—< T+ -z 3656 +288x -|—O(:U)
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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) = (gz(:p?’ — 3z% + 6z — 6) log(z) + 3% (—11z* + 272° — 362° + 36))
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18.9 problem 1

Internal problem ID [2945]

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 +(4—2)y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 69

‘Order:=6;

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

1 1 1 1
_ .2 _ Lt 3,4 4 1 5 6
ylx) ==z <(c2ln(x)—|—cl) <1 x+2x i —|—24:c 120" +0(z ))

3, 11, 25 , 137 , 6
+(x 1© * 367 " 2ss% Trane® TO) )

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 120

‘ AsymptoticDSolveValue [x~2*y' "' [x]+x*(x-3)*y' [x]+(4-x)*y[x]==0,y[x],{x,0,5}] ‘

(2) = _x_5+x_4_x_3+z_2_x+1 I 137x5_25x4+11x3_3_x2+w 22
y 1207247 6 " 2 2\\ 7200 " 288 " 36 4

¥  xt 2 x?
A A A P
+( 120+24 6 + 5 z + ):c og(x))
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18.10 problem 2

Internal problem ID [2946]

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]]

4x2y// + 2y'x2 +y= 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 67

e hY
‘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)k

1 3 9 35 21
= 1 1—2Z= S22 3 4 _ 5 6
v(@) ((62 n(@)+a) ( 1" 6™ " res” taorse”  zamese” TO (%)

1 1 1 2
+ (——x2 + ——a3 9 > °+0 (xﬁ)) 02> N

64 956 32768 + 393216
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 129

LAsymptoticDSolveValue [4xx~2%y' ' [x]+2*x"~2*y"' [x]+y[x]==0,y[x],{x,0,53}]

327680 49152 768 64 4
9 4 3 2
+02<\/E< 52° 19z +:c__a:_>

5 354
(13)—)01\/_( 4222 —5i+3i—£+1>

393216 32768 256 64
5 35 4 5 3 2
—l-\/_( > —i—i-gi——-l—l)log(x))

327680 49152 768 64 4
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18.11 problem 3

Internal problem ID [2947]

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" + zcos(x)y —2ey =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

‘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='s§#ies',x=0);

x4+ x
—142V2 40 — 24+/2 684+/2 — 972
—1626+/2 + 2375 ”
52992 — 37440+/2

1 —5v2+14 —122 2
y(z) = 1z~ V2 (1 -2 5V2+14 , + 75\/_31:3

N 1 —75763 4 52810+/2
7200 (-1 42v2) (v2-1) (-3+2v2) (-2+V2) (-5 +2v2

+0 @6))

1 54+14 , 122 ) 1626v/2 + 2
+szﬁ<1+2 5v2+14 +75v2 . 1626v/2+2375

N

T+ x x T
14+2v2 40+ 242 6841/2 + 972 52992 + 374404/2

L L 75763 + 52810v/2 240 (25)
7200 (1+2v2) (1+V2) (3 +2V2) (2+V2) (5+2V3)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 2210

LAsymptoticDSolveValue [x~2xy' ' [x]+x*Cos [x]*y' [x]-2*Exp [x]*y[x]==0,y[x],{x,0, 5]'}]

Too large to display
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18.12 problem 4

Internal problem ID [2948]

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? — (z+2)y=0

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

1 1 1 1 1
Y R SRS S S STUNE S S 6
y(z) = e ( 2 20% " 1% tsa0® "~ emo0® +0(z ))

N c2(12 — 12z 4 622 — 22 + Ja* — 52° + O (29))
T

v/ Solution by Mathematica
Time used: 0.027 (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 [2949]

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" + 2’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-3/4) *y(x)=0,y(x) ,type="'series',x=0);
y(z)

_ar?(1—gz4a® — Fa® + 20' — 3520° + 0 (2%)) + co(—2 + 42? — Do 4 4o — 22° + O (29))

N7
v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 77

e B

LAsymptoticDSolveValue [x~2xy' ' [x]+2*xx~2*y' [x]+(x-3/4)*y[x]==0,y[x],{x,0,5}] J

8x5/2 1 2x11/2  8g9/2 4x°/2
-9 7/2 - _9 3/2 - _ T2 3/2
y(x)—)cl< x4+ 3 iy +\/§ +c 9 B +z 3 +z
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18.14 problem 6

Internal problem ID [2950]

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]]

v +xy +(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

‘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',Xf?);

y(z)

~ar®(1- 2o+ ja? — p2® + gt — 5527 + 0 (2)) + co(In (2) (40 — §a® + 22 — 22 4 O (aF)) +

T

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 83

e

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

~—

1 4 _ 3 2 2 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 [2951]

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]]

22y +yr® — (z+2)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 65

‘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',Xf?);

y(z)

_ar? (14 jo— ga? — 25a® + 5%t + S¥Ea5 4+ 0 (2°)) + cp(In (z) (—2® — J2* + FHa° + O (2°)) +

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* + 16023 — 14422 — 288z + 576 1
y(x) = ( 6 - 4—8x2(z +4) log(:v))
. 467z°  37a° _7_x4+x_3+x2
>\ 20160 720 40 ' 4
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18.16 problem 8

Internal problem ID [2952]

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]]

22(2% + 1)y’ + Ty/e"s + 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

‘Order:=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)=0Ly(x),type='ser

y(z)

(2l (@) ter) (14120 4+ Wa? — $143 4 B0yt B2y 4 0 10 (07)) 4 ((-31) 2 — HTa® 4

3
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v/ Solution by Mathematica
Time used: 0.013 (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[x],{x,0,6}]

6 5 4 3 2
ol <2443637z _ 2620% 4 5052t _ 674% % + 12z + 1)

(z) > 2304000 125 256 36
y(x
73
_ 37977655812® | 5057587z° _ 44803z* | 3723 _ 14722 _
+ ¢ 622080000 T 480000 2608 1 8 2 3lz

x3

244363725 262z° 505z4 6723 1172
<2304000 — s + 256 — 36 T s +120+1)log(z)

x3
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18.17 problem 11

Internal problem ID [2953]

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

‘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',%=0);

9 4 5 9
—2(1_ do2_ 23 .94 I 5
y(z) = az (1 x—l—lox T +7x i +0

T

(x6)> N c2(12 + 6z + O (%))

v/ Solution by Mathematica
Time used: 0.029 (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 [2954]

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]]

%y +3zy + (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

p
‘0rder:=6;
Ldsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+(1—x)*y(x)=0,y(x),type='series',Xf?);

y(z)
_ (2ln(z) +c1) (1 + &+ 322 4+ 23 + o2t + 552" + O (2%)) + ((—2) 2 — 322 — {ad — 220t — 4
x
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 118
kAsymptoticDSolveValue [x~2xy"' ' [x]+3*x*y ' [x]+(1-x)*y[x]==0,y[x],{x,0,5}] J
¢ <_1‘5 422t 2 1) 13725 252 112® _ 322
y(z) = 14400 7 576 T 36 ' 4 Lo — 152000 — 34f6 — 1og — 4 — 2z
x x

5

(—14400 + 576 + 36 + T +x+ 1) log(:v)

T
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18.19 problem 13

Internal problem ID [2955]

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]]

xyll_yzo

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

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

N J

5 6
2* 2% T 11 2830° tseaoo® TO )>
1 2 1 3 1 4 1 5 6
+cz(ln(a:) (x-l— 5% T 152" T T2 T 5880% + O (z°)
7 35 , 101

3
1—Sg2 - 23— — 5 6
+( T = 26T~ 1798% T 36400° + O (z°)

1 1 1 1 1
y(z) = 1z (1 +oz+ =2+ —2+ 4
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v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 85

kAsymptoticDSolveValue [x*y'' [x]-y[x]==0,y[x],{x,0,5}]

144
N —47x* — 48023 — 216022 — 1728z + 1728) . ( x° R )
2

y(z) = a <Lx(z3 + 122% + 72z + 144) log(z)

1728 2820 T1aa T2 T2 T?
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18.20 problem 14

Internal problem ID [2956]

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',*=0);

c(1+ 322 +0(2%) z + o (14 2% + f2* + O (29))
3

y(z) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33

-

LAsymptoticDSolveValue [x~2xy' ' [x]+x*(6+x~2)*y' [x]+6*y[x]==0,y[x],{x,0,5}] J
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18.21 problem 15

Internal problem ID [2957]

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—xz)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

‘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)}

1 1 1 1 1
_ (ot o g L4 1 s 6
y(z) clac( + 3T+ 5T+ @ gt 5T +0(z ))

c2(—2—2z —a? — 32° — 5ot — &2° + 0 (2))

T

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+TiZi i) g(E it T T
x al—=+—-+-+- olcet+t—=+—=+—-+2
y NW2a"6 "2 % 2\360 T60 " 12 3
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18.22 problem 16

Internal problem ID [2958]

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

p
‘0rder:=6; ‘
dsolve (4*x~2*xdiff (y(x) ,x$2)+(1-4*x) *y(x)=0,y(x) ,type="'series',x=0);

N J

- gty Loy 1o 6
y(w)—((Czln(x)+cl)(1+x+ 2¥ + 5’ + et + e’ + 0 ()

4 36 576
25 g 137 s +0 (wG)) cz> N

Ny — S T3 -
+(( )T =1 ~108% " 3456° ~ 432000
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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}]

I 2 2P
A 1
ylz) = cl‘/"z(14400 Tiet T Tt >
13725  25z* 1123 3a?
- e A A
T (‘/5( 432000 3456 108 4 x)

z® 2t 2 2
T T 1)1
+ */5(14400 T T3 a2 0T ) Og(“’))
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18.23 problem 17

Internal problem ID [2959]

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); ‘

9 36 450
2+ 0 (:v6)> Co

y(x) = (c2In (z) + 1) (1 +2z+ 2%+ gx?’ + ix‘l + L:1:5 +0 (:r6)>

2 ., 25 137
_4 _ 2_“4 3 _ Y 4 U0
+ (( ) =32 — 528~ 516 ~ 13500

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}]

ozt 223
T 2 + 1
y(x)—)cl(450+36+ o +a’ 2t )

13725 25x* 2223 x> ozt 228
— — — 3%+ | 4+ T2z 41 ) ] —4
+C2( 13500 216 27 ¥ +(450+36+ g toarY ) og(7) ‘”)
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18.24 problem 18

Internal problem ID [2960)]

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 +zy —(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

‘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)}

y(x)
_ar®(14 32+ 5;2° + 3557° + ' + s + 0 (29)) + c2(In (z) (22 + 52° + 332 + 5552° + O (o

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
y(x) = a ( . - 4—8x(z2 + 8z + 24) log(:v))

z® zt 2 2
+CZ(M+%+ﬂ+§”)
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18.25 problem 19

Internal problem ID [2961]

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]]

2y —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

( N
‘0rder:=6; ‘
dsolve(x“2*diff(y(x),x$2)—x*(x+3)*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=¢);

N

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 17 "85 T 258% T 1200° +0(2°%) ) e
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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}]

J

20 24 3 2
( < 187z°  173z*  312® 1322 ) 5
+c — — -3z | x

x> bzt  22%  3x?
y(x)—)cl(—+—+—+—+2w+1>x2

1200 288 18 4

z®  br* 223 3z 9
+<%+E+?+T+2x+l>xlog(x))
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18.26 problem 20

Internal problem ID [2962]

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

e A
‘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
—cz2(14+ 2 2 3 4 5 6
y(z) = az < + T+ 50 52+ et + e + O (z°)

N (12 + 6z — 2* — a* — 22° + O (29))

z
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 63
LAsymptoticDSolveValue [x~2xy' ' [x]-x"2*y' [x]-2*y[x]==0,y[x],{x,0,5}] J

(2) = z3 x2+1+1 N x6+m5+3x4+x3+2
x al—-———-—=+—-+= ol—mt+—=+—+-+2
y W24 127272 2\168 730 T 20 " 2
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18.27 problem 21

Internal problem ID [2963]

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

‘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',%=0);

y(@)
~ar®(14 3z + 327 + Jo® + Lot 4 252° 4 0 (29)) + co(In (2) (242® + 302 4 182° + O (2f)) 4 (12 -

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}]

~—

1 4 6% — 622 + 4z — 4
y(x) = (§z2(5x +4) log(x) — Sa” — 6z 4230 T )

+ec x_6_+_7_x5_|_3_m4+5_x3+z2
\12 " 24 " 4 T 4
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18.28 problem 22

Internal problem ID [2964]

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

‘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',Xf?);

y(z)
(c2ln(z) + 1) (1 — 2z + 32% + O (2%)) + (5z — §2? + £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
 _ 9 1) 1 z5 4 z3 022
<2 Tt Og(z)+3600+288+18_ ;T

T2 T2
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18.29 problem 23

Internal problem ID [2965]

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]]

4%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

‘0rder:=6; ‘
Ldsolve(4*x“2*diff(y(x),x$2)+4*x*(1—x)*diff(y(x),x)+(2*x—9)*y(x)=0,y(x),type='%eries',x=0);

y(@)
_ar® (14 x+ 527 + 557° + gt + grpe® + 0 (29)) 4 c2(12 4+ 122 + 622 + 22 + J2* + 52° + O (.

Njw

X

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 90

LAsymptoticDSolveValue [4*x~2%y ' ' [x]+4*x* (1-x)*y' [x]+(2*x-9) *y [x]==0,y[x] ,{x,0 ,SS}]

B2 g2 1z 1 g2 g2 g2 g
% AN JR—
y(z) 01(24 t taz T +\/E)+C2<840+120+ 50 T4 T° )
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18.30 problem 24

Internal problem ID [2966]

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(z +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

‘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='s§#ies',x=0);

y(@)
_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: 0.03 (sec). Leaf size: 48

e

kAsymptoticDSolveValue [x~2*y ' ' [x]+2*x* (2+x) *y ' [x]+2* (1+x) *y [x]==0,y[x],{x,0, 5}?

y(z) =

912 z

(2log(x) 22" — 62° +182% + 36 — 9> Lo
T T
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18.31 problem 25

Internal problem ID [2967]

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

‘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='seriegf,x=0);

y(zr)==x ((02 In(z)4c1) (140 (2°)) + (—x—i—ixz — 1—18x3+ 9—16354 — $x5+0 (x6)> cz)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 50

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

335 IL'4 333 3)2 ]
_> _ R _ =
y(x) = co (x( 00 + % 13 + x) +z og(x)) +az
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18.32 problem 26

Internal problem ID [2968]

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" + 4222+ 1)y + (=1 +4x)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(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),typgf'series',x=0);

y(x)
Car(l—o+ 322 — 2%+ ot — Za® + 0(2%)) + (1 — 20 + 20 — §2° 4 J2* — £2° + O (2))

B &

v/ Solution by Mathematica
Time used: 0.029 (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, {D »5}]

207/2  4o5/2 279/2  L7/2  945/2

1
y(x)_)q( 3 ‘T+2m3/2_2‘/5+ﬁ)+62< 5 3 " 3 _m3/2+ﬁ)
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18.33 problem 27

Internal problem ID [2969]

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" — (3 +4z)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

p
‘Order:=6; ‘
‘dsolve(4*x“2*diff(y(x),x$2)—(3+4*x)*y(x)=0,y(x),type='series',x=0);

1

360

z° 4+ O (z'

y(z)

_ar’(1+4 38+ 52" + 552° + 52" + 3p® + 0 (%)) +ea(In(2) (2 + 32° + 552 +
N

v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 101

LAsymptoticDSolveValue [4*x~2%y' ' [x]-(3+4*x)*y[x]==0,y[x],{x,0,5}] J

y()
p1/2 292 L7252
—)Cz(

8640+360 * 24 * 3

1zt +1 3+ 14442 — 1
+ x3/2) +c (3 2+ 176z —;76\/% 576z +576 _ Ex?’/z (z° + 8z + 24) log(w))

440



18.34 problem 28

Internal problem ID [2970)]

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)]‘]]

gy’ —zy' +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 (z°)) In(z) e+ a1 (1 + O (%)) =
1 1 1

1
+ (1—|—x—§w2—ﬁx3—ﬁx4—@z5+0(z6)) Co

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 [2971]

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(d+z)y +(x+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

‘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='seriegf,x=0);

y(z)
(z+0(=%))n(z)cr+c1(1+0(2%))z+ (1 -z — 32+ 52° — Sz + 552° + 0 (%)) &

22
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 45

e B

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

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 . . . . . . ... e 444
19.2 problem 3 . . . . . . L 445

443



19.1 problem 2

Internal problem ID [2972]

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
x2y”—|—xy'—|— <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)+(x‘2—9/4)*y(x)=0,y(x),type='series',#=0);

N\ J

_ar®(1— 2% + 55at 4+ 0 (2°)) + ¢ (12 + 622 — S2* + O (29))

y(z) = 3
T2
v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 58
LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x"2-9/4) *y [x]==0,y[x],{x,0,5}] J

75/ 1 Nz g2 g7
/2
_) _ —_— —_— _—
y(x) cl( 3 +x3/2+ 5 )+c2(280 10 + )
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19.2 problem 3

Internal problem ID [2973]

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]

zy" —y +yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 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
2 2 4 6

Yo (ln () (az2 - %w“ +0 (w6)) + (‘2 + %x4 +0 (xﬁ))>

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 59

[AsymptoticDSolveValue [xxy' ' [x]-y' [x]+x*y[x]==0,y[x],{x,0,5}] J
y(z) > ¢ i(m2 — 8) z*log(z) + i(—5ac4 +162° +64) ) +c x—ﬁ - x_4 + 2°
'\16 64 \192 8
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20 Chapter 11, Series Solutions to Linear
Differential Equations. Additional problems.
Section 11.7. page 788

20.1 problem 1 . . . . . . . .. 447
20.2 problem 2 . . . ... 448
20.3 problem 3 . . . .. L 449
20.4 problem 4 . . . ... 450
20.5 problem 5 . . . . .. L e e 451
20.6 problem 6 . . . . . . ... e e e e 452
20.7 problem 7 . . . .. 453]
20.8 problem 8 . . . .. .. 454
20.9 problem 9 . . . .. 455
20.10problem 10 . . . . . . . .. e e 456
20.11problem 11 . . . . . . . . . e e e 457
20.12problem 12 . . . . ... e 58]
20.13problem 13 . . . . ... 460
20.14problem 20 . . . . ... e 462
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20.1 problem 1

Internal problem ID [2974]

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+ O(«")

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 [2975]

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//_yx2 =0

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

‘Order:=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 + %ﬁ) D(y) (0) + O(°)

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 [2976]

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" —6zy —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=¢);

y(z) = (3z* + 22 + 1) y(0) + (x + gx3 + gz5) 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}] J
725 5z’
y(z) = cz(% + % +x> + c1(3z* 4+ 22 + 1)
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20.4 problem 4

Internal problem ID [2977]

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" +vy +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);

9° 736" 450
< 22 25 , 137
+ -

y(x) = (c2In (z) + ¢1) (1 — 2z + 2% — zm‘q' + iCLA - Lm5 +0 (m6)>

Ay — 342 4+ 2248 5 6
=300+ 000~ o16” T 1as00” T O )) “

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 101

‘ AsymptoticDSolveValue [xxy'' [x]+y' [x]+2xy[x]==0,y[x],{x,0,5}]

5 4

ot 2,
L A R N
y(x)—)cl( 450+36 5 +z :c—i—)
5 a4

13725 25x* 2223 x> ozt 223
— 3P -+ -T2’ 241 )] 4
+02(13500 216 T a1 +( 450 736 9 T AT ) og(w)+ ‘”)
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20.5 problem 5

Internal problem ID [2978]

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]

2y +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

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

1 1
y(.’l?) =C (1 — axz + m$4 + O (xﬁ)) +

e (1= 32? + 5zt + O (2°))
z

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 42

s

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

~—

O A S B (A
y 24 272 2\120 " 6
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20.6 problem 6

Internal problem ID [2979]

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

‘0rder:=6; ‘
Ldsolve(2*x*diff(y(x),x$2)+5*(1—2*x)*diff(y(x),x)—5*y(x)=0,y(x),type='series',#=0);

o1+ + B2 4 12843 4 62554 4 62545 4 O (28)) 22 + ¢1(1 + 10z + O (%))

y(z) = 3
T2
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51
LAsymptoticDSolveValue [2*x*y' ' [x]+5% (1-2*x) *y' [x]-5*y[x]==0,y[x],{x,0,5}] J

c2(10z + 1) . (625x5 625z* 125x3 1522
——5 — ta

— 1
y(@) 2372 1144 T 72 T e T TR )

452



20.7 problem 7

Internal problem ID [2980)]

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

-

LAsymptoticDSolveValue [xxy'' [x]+y"' [x]+x*y[x]==0,y[x],{x,0,5}] J

(z) = c CANNL AP VP (I () P (z)
y (62~ 2 2\ 7128 "1 " 61 1 &
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20.8 problem 8

Internal problem ID [2981]

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}] J

1625 423
y(z) > c1(42® + 1) + ¢ (—1—5 5t x)
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20.9 problem 9

Internal problem ID [2982]

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
x2y”—|—xy'—|— <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)+(x‘2—1/4)*y(x)=0,y(x),type='series',#=0);

N\ J

a(1—g2® + ga* + 0 (2%) 4 c2(1 — 322 + 52* 4+ O (29))

y(z) = 7z

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 58

AsymptoticDSolveValue [x~2xy' "' [x]+x*y' [x]+(x"2-1/4)*y[x]==0,y[x],{x,0,5}]

N\ J

272 g2 q 292 25/2 /i
_> — [ U
y(x) = ( o1 2 + \/5> +c ( 120 6 + x)
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20.10 problem 10

Internal problem ID [2983]

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]]

4dzy" + 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);

(.03 1 1 3 3
o124 22— 3 4_ 5 6
y(@) cl’”( 52t 0% ~130° T asa0®  300a00° T O ))

3 3 3 9
1— 2 _ 3 4 5 6
e < 7+ 14 ~ 152 * 308"~ 292600° T O )>

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 83

‘ AsymptoticDSolveValue [4*xxy'' [x]+3*y' [x]+3*y[x]==0,y[x],{x,0,5}]

: _ T 9%y
y() = clﬁ( 300400 8840 130 10 5 T

+co| — 9z +3x4_3_x3+3_x2_$+1
2\ 292600 ' 3080 154 ' 14

B 325 R 2 2 3z )
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20.11 problem 11

Internal problem ID [2984]

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]]

2+ 3:;'1/’ _ (w+21)y _o

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; ‘
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='seri%s',x=0);

N\ J

y(z)
3 1 1,.2 1,3 1 4 1 5 6 1,.2 1.,.3 1 .4 1
_ G2 (1 + 52+ 7% + 55% T miee? T 05008 T O (@ )) + 01(1 T— 3% — 3% — 360 — 12600~

T

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 86

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

(z) = vz v + i + z +x_2+£+1
y ! 5405400 83160 1890 70 5
1:5 $4 fEs fE2
c2<_12600 _%_ﬁ_7_x+1>
x
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20.12 problem 12

Internal problem ID [2985]

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='seri#s',x=0);

1 1 7 31
_ 1_ 2L 3 0 4
y(x) x(cw( x+3x 362~ 790% + T0800° +0(z ))
1 1
-l-cz(ln(w) (—x+x2—§x3—|—36z +7;0z + O (° ))
1 19 53
l—g_tp2 193 9 4 L
+( TT¥ T3 T ax” 6 )))
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v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 85

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

1 1
y(x) = (%:ﬁ (z® — 122” + 36z — 36) log(z) — —-z (652" — 372z° + 648z — 432))

432
+ec _7_‘,1;6_"1:_5_}_"1"_4_3;34_:1;2
2\ 720 36 ' 3
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20.13 problem 13

Internal problem ID [2986]

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]]

r?y" —3zy +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; ‘
dsolve(x‘2*diff(y(x),x$2)—3*x*diff(y(x),x)+4*(x+1)*y(x)=0,y(x),type='series',#=0);

N

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)
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v/ Solution by Mathematica
Time used: 0.005 (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

16x5 4z* 1623
y(m)—)cl(—2—2x5—|—%— gx —|—4x2—4m+1) z?

1096z° 50x* 17623
_ _ 12 2 2
CZ(( 3375 21 T 27 " +8x)x
( 162® 4z* 1623
+ —_

~ 995 + 9 9 + 42 — 4z + 1) z? log(x))
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20.14 problem 20

Internal problem ID [2987]

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\ J

y(@)
_ar?(1— 2% + et +0(2%)) + co(In (z) (27 — g2* + O (29)) + (-2 4 52" + O (27)))

= NG
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}]

| —

£11/2

z"/? 3/2 L 32/ 2 ]
y(x)—>c2(192 —?+x >+01<E$ (a: —8) og(x) —

5x* — 16x% — 64
64+/z
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