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1.1 problem 15

Internal problem ID [12254]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

x2y"+xy'—y=0

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

e

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

~—

_a
y(x) = - + cox

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 16

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

y(z) — % + cox



1.2 problem 16

Internal problem ID [12255]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zy —y=0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 7

e

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

~—

y(z) =z

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 14

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

y(z) = az

y(z) =0



1.3 problem 17

Internal problem ID [12256]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

222" +3zy' —y=0

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

e

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

~—

C
y(z) = ;1 +evz

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 20

LDSOlve [2xx~2xy' ' [x]+3*x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

cx?? + ¢

y(z) — .



1.4 problem 18

Internal problem ID [12257]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=0

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

e

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

~—

y(z) = c16* + cpe”

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 18

DSolvely'' [x]-3*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(x) = €°(coe” + ¢1)



1.5 problem 19

Internal problem ID [12258]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

x2yll _ 2y — 0

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

tdsolve(x‘2*diff(y(x),x$2)-2*y(x)=0,y(x), singsol=all)

.2 &
y(z) =z +m

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

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




1.6 problem 20

Internal problem ID [12259]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

Ldsolve(diff(y(x),x)+1/(2*y(x))=0,y(x), singsol=all)

y(z) =v-z+a
y(xz) = —vV—2x+c

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 35

-

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

-/

Ya) = /T F %
y(x) = V- +2¢



1.7 problem 21

Internal problem ID [12260]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

Ldsolve(diff(y(x),x)—y(x)/x=1,y(x), singsol=all)

y(z) = z(In (z) + 1)
v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 12

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

y(z) = z(log(z) + 1)

10



1.8 problem 22

Internal problem ID [12261]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v —2/Jyl =0

v Solution by Maple

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

-

Ldsolve (diff (y(x) ,x)-2*sqrt(abs(y(x)))=0,y(x), singsol=all)

-

—2y/-y(z) y(z) <0
2y (x)  0<y(z)
2

+Cl=0

€T —

v/ Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 31

e

LDSolve [y' [x]-Sqrt[Abs[y[x]]1]1==0,y[x],x,IncludeSingularSolutions -> True]

~—

#1

1
1 VK]

dK[1]&| [z + 1]

y(x) — InverseFunction[

y(z) =0

11



1.9 problem 23

Internal problem ID [12262]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y +2yr =0

v/ Solution by Maple

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

Ldsolve(x*z*diff(y(x),x)+2*x*y(x)=o,y(x), singsol=all)

v/ Solution by Mathematica

Time used: 0.064 (sec). Leaf size: 16

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

y(z) %
y(x) =0

12



1.10 problem 24

Internal problem ID [12263]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y -yt =1

v/ Solution by Maple

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

tdsolve(diff(y(x),x)-y(x)‘2=1,y(x), singsol=all)

y(x) =tan (z + ¢1)

v/ Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 24

LDSolve [y' [x]-y[x]~2==1,y[x],x,IncludeSingularSolutions -> Truel

y(z) — tan(z + ¢1)
y(z) = —i

y(x) =1

13



1.11 problem 25

Internal problem ID [12264]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

22%y" +xy —y =0

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

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

c
y(x) =z + 2

N

v Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 18

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

y(x) — Ay Cok
T

N

14



1.12 problem 26

Internal problem ID [12265]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

zy' = sin (z)

v Solution by Maple

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

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

y(x) =8i(z) +

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 10

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

y(x) — Si(z) + ¢

15



1.13 problem 27

Internal problem ID [12266]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy +3y=0

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

e

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

~—

y(z) = cre”3®

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 18

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

N\

y(x) — cre” 3"

y(z) =0

16



1.14 problem 28

Internal problem ID [12267]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y' =3y —10y =0

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

e

Ldsolve(diff(y(x),x$2)—3*diff(y(x),x)—lO*y(x)=O,y(x), singsol=all)

~—

y(z) = c1€% + cpe™%®

v/ Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 22

DSolvely'' [x]-3*y' [x]-10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — e (0267“” + cl)

17



1.15 problem 29

Internal problem ID [12268]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

y'+2) +y=0

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

e

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

~—

y(x) =cre™ + coxe™

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 18

-

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

-/

y(x) = e *(cx + 1)

18



1.16 problem 30

Internal problem ID [12269]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 30.

ODE order: 3.

ODE degree: 1.

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

y/// _ 7yll + 12y/ — 0

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

[dsolve (diff (y(x),x$3)-7*diff (y(x) ,x$2)+12*diff (y(x),x)=0,y(x), singsol=all) \J

y(z) = c1 + e**cy + e*cs

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 30

DSolvel[y''' [x]-7*y'' [x]+12*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

1 1
y(z) — gcle‘% + 10264x +c3

19



1.17 problem 31

Internal problem ID [12270]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 31.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_separable]

2zy —y =0

v Solution by Maple

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

e

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

~—

y(z) = vz
v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 18

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

y(z) = vz
y(z) =0

20



1.18 problem 32

Internal problem ID [12271]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 32.
ODE order: 2.
ODE degree: 1.

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

x2y// _ xy' =0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
Ldsolve(x’?*diff (y(x),x$2) -x*diff (y(x),x)=0,y(x), singsol=all) J

y(z) = Tt + ¢

v/ Solution by Mathematica

Time used: 0.041 (sec). Leaf size: 17

-

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

N\

1T

21



1.19 problem 33

Internal problem ID [12272]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

22y +6xy +4y=0

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

e

tdsolve(x‘2*diff(y(x),x$2)+6*x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)

~—

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

LDSolve [x~2xy' ' [x]+6*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

22



1.20 problem 34

Internal problem ID [12273]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

z?y" —bxy +9y =0

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

Ldsolve (x~2*diff (y(x) ,x$2) -5*x*diff (y(x) ,x)+9*y(x)=0,y(x), singsol=all) J

y(z) = c17® + co7® In (z)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 18

LDSolve [x~2xy' ' [x]-b*x*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(z) = 23(3cylog(z) + c1)

23



1.21 problem 35

Internal problem ID [12274]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 35.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Y —4y=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

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

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 38

LDSolve [(y'[x])~2-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = 3(~2 +ar)?

y(x) — }1(230 +¢1)?

y(z) =0

24



1.22 problem 36

Internal problem ID [12275]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 36.

ODE order: 1.

ODE degree: 2.

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

y? —9yzr =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 101

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

v Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 46

e

LDSolve [(y' [x])~2-9*x*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — i(—2x3/2 -+ 01) 2

y(z) = 2(2353/2 +c1)?

y(z) =0

25



1.23 problem 37

Internal problem ID [12276]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises page 14

Problem number: 37.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

12 6

|
8

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

Ldsolve (diff (y(x),x)"2=x"6,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 29

LDSolve [(y'[x])"2==x"6,y[x],x,IncludeSingularSolutions -> Truel

26



2 Chapter 1. Introduction. Exercises 1.3, page 27
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27



2.1 problem 1

Internal problem ID [12277]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —2yx =0

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

e

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

~—

y(@) = cre”

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 18

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

y(z) = e

y(z) =0

28



2.2 problem 2

Internal problem ID [12278]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

Y +y=2"+2z—1

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

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

T

y(z) =2° — 1+ ce”

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 18

LDSolve [y' [x]+y[x]==x"2+2%x-1,y[x],x,IncludeSingularSolutions -> True]

y(z) = 22 +cre® -1

29



2.3 problem 3

Internal problem ID [12279]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y//_y/_6y:0

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

e

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

~—

y(z) = c1€% + cpe™%®

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 22

DSolvely'' [x]-y' [x]-6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) — e (0265“” + cl)

30



2.4 problem 4

Internal problem ID [12280)]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —zy=0

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

Ldsolve(diff(y(x),x)=x*y(x)“(1/2),y(x), singsol=all)

Vi@ -5 —e =0

v/ Solution by Mathematica

Time used: 0.2 (sec). Leaf size: 24

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

1
y(x) — 1—6(31:2 + 201) 2

y(z) =0

31



2.5 problem 5

Internal problem ID [12281]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press.

Section: Chapter 1. Introduction. Exercises 1.3, page 27
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y —y=0

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

2010

e

Ldsolve(diff(y(x),x$2)—y(x)=0,y(x), singsol=all)

~—

y(z) = €c1 + e ey

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20

-

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

-/

z

y(z) = c1€” + coe”
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2.6 problem 6

Internal problem ID [12282]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

wlN

Y —3ys=0

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

-

Ldsolve(diff(y(x),x)=3*y(x)“(2/3),y(x), singsol=all)

~—

W=

yx)? —c—x=0

v/ Solution by Mathematica

Time used: 0.166 (sec). Leaf size: 22

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

1 3
y(x) — 2—7(3x +c1)

y(z) =0
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2.7 problem 7

Internal problem ID [12283]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zy'ln(z) — (In(z) + 1)y =0

v Solution by Maple

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

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

y(z) = cizIn (z)
v Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 16

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

y(x) — ci1zlog(zx)
y(x) =0
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2.8 problem 8 a(i)

Internal problem ID [12284]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 8 a(i).

ODE order: 2.

ODE degree: 1.

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

y//_y/_2y:0

With initial conditions

[¥(0) = 2,%'(0) = —5]

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

-

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)-2*xy(x)=0,y(0) = 2, D(y)(0) = -5],y(x), si}xgsol=all)

y(zr) = —e** +3e7®

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 19

‘ DSolve[{y'' [x]-y' [x]-2*y[x]==0,{y[0]==2,y' [0]==-5}},y[x],x, IncludeSingularSolj.ltions -> Truel

y(z) = —e~ (e - 3)
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2.9 problem 8 a(ii)

Internal problem ID [12285]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 8 a(ii).

ODE order: 2.

ODE degree: 1.

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

y//_y/_2y:0

With initial conditions

[y(1) =3,%'(1) = —1]

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

-

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)-2*xy(x)=0,y(1) = 3, D(y) (1) = -1],y(x), si}xgsol=all)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 28

DSolve[{y'' [x]-y' [x]-2*y[x]==0,{y[1]==3,y' [1]1==-1}},y[x],x, IncludeSingularSol#tions -> Truel

N\

11—z

+ 262w—2

y(z) — 3 3
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2.10 problem 8 b(i)

Internal problem ID [12286]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 8 b(i).

ODE order: 2.

ODE degree: 1.

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

y//_y/_2y:0

With initial conditions

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

-

Ldsolve([diff(y(x),x$2)—diff(y(x),x)—2*y(x)=0,y(0) =1, y(2) = 0],y(x), singso}[=a11)

_e2m + e—z+6

y(2) = — 51

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 29

‘ DSolve[{y'' [x]-y' [x]-2*y[x]==0,{y[0]==1,y[2]==0}},y[x],x, IncludeSingularSolut#ons -> True]

6—1(66 _ e3z)

_>
y(x) 66 _ 1
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2.11 problem 8 b(ii)

Internal problem ID [12287]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 8 b(ii).

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) =0,%'(2) = 1]

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

-

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)-2*y(x)=0,y(0) = 0, D(y)(2) = 1],y(x), sin}ésol=all)

e2—z (e3m _ 1)

@) = — s

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 29

LDSolve [{y'' [x]-y' [x]-2*y[x]==0,{y[0]==0,y' [2]==1}},y[x],x, IncludeSingularSoluj:ions -> True]

e2—z(e3x _ 1)
A I
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2.12 problem 9

Internal problem ID [12288]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 9.

ODE order: 3.

ODE degree: 1.

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

x3y”’ _ 3.’1723/” + 6y'x _ 6y =0

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

e

ldsolve (x73*diff (y(x),x$3)-3*x"2*diff (y(x) ,x$2) +6*x*diff (y(x) ,x)-6*y(x)=0, y(x)\J, singsol=all)

y(z) = a7’ + cox® + 3

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 19

-

.
DSolve [x~3*y''' [x]-3*x"2*y'' [x]+6*x*y' [x]-6*xy[x]==0,y[x] ,x,IncludeSingularSol#tions -> Truel

N\

y(z) = z(z(csz + c2) + 1)
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2.13 problem 10 (a)

Internal problem ID [12289]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 10 (a).

ODE order: 2.

ODE degree: 1.

(4

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

2y —dxy + 6y =0

With initial conditions

[y(1) = 0,y(2) = —4]

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

e

Ldsolve([x"Z*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(1) =0, y(2) = -4],y(x}, singsol=all)

y(e) = —a® + 2
v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 13

‘ DSolve [{x~2xy'"' [x]-4*x*y' [x]+6%y[x]==0,{y[1]==0,y[2]==-4}},y[x],x, IncludeSing#larSolutions -

y(z) = —((z - 1)27)
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2.14 problem 10 (b)

Internal problem ID [12290]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 10 (b).

ODE order: 2.

ODE degree: 1.

(4

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

2y —dxy + 6y =0

With initial conditions

[y(2) = 4,%'(1) = O]

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

e

Ldsolve([x"Z*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(2) =4, D(y () = O],y}x), singsol=al

y(z) = 22° — 32°

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 14

‘ DSolve [{x"2*y'"' [x]-4*x*y' [x]+6%y[x]==0,{y' [1]1==0,y[2]==4}},y[x],x, IncludeSing#larSolutions -

y(x) — 2°(2z — 3)
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2.15 problem 10 (c)

Internal problem ID [12291]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 10 (c).

ODE order: 2.

ODE degree: 1.

(4

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

2y —dxy + 6y =0

With initial conditions

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

e B

Ldsolve([x’?*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(1) =1, D(y)(2) = —12]}y(x), singsol=

y(z) = —22° + 322

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 14

DSolve [{x~2+y' ' [x]-4*x+y' [x]+6+y[x]==0,{y[1]==1,y' [2]1==-12}},y[x] ,x,IncludeSingularSolutions

y(z) = (3 — 27)z?
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2.16 problem 10 (d)

Internal problem ID [12292]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 10 (d).

ODE order: 2.

ODE degree: 1.

(4

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

2y —dxy + 6y =0

With initial conditions

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

e B

Ldsolve([x‘Z*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=O,D(y)(1) = 3, D(y)(2) = OJ],y(x), singsol

y(z) = —2° + 32°

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 13

‘ DSolve [{x~2*y'' [x]-4*x*y' [x]+6%y[x]==0,{y' [1]==3,y' [2]1==0}},y[x],x, IncludeSingularSolutions

y(z) = —((z - 3)27)
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2.17 problem 10 (e)

Internal problem ID [12293]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 10 (e).

ODE order: 2.

ODE degree: 1.

(4

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

2y —dxy + 6y =0

With initial conditions

[y(0) = 0,y(2) = 4]

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

( N

Ldsolve([x’?*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(0) =0, y(2) = 4],y(x)J, singsol=all)

y(x) =1+ (-2+2)c;) 2°
v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 23

‘ DSolve [{x~2*y'"' [x]-4*x*y' [x]+6%y[x]==0,{y[0]==0,y[2]==4}},y[x],x, IncludeSingu#.arSolut ions ->

1
y(z) — §x2(:v —caz+2c)
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2.18 problem 10 (f)

Internal problem ID [12294]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 1. Introduction. Exercises 1.3, page 27

Problem number: 10 (f).
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear,

With initial conditions

X Solution by Maple

2y —dxy + 6y =0

[¥(0) =2,%'(2) = —1]

(4

_with_symmetry_[O0,}

N

dsolve ([x~2*diff (y(x) ,x$2)-4*x*diff (y(x),x)+6%y(x)=0,y(0) = 2, D(y)(2) = -1] ,y(x), singsol=z

X Solution by Mathematica

No solution found

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

LDSolve [{x"2*y'' [x]-4*xx*xy' [x]+6xy[x]==0,{y[0]==2,y' [2]==-1}},y([x],x, IncludeSingularSolutions

{
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Chapter 2. The Initial Value Problem. Exercises
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problem 4
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3.1 problem 1 (A)

Internal problem ID [12295]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 1 (A).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y=1-x

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

e

Ldsolve(diff(y(x),x)=1—x,y(x), singsol=all)

~—

1
y(x) = —§x2 +z+c

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

LDSolve [y' [x]==1-x,y[x],x,IncludeSingularSolutions -> Truel
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3.2 problem 1 (B)

Internal problem ID [12296]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 1 (B).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y=z-1

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

e

Ldsolve(diff(y(x),x)=x—1,y(x), singsol=all)

~—

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

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

2

T
y(x)—);—x+01
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3.3 problem 2 (C)

Internal problem ID [12297]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 2 (C).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=1

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

e

Ldsolve(diff(y(x),x)=1—y(x),y(x), singsol=all)

~—

y(@) =1+cre™

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 20

-

LDSolve [y' [x]==1-y[x],y[x],x,IncludeSingularSolutions -> True]

-/

y(x) > 1+ ce™”
y(z) =1
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3.4 problem 2 (D)

Internal problem ID [12298]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 2 (D).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=1

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

e

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

~—

y(z) = =1+ c€”

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 18

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

y(x) = =14 c1€”
y(z) = —1
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3.5 problem 3 (E)

Internal problem ID [12299]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 3 (E).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —y*=—4

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

tdsolve(diff(y(x),x)=y(x)‘2-4,y(x), singsol=all)

_2(ce* +1)

y(z) = —1+ce*

v/ Solution by Mathematica
Time used: 1.066 (sec). Leaf size: 40

LDSolve [y' [x]==y[x]~2-4,y[x],x,IncludeSingularSolutions -> Truel

2 — 2¢t@ten)
y(.’L‘) - 1+ ebater)
y(z) — —2

y(z) —> 2
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3.6 problem 3 (F)

Internal problem ID [12300]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 3 (F).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y +y° =4

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

tdsolve(diff(y(x),x)=4—y(x)‘2,y(x), singsol=all)

_ 2¢1€ 42
o -1 + cle4’”

y(z)

v/ Solution by Mathematica
Time used: 0.278 (sec). Leaf size: 45

LDSolve [y' [x]==4-y[x]1~2,y[x],x,IncludeSingularSolutions -> Truel
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3.7 problem 4 (G)

Internal problem ID [12301]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 4 (G).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —yr =0

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

e

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

~—

12
y(z) =crer

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 22

-

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

-/

12
y(x) = crez

y(x) =0
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3.8 problem 4 (H)

Internal problem ID [12302]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 4 (H).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y +yr=0

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 22

-

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

-/
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3.9 problem 5 (I)

Internal problem ID [12303]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 5 (I).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y/+y2:x2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

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

)(&) = x(BesselI < % ””—22) c; — BesselK (%, “’—;))
- (

c1 Bessell (3, & ) + BesselK (1, %)

v/ Solution by Mathematica

Time used: 0.184 (sec). Leaf size: 197

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

y(z) -

2z (BesselJ (3, %) + ¢1 Besseld (—3, %))
iz? BesselJ (—%, %) — ix? BesselJ (i, L ) + BesselJ ( 5 %2)
2z BesselJ (-1, 2%)

47 2

y(z) —

%)

_ _3 ix? _5 az?) _ 3 ia? _ _1
iz? (2 BesselJ ( o > +c <BesselJ ( 5 ) BesselJ ( D i >)> c1 BesselJ <



3.10 problem 5 (J)

Internal problem ID [12304]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 5 (J).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y —y? = —z?

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 43

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

2

x(— Bessell (—% %) c1 + BesselK <§1 %2))
c1 Bessell (1,2) + BesselK (1,2)

y(z) =

v/ Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 196

LDSolve [y' [x]==y[x]~2-x"2,y[x],x,IncludeSingularSolutions -> True] J
y(z) =
x? <2 BesselJ (— ) +c (BesselJ (—Z, 72> — BesselJ (?Iv %) >) + c1 BesselJ ( 72>
a 2r (BesselJ (;11, %) + ¢, BesselJ ( : ””72))

22 BesselJ (_l ia? )

47 2

y(z) > —
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3.11 problem 6

Internal problem ID [12305]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

y—y=u

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

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

y(x) = —z — 14 c1€”

v/ Solution by Mathematica

Time used: 0.04 (sec). Leaf size: 16

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

| —

y(x) > —z+ e —1
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3.12 problem 7

Internal problem ID [12306]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —yr =0

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

e

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

~—

12
y(z) =crer

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 22

-

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

-/

12
y(x) = crez

y(x) =0
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3.13 problem 8

Internal problem ID [12307]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

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

y) =V’ +ta
o) =~ a

T

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 35

e

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

~—

y(x) = =22+ 201
y(z) = V2?4 2¢;
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3.14 problem 9

Internal problem ID [12308]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 7

|dsolve(diff (y(x),x)=y(x)/x,y(x), singsol=all)

y(z) = 1z
v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 14

DSolvely' [x]==y[x]/x,y[x],x,IncludeSingularSolutions -> Truel

N

y(x) = az
y(z) =0
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3.15 problem 10

Internal problem ID [12309]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y -yt =1

v/ Solution by Maple

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

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

y(x) =tan (z + ¢1)

v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 24

LDSolve [y' [x]==1+y[x]1~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) — tan(z + ¢1)
y(z) = —i

y(x) =1
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3.16 problem 11

Internal problem ID [12310]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y*+3y=0

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

tdsolve(diff(y(x),x)=y(x)*2-3*y(x),y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 29

r

LDSolve [y' [x]==y[x]~2-3*y[x],y[x],x,IncludeSingularSolutions -> Truel

3
Y(@) = T e
y(z) = 0
y(z) — 3

62



3.17 problem 12

Internal problem ID [12311]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Abel]

y'—y3=x3

X Solution by Maple

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

No solution found

X Solution by Mathematica

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

-

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

-/

Not solved
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3.18 problem 13

Internal problem ID [12312]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —lyl=0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

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

y(z) = ec—l
y(z) = cre”

v/ Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 29

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

N\

y(z) — InverseFunction { /1 . |K—1[1]|dK [1]&] [z + 1]

y(z) =0
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3.19 problem 14

Internal problem ID [12313]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —e vt =0

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

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

y(z) =ln (e + ¢1)
v/ Solution by Mathematica
Time used: 1.319 (sec). Leaf size: 12

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

y(z) = log (" + 1)
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3.20 problem 15

Internal problem ID [12314]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

y—In(z+y)=0

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

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

y(x) — eRootOf(qe—ze—Eil(—_Z_l)) —
v/ Solution by Mathematica

Time used: 0.207 (sec). Leaf size: 22

-

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

| —

ve ExplIntegralEi(log(z + y(z)) + 1)
e

Sol

—
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3.21 problem 16

Internal problem ID [12315]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

;) 2r—y
Y73 +3y
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 53
Ldsolve (diff (y(x) ,x)=(2*x-y(x) )/ (x+3*y(x)),y(x), singsol=all) J

_ 3 3
y(z) = .
oz 1/70%:02—}-3
3 + 3
y(z) =
C1
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v/ Solution by Mathematica
Time used: 0.812 (sec). Leaf size: 114

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

y(z) — %(—x - \/W)
y(z) — % <—x + m)
y(@) = 5 (~VIVE o)

y(@) = 5 (VIVEE o)
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3.22 problem 17

Internal problem ID [12316]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.1, page 40

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

1
!
_ -0
Y V15 — 22 — 42

X Solution by Maple

-

Ldsolve(diff(y(x),x)=1/sqrt(15-x“2-y(x)“2),y(x), singsol=all)

| —

No solution found

X Solution by Mathematica

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

‘ DSolvel[y' [x]==1/8qrt[15-x"2-y[x]~2],y[x],x,IncludeSingularSolutions -> Truel ‘

Not solved
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4.1 problem 1
Internal problem ID [12317]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

- 3y -
Y " @—5)(x+3)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

Ldsolve(diff(y(x),x)=3*y(x)/( (x-5) * (x+3) ) +exp(-x) ,y(x), singsol=all) J

(z — 5)* (f de+61>

(z—5)8

y(z) = (z +3)8

v/ Solution by Mathematica
Time used: 15.323 (sec). Leaf size: 57

-

.
LDSolve [y' [x]==3*y[x]/( (x-5)*(x+3))+Exp[-x],y[x],x,IncludeSingularSolutions -f True]

z e~ KNI(K 3/8
(5 — x)3/8 (fl %dl{[ﬂ + c1>

(z+3)%/8

y(z) —
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4.2 problem 2

Internal problem ID [12318]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

/ Ty
— 2 =0
Y x2+y2

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

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

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

v Solution by Mathematica
Time used: 11.187 (sec). Leaf size: 49

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

y(z) = = nad)
e )
y(z) =0
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4.3 problem 3
Internal problem ID [12319]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

y(x) =v2In(z) + ¢
y(z) = —/2In(z) + 1

v/ Solution by Mathematica

Time used: 0.1 (sec). Leaf size: 40

-

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

-/

y(z) = —v2y/log(z) + o1
y(z) = V2y/log(z) + c1
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4.4 problem 4

Internal problem ID [12320]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—In(y—1)=0

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

Ldsolve (diff (y(x) ,x)=1ln(y(x)-1),y(x), singsol=all)

y(a:) — eRootOf(Eil(—_Z)+x+c1) + 1

v Solution by Mathematica

Time used: 0.29 (sec). Leaf size: 21

-

LDSolve [y' [x]==Logly[x]-11,y[x],x,IncludeSingularSolutions -> True]

| —

y(z) — InverseFunction[Loglntegral(#1 — 1)&][z + ¢1]
y(z) =2
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4.5 problem 5
Internal problem ID [12321]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —Vy+2)(y—1)=0

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

-

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

-

ot (1) + 5+ V240 @+ @) e =0

v/ Solution by Mathematica
Time used: 0.497 (sec). Leaf size: 41

‘ DSolve[y' [x]==Sqrt[ (y[x]+2)*(y[x]-1)],y[x],x,IncludeSingularSolutions -> Tru#]

y(z) — }l(—e_””_c1 — 9¢”t — 2)

y(x) = —2
y(z) = 1
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4.6 problem 6

Internal problem ID [12322]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

y — y _ _ 0
y—x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31
Ldsolve (diff(y(x) ,x)=y(x)/(y(x)-x),y(x), singsol=all) J

y(z) =z —V2? -2
y(x) =z + V2% —2¢
v/ Solution by Mathematica
Time used: 0.836 (sec). Leaf size: 80

e

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

~—

y(z) =z — Va2 — e
y(z) > =+ Va2 — e
y(z) =0
y(z) = z — Va2
y(z) > Vz? +
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4.7 problem 7
Internal problem ID [12323]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 85

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

(1222 + 8¢,)5

y(z) = 5

(2) = — (12z% + 8c1)% _iV/3(122° 4+ 801)%
W= 4 4

@) = (12 8¢1)3 L iv3(12e + 8¢1)3
e = 4 4

7



v/ Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 79

kDSolve [y' [x]==x/y[x]1~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) = —1/ —g Vv x2 + 2¢1
y(z) = i’/gf’/ 72 + 2¢;
y(z) = (=1)%/3¢ \/av2 + 2¢;
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4.8 problem 8
Internal problem ID [12324]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

Ldsolve (diff (y(x) ,x)=sqrt(y(x))/x,y(x), singsol=all)

-/

@ @ - In (z) =

2
v/ Solution by Mathematica

Time used: 0.202 (sec). Leaf size: 21

-

N\

DSolvely' [x]==Sqrt[y[x]1]/x,y[x],x,IncludeSingularSolutions -> True]

y(z) — }l(log(x) +¢1)?

y(z) =0
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4.9 problem 9

Internal problem ID [12325]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

2
— LambertW (—e% te ) +%+01
y(z) =e

v/ Solution by Mathematica
Time used: 3.96 (sec). Leaf size: 29

-

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

~—

y(z) - W (—eé_q)

y(z) =0
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4.10 problem 10
Internal problem ID [12326]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

1
y —(yz)s =0

v/ Solution by Maple

Time used: 0.015 (sec). Leaf size: 120

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

A(ay(2))} L 2% (ay(2))’ 2
(~o* + 8y (2)’) 2y @)F —2*)  (—o*+8y(@)’) (2(ey (@) —2?)
+ = 53— =0

(—m4 + 8y (x)2) (2 (zy (m))% — m2>

v/ Solution by Mathematica

Time used: 4.979 (sec). Leaf size: 35

LDSolve [y' [x]==(x*y[x])~(1/3),y[x],x,IncludeSingularSolutions -> True]

(3343 + 4cy) 3/2
616
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4.11 problem 11
Internal problem ID [12327]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 41

Ldsolve(diff(y(x),x)=sqrt( (y(x)-4)/x ),y(x), singsol=all)

—In (%) + 2 arctanh ( —M> —In(z)—c =0

T T

v/ Solution by Mathematica

Time used: 0.294 (sec). Leaf size: 29

LDSolve [y' [x]==Sqrt[ (y[x]1-4)/x ]1,y[x],x,IncludeSingularSolutions -> Truel

012

y(z) s z+avr+4+ A

y(z) =4
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4.12 problem 12

Internal problem ID [12328]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

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

‘dsolve(diff(y(x),x)=—y(x)/x+y(x)“(1/4),y(x), singsol=all)

v Solution by Mathematica
Time used: 9.843 (sec). Leaf size: 31

LDSolve [y' [x]==-y[x]/x+y[x]~(1/4),y[x] ,x,IncludeSingularSolutions -> True] J

(Bo-+ 1)
_>
y(z) =
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4.13 problem 13

Internal problem ID [12329]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

-

Ldsolve([diff (y(x) ,x)=4*y(x)-5,y(1) = 4],y(x), singsol=all)

-/

_1le* 5

y(z) = 1 +z_l

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

DSolve [{y' [x]==4*y[x]-5,{y[1]1==4}},y[x],x,IncludeSingularSolutions -> True]

N\

J

11 4r—4 9
y(x) — 7€ tg
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4.14 problem 14

Internal problem ID [12330]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+3y=1

With initial conditions

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

-

Ldsolve( [diff (y(x),x)+3*y(x)=1,y(-2) = 1],y(x), singsol=all)

-/

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 20

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

N\

J

2 3@tz 1
y(z) — 3¢ + 3
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4.15 problem 15

Internal problem ID [12331]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010

Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53
Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —ay=>

With initial conditions
[y(c) = d]

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

-

Ldsolve([diff (y(x) ,x)=axy(x)+b,y(c) = d],y(x), singsol=all)

-/

(da +b)e~*2) —p
a

y(z) =

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 39

e

kDSolve [{y' [x]==a*y[x]+b,{y[c]==d}},y[x],x,IncludeSingularSolutions -> Truel

|

e—ac(b(eax _ eac) + adeaw)
a

y(z) —
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4.16 problem 16

Internal problem ID [12332]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y = 2* + " — sin (2)

With initial conditions

[v(2) = —1]
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve( [diff (y(x),x)=x"2+exp(x)-sin(x),y(2) = -1],y(x), singsol=all) J
3 11
y(z) = % + cos (z) + € — 5 — cos (2) — &?

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 30

e N

LDSolve [{y' [x]==x"2+Exp[x]-Sin[x],{y[2]==-1}},y[x],x,IncludeSingularSolutions j—> True]

3 11
y(x) — % + € + cos(z) — % — 3~ cos(2)
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4.17 problem 17

Internal problem ID [12333]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
241

y —yz =

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 31

Ldsolve( [diff (y(x),x)=x*y(x)+1/(1+x72),y(-5) = 0],y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.478 (sec). Leaf size: 41

LDSolve {y' [x]==x*y[x]+1/(1+x~2) ,{y [-6]==0}},y[x] ,x,IncludeSingularSolutions -f True]

2 [® e~ KI? -
— 2 S — K
y(z) e s K[1]2+1 1
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4.18 problem 18

Internal problem ID [12334]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

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

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

y(z) = —(ir+ Ci(1) = Ci(z))z
v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 14

-

.
DSolve [{y' [x]==y[x]/x+Cos[x],{y[-11==0}},y[x],x,IncludeSingularSolutions -> T#ue]

N\

y(z) — z(Coslntegral(z) — CosIntegral(—1))
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4.19 problem 19

Internal problem ID [12335]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

;Y
N A—
Y T an(x)

With initial conditions
[y(m) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

‘ dsolve([diff (y(x),x)=y(x)/x+tan(x),y(Pi) = 0],y(x), singsol=all)

y(z) = ( / ’ tan_(—z—fl)d_zz> z

v Solution by Mathematica
Time used: 1.98 (sec). Leaf size: 22

[DSolve [{y' [x]==y[x]/x+Tan[x],{y[Pi]l==0}},y[x] ,x,IncludeSingularSolutions -> T}'ue]

y(z) = / tar}(ﬁ” dK]1]
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4.20 problem 20

Internal problem ID [12336]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y
L— Ve
With initial conditions
[y(3) = 4]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 41

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

N

(452 +9 <f3z <_z1_2)1\/jd z1>) (z +2)7

(_z1+2) o
5(z—2)

y(z) =

=

v Solution by Mathematica
Time used: 2.843 (sec). Leaf size: 202

‘ DSolve [{y' [x]==y[x]/(4-x"2)+Sqrt [x],{y[3]1==4}},y[x],x, IncludeSingularSolution# -> True]

y(z)

— (% + &) Vo +2((10 — 10¢)z*2 AppellF1 (3,2,1 5 2 _2) _ (30 — 30:)\/z AppellF1 (1,3 1 3 2
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4.21 problem 21

Internal problem ID [12337]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

Ldsolve( [diff (y(x),x)=y(x)/(4-x"2)+sqrt(x),y(1) = -3],y(x), singsol=all)

(_z]+2) 1
2(z — 2)i

(z+2)F (-2 ( I (—z1'2>1\/1—7d_z1> +(1+4)V2 32)

y(z) = —

v Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 158

‘ DSolve [{y' [x]==y[x]/(4-x"2)+Sqrt [x],{y[1]1==-3}},y[x],x, IncludeSingularSolutio#s -> True]

y(z)

_>

vz + 2(43:3/2 AppellF1 (%, %, }1, g, ”—2”, —g) — 124/z AppellF1 (l 313z —g) — 4 AppellF1 (%, %,

1
4

5
27
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4.22 problem 22

Internal problem ID [12338]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' —ycot (z) = csc(x)

With initial conditions

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

Ldsolve( [diff (y(x) ,x)=cot(x)*y(x)+csc(x),y(1/2*Pi) = 1],y(x), singsol=all) J

y(z) = —cos (z) +sin (z)
v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 12

LDSolve [{y' [x]==Cot [x]*y [x]+Csc[x],{y[Pi/2]==1}},y[x],x, IncludeSingularSolutiofxs -> True]

y(x) — sin(z) — cos(x)
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4.23 problem 23

Internal problem ID [12339)

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y +ry/—y?+1=0

With initial conditions

v/ Solution by Maple

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

-

Ldsolve( [diff (y(x) ,x)=-x*sqrt(1-y(x)~2),y(0) = 1],y(x), singsol=all)

-/

y(z) =1
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 6

e

LDSolve [{y' [x]==-x*Sqrt [1-y[x]~2],{y[0]==1}},y[x],x,IncludeSingularSolutions -# Truel

y(x) = 1

94



4.24 problem 24

Internal problem ID [12340]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.2, page 53

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Vi tdy o
2 2
With initial conditions
[y(6) = —9]

v Solution by Maple
Time used: 0.844 (sec). Leaf size: 17

e

kdsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(6) = -9],y(x), singsol=all)

~—

y(x) =9—-3z
2
x
y(z) = 4
v/ Solution by Mathematica

Time used: 0.987 (sec). Leaf size: 10

‘ DSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[6]==-9}},y[x],x, IncludeSingularSolu*:ions -> True]

y(z) > 9— 3z
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5.1 problem 1

Internal problem ID [12341]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y =3zx+1

With initial conditions

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

-

Ldsolve([diff(y(x),x)=3*x+1,y(1) = 2],y(x), singsol=all)

-/

3 1
y(m):§$2+$—§

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17

LDSolve [{y' [x]==3*x+1,{y[1]==2}},y[x] ,x,IncludeSingularSolutions -> True]

(x)—>3—ac2-+-ac—1
Y 2 2

97



5.2 problem 2

Internal problem ID [12342]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, 1
y=x+—
T
With initial conditions
[y(1) = 2]

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

‘ dsolve ([diff (y(x),x)=x+1/x,y(1) = 2],y(x), singsol=all)

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

e

kDSolve [{y' [x]==x+1/x,{y[1]==2}},y[x] ,x,IncludeSingularSolutions -> True]

~—

y(z) — %(mQ + 2log(z) + 3)
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5.3 problem 3

Internal problem ID [12343]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = 2sin (z)
With initial conditions
[y(m) = 1]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve( [diff(y(x),x)=2%sin(x),y(Pi) = 1],y(x), singsol=all) J

y(x) = —2cos(z) — 1

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 11

LDSolve [{y' [x]==2#Sin[x],{y[Pil==1}},y[x],x,IncludeSingularSolutions -> True] J

y(x) = —2cos(z) — 1
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5.4 problem 4

Internal problem ID [12344]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = zsin (z)

With initial conditions

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

-

Ldsolve([diff(y(x),x)=x*sin(x),y(1/2*Pi) = 1],y(x), singsol=all)

-/

y(x) = sin (z) — z cos (z)
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 13

e

LDSolve [{y' [x]==x*Sin[x],{y[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> TrueJ‘]

y(x) — sin(z) — z cos(z)
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5.5 problem 5

Internal problem ID [12345]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

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

yx)=In(z—-1)+1
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 11

‘ DSolve [{y' [x]==1/(x-1) ,{y[2]==1}},y[x],x,IncludeSingularSolutions -> True]

y(z) = log(z — 1) +1
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5.6 problem 6

Internal problem ID [12346]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

Ldsolve( [diff (y(x),x)=1/(x-1),y(0) = 1],y(x), singsol=all)

ylx)=In(z—-1)—ir+1

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 16

‘ DSolve [{y' [x]==1/(x-1) ,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]

y(x) = log(x — 1) —im + 1
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5.7 problem 7

Internal problem ID [12347]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, 1
Yy=r»

With initial conditions

[y(2) = 1]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 16
Ldsolve( [diff (y(x),x)=1/(x"2-1),y(2) = 1],y(x), singsol=all) J

1 T
y(x) = — arctanh (z) + arctanh (5) 5 +1

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 28

tDSolve {y' [x]1==1/(x"2-1) ,{y[2]==1}},y[x],x,IncludeSingularSolutions -> True] J

y(z) — %(log(3 —3z) —log(x + 1) — im + 2)
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5.8 problem 8

Internal problem ID [12348]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, 1
Yy=r»
With initial conditions
[y(0) = 1]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve( [diff (y(x),x)=1/(x"2-1),y(0) = 1],y(x), singsol=all) J

y(x) = —arctanh (z) + 1

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23

‘ DSolve [{y' [x]==1/(x"2-1) ,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — %(log(l —z) —log(z +1) + 2)
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5.9 problem 9

Internal problem ID [12349]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = tan (z)

With initial conditions

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

Ldsolve([diff(y(x),x)=tan(x),y(O) = 0],y(x), singsol=all)

y(z) = —1In(cos (z))
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 10

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

y(z) = —log(cos(z))
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5.10 problem 10

Internal problem ID [12350]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.1, page 57
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y' = tan (z)
With initial conditions
[y(m) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve( [diff(y(x),x)=tan(x),y(Pi) = 0],y(x), singsol=all) J

y(xz) = —In(cos (x)) + im
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 16

LDSolve [{y' [x]==Tan[x],{y[Pil==0}},y[x] ,x,IncludeSingularSolutions -> True] J

y(z) = —log(cos(z)) + im
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6.1 problem 1

Internal problem ID [12351]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —3y=0

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 10

-

Ldsolve([diff(y(x),x)=3*y(x),y(O) = -1],y(x), singsol=all)

-/

y(z) = —*

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

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

y(z) = —e*
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6.2 problem 2

Internal problem ID [12352]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=1

With initial conditions

v Solution by Maple

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

-

Ldsolve([diff(y(x),x)=—y(x)+1,y(0) = 1],y(x), singsol=all)

-/

y(z) =1
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

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

y(zx) = 1
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6.3 problem 3

Internal problem ID [12353]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y=1

With initial conditions

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

-

Ldsolve([diff(y(x),x)=—y(x)+1,y(0) = 2],y(x), singsol=all)

-/

y(z) =e"+1
v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 12

-

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

J

y(z) > e *+1

110



6.4 problem 4

Internal problem ID [12354]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

.2
y —xze TV =0

With initial conditions

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 19

e hY

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

N\ J

y(z) =In(2) —In (e“2 + 1) + z?

v/ Solution by Mathematica
Time used: 2.407 (sec). Leaf size: 21

e N

LDSolve [{y' [x]==x*Exp[y[x]-x~2],{y[0]==0}},y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = —log (% (e + 1)>
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6.5 problem 5

Internal problem ID [12355]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2 =0
x
With initial conditions
[y(-1) =2]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 7
Ldsolve([diff (y(x),x)=y(x)/x,y(-1) = 2],y(x), singsol=all) J
y(z) = —2z

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 8

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

y(xz) —» —2z
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6.6 problem 6

Internal problem ID [12356]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2 =0
Yy
With initial conditions
[4(0) = 2]
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 13
Ldsolve( [diff (y(x),x)=2*x/y(x),y(0) = 2],y(x), singsol=all) J

y(x) =v2r2+4

v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 20

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

y(z) = V2Va2 +2
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6.7 problem 7

Internal problem ID [12357]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y +2y—y*=0

With initial conditions

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 16

-

N
LDSolve [{y' [x]==-2*y[x]+y[x]~2,{y[0]==1}},y[x] ,x,IncludeSingularSolutions -> T)fue]

_>
y@) =

114



6.8 problem 8

Internal problem ID [12358]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —yr=1

With initial conditions

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

-

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

-/

(z=1)(z+1)

y(@) =—-1+3e 2

v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 20

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

y(z) — 3ez(**-1) _1
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6.9 problem 9

Internal problem ID [12359]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

zeV+19y =0

With initial conditions

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 15

-

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

y(z) =In(2) —In (z° +2)

v/ Solution by Mathematica
Time used: 0.476 (sec). Leaf size: 16

LDSolve [({x*Exp [y [x]]+y' [x]==0,{y[0]==0}},y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) — log(2) — log (z* +2)

116



6.10 problem 10

Internal problem ID [12360]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y—a'y =0

With initial conditions

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 14

e N

LDSolve[{y[x]—x‘Q*y'[x]==0,{y[1]==1}},y[x],x,IncludeSingularSolutions -> True]
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6.11 problem 11

Internal problem ID [12361]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2uy =1

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

e

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

~—

y(xz)=vVzr+a
y(z) = —vzr+a

v/ Solution by Mathematica

Time used: 0.019 (sec). Leaf size: 31

‘ DSolve [2*y[x]*y' [x]==1,y[x],x,IncludeSingularSolutions -> Truel

y(x) = —vVz +2¢;
y(x) = VI +2¢
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6.12 problem 12

Internal problem ID [12362]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2zyy’ +y* = —1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

e

tdsolve(Q*x*y(x)*diff(y(x),x)+y(x)‘2=—1,y(x), singsol=all)

~—

o) - Y2C270)
yir) = Y=o Ee
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v/ Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 98

LDSolve [2xx*y [x]*y' [x]+y[x] "2==-1,y([x] ,x,IncludeSingularSolutions -> Truel

o1+ L
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6.13 problem 13

Internal problem ID [12363]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

0

1—yx
/
y_ 2 —_

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

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

N\

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 14

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

log(z) +c1
T

y(z) —
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6.14 problem 14

Internal problem ID [12364]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

IR
z (z + 2y)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 69

e

tdsolve(diff(y(x),x)=-y(x)*(2*x+y(x))/(x*(2*y(x)+x)),y(x), singsol=all)

~—

12c2 — \/cizt + dcix

2
2z cf

22 + \/cixt + derx

2
2z c]
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v/ Solution by Mathematica
Time used: 1.084 (sec). Leaf size: 118

LDSolve [y' [x]==-y [x]*(2*x+y [x])/ (x*x (2*y [x]+x)) ,y [x] ,x, IncludeSingularSolutionsJ -> Truel
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6.15 problem 15

Internal problem ID [12365]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.2, page 63
Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

2
/ Yy
— =0
YT1- yz

v/ Solution by Maple

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

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

y(m) — e LambertW (—ze~°1)—c;

v Solution by Mathematica
Time used: 3.256 (sec). Leaf size: 25

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

Internal problem ID [12366]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

-

Ldsolve([diff(y(x),x)=4*y(x)+1,y(0) = 1],y(x), singsol=all)

-/

1 5He¥

y(x) =11t 71

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 18

DSolve [{y' [x]==4*y[x]+1,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) = %1(56436 —-1)
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7.2 problem 2

Internal problem ID [12367]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010

Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yy —yz =2

With initial conditions

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

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

~—

y(z) = (\/_\/_erf<\/_x>+1>ex22

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 33

==x*y [x]+2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> Truel

J

y(z) — e (Ferf(%) )
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7.3 problem 3

Internal problem ID [12368]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2 =0
x
With initial conditions
[y(-1) =2]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 7
Ldsolve([diff (y(x),x)=y(x)/x,y(-1) = 2],y(x), singsol=all) J
y(z) = —2z

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 8

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

y(xz) —» —2z
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7.4 problem 4

Internal problem ID [12369]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

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

-

Ldsolve( [diff (y(x),x)=y(x)/(x-1)+x"2,y(0) = 1],y(x), singsol=all)

| —

2

y(z) = —(z — 1) (iw—%—x—ln(z—l)—l—l)

v Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 31

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

y(z) = %(33 —1) (z* 4 2z + 2log(z — 1) — 2iT — 2)
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7.5 problem 5

Internal problem ID [12370]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

— % = sin (z°)

With initial conditions

[y(-1) =1

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

‘ dsolve ([diff (y(x),x)=y(x)/x+sin(x~2),y(-1) = -1],y(x), singsol=all)

() = _z(=Si(z )2—2+Si(1))

v Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 20

e

kDSolve [{y' [x]==y[x]/x+Sin[x"~2] ,{y[-1]==-1}},y[x],x,IncludeSingularSolutions -} True]

y(z) = %x (Si(z?) — Si(1) +2)
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7.6 problem 6

Internal problem ID [12371]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

)2y _ o
z
With initial conditions
1
1)==
[y( ) 2]

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

-

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

-/

r(2ze+x — 2€°)

y(z) = — Ei; (—z) 2* + Ei; (—1) 2° + 5

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 31

-

.
DSolve [{y' [x]==2*y[x]/x+Exp[x],{y[1]1==1/2}},y[x],x,IncludeSingularSolutions —# True]

N J

1
y(z) — 5x(2x ExplntegralEi(z) — 2 ExplntegralEi(1)z + 2ex + x — 2e”)
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7.7 problem 7

Internal problem ID [12372]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' — ycot (z) = sin (z)

With initial conditions

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

Ldsolve([diff(y(x),x)=cot(x)*y(x)+sin(x),y(1/2*Pi) = 0],y(x), singsol=all) J

y(z) = (:v - g) sin (z)

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 16

‘ DSolve [{y' [x]==Cot [x]*y[x]+Sin[x],{y[Pi/2]==0}},y[x],x, IncludeSingularSolutiofls -> True]

y(z) — —%(71’ — 2z) sin(zx)
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7.8 problem 12

Internal problem ID [12373]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—yy = -z

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

e

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

~—

y@) = Va2 +a
y(z) = —Va? + o
v Solution by Mathematica

Time used: 0.132 (sec). Leaf size: 35

-

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

| —

y(x) > =22+ 201
y(z) = Va2 + 20
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7.9 problem 13

Internal problem ID [12374]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—zy' =0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 7

e

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

~—

y(z) =z
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 14

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

y(z) = az

y(z) =0
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7.10 problem 14

Internal problem ID [12375]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y+ay = —a?

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

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

y(2) = a(~z + 1)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 13

r

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

y(@) = (- +c1)
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7.11 problem 15

Internal problem ID [12376]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zy(l—y)—2y' =0

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

Ldsolve (x*y (x)*(1-y(x) ) -2*diff (y(x) ,x)=0,y(x), singsol=all) J
1
y(z) = =
l4+e 7

v/ Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 41

e

LDSolve [x*y [x]*(1-y[x])-2*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

z2
er
y(z) = —
es 4 et
y(zr) =0
y(r) — 1
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7.12 problem 16

Internal problem ID [12377]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

z(1—9*) —3y%' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 88

-

Ldsolve (x*x(1-y(x) ~3)-3*y(x) "2*diff (y(x) ,x)=0,y(x), singsol=all)

=

x

y(x) = (1 + cle_;>

y(z) 5 5
(1 + cle_7> iv3 (1 + cle_T)
y(z) = — 5 + 5
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v/ Solution by Mathematica
Time used: 2.121 (sec). Leaf size: 111

LDSolve [x*(1-y[x] ~3)-3*y[x] "2*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

) = (114 e
y(z) =1

y(z) » —v-1

y(z) = (-1)**
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7.13 problem 17

Internal problem ID [12378]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.3.3, page 71

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y2z—1)+z(z+1)y =0

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

Ldsolve (y(x)*(2*x-1) +x* (x+1) *diff (y(x) ,x)=0,y(x), singsol=all) J
1T
y\r) =
(@) (x+1)°

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 19

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

y(z) — (x—il-—l)?’

y(x) =0
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8.1 problem 1

Internal problem ID [12379]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

Ldsolve( [diff (y(x),x)=1/(x-1),y(0) = 1],y(x), singsol=all)

ylx)=In(z—-1)—ir+1
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 16

‘ DSolve [{y' [x]==1/(x-1) ,{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]

y(x) = log(x — 1) —im + 1
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8.2 problem 2

Internal problem ID [12380]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

y—y=u

With initial conditions

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

e

tdsolve([diff(y(x),x)=y(x)+x,y(0) = 0],y(x), singsol=all)

~—

ylz)=—-14¢€"—z
v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 13

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

ylx) > —x+€e —1
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8.3 problem 3 (a)

Internal problem ID [12381]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 3 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2 =0
x
With initial conditions
[y(-1) =1]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 7
Ldsolve([diff (y(x),x)=y(x)/x,y(-1) = 1],y(x), singsol=all) J
y(@) =~

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 8

LDSolve {y' [x]1==y[x]/x,{y[-1]1==1}},y[x] ,x,IncludeSingularSolutions -> True] J

y(z) = —x
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8.4 problem 3 (b)

Internal problem ID [12382]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 3 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2 =0
x
With initial conditions
[y(-1) = —1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x)=y(x)/x,y(-1) = -1],y(x), singsol=all) J

y(z) ==

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 6

LDSolve {y' [x]==y[x]/x,{y[-1]==-1}},y[x],x,IncludeSingularSolutions -> True] J

y(z) > =
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8.5 problem 4 (a)

Internal problem ID [12383]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 4 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

v Solution by Maple
Time used: 0.344 (sec). Leaf size: 145

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

y(z) =
4i+/2 EllipticF (\@ﬁ , ?) — 12i+/2 EllipticE (@ﬁ , %5) +v3V2 - 2\/3) (€ +1)
6v—22+1
~2V/&+1v/=22+ 2 /=3 BllipticF (V& +1,%2 ) +6v/z + 1v/=20 + 2v/=2 BllipticE (Vz + 1, %
i Vz (82— 9)
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v/ Solution by Mathematica
Time used: 1.562 (sec). Leaf size: 215

kDSolve [{y' [x]==y[x]/(1-x"2)+Sqrt [x] ,{y[1/2]==1}},y[x] ,x, IncludeSingularSolutiﬂons -> True]

y(z)

4+/1 — x2z? Hypergeometric2F1 (%, %, g, x2) — 44/1 — 22z Hypergeometric2F'1 (4—11, %, g, x2) — V2 Hype
%
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8.6 problem 4 (b)

Internal problem ID [12384]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 4 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

X Solution by Maple

-

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

-/

No solution found

X Solution by Mathematica

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

e

LDSolve {y' [x]==y[x]/(1-x"2)+Sqrt [x] ,{y[1]==1}},y[x] ,x, IncludeSingularSolution}s -> Truel

Not solved
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8.7 problem 4 (c)

Internal problem ID [12385]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 4 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y ——7 vz

—2+1

With initial conditions
[y(2) = 1]

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 136

-

Ldsolve( [diff (y(x),x)=y(x)/(1-x"2)+sqrt(x),y(2) = 1],y(x), singsol=all) J
iptic 2
2i (\/5\/3 EllipticE (ﬁ Vg) _ Y2V Bl FVET) s %) (z+1)v3
xTr)=
y(x) 3vV—az2+1
—9\/z ¥ 1+/=2z + 2+/—=7 EllipticF <\/m 11, %) +6v/Z F1+/—27 F 2+/—7 EllipticE <\/z 1,9
+

vz (3z —3)
v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 215

e

kDSolve {y' [x]==y[x]/(1-x"2)+Sqrt [x] ,{y [2]==1}},y[x] ,x, IncludeSingularSolution;s -> Truel

y(z)
. 2/1 — 2222 Hypergeometric2F1 (1,3, 1 22) — 24/1 — 22z Hypergeometric2F1 (1,1, 2 22) — 4v/2 Hyr
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8.8 problem 5 (a)

Internal problem ID [12386]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 5 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y*=0

With initial conditions

v/ Solution by Maple

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

e

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

~—

y(z) = —i

v Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 10

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

y(z) = —%
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8.9 problem 5 (b)

Internal problem ID [12387]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 5 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y*=0

With initial conditions

v/ Solution by Maple

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

e

Ldsolve([diff(y(x),x)=y(x)"2,y(—1) = 0],y(x), singsol=all)

~—

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

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

y(x) =0
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8.10 problem 5 (c)

Internal problem ID [12388]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010

Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 5 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y*=0

With initial conditions

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

‘ dsolve([diff (y(x),x)=y(x)"2,y(1) = 1/2],y(x), singsol=all)

y(z) = —

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 12

-

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

}

y(@) = g —
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8.11 problem 6 (a)

Internal problem ID [12389)

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 6 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y>=0

With initial conditions

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

e

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

~—

_ 1
W= et

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 14

LDSolve [{y' [x]==y[x]"3,{y[-1]==1}},y[x],x,IncludeSingularSolutions -> True] J

1
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8.12 problem 6 (b)

Internal problem ID [12390]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 6 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y>=0

With initial conditions

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

e

Ldsolve([diff(y(x),x)=y(x)"3,y(—1) = 0],y(x), singsol=all)

~—

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

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

y(x) =0
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8.13 problem 6 (c)

Internal problem ID [12391]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 6 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y>=0

With initial conditions
[y(=1) = —1]

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

e

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

~—

_ 1
y(CL‘) __m

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

LDSolve [{y' [x]==y[x]°3,{y[-1]==-1}},y[x],x,IncludeSingularSolutions -> True] J

1
ANV
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8.14 problem 7 (a)

Internal problem ID [12392]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 7 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3z2
!
2 o

With initial conditions

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

e hY

dsolve ([diff (y(x),x)=-3%x"2/(2*y(x)),y(-1) = 1],y(x), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 14

e N
LDSolve {y' [x]==-3*x"2/(2xy[x]) ,{y[-1]==1}},y[x] ,x,IncludeSingularSolutions ->J True]

y(z) = vV—23
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8.15 problem 7 (b)

Internal problem ID [12393]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 7 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3z2
/ —_— =
y + % 0
With initial conditions
1
1) ==
{y( ) 2}

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

e

Ldsolve([diff(y(x),x)=—3*x“2/(2*y(x)),y(-l) = 1/2],y(x), singsol=all)

A >

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 20

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

1
y(z) — 5\/—4x3 -3
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8.16 problem 7 (c)

Internal problem ID [12394]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 7 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3z2
!
2 o

With initial conditions

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

e hY

dsolve ([diff (y(x),x)=-3%x"2/(2*y(x)),y(-1) = 0],y(x), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 33

‘ DSolve [{y' [x]==-3*x"2/(2*y[x]) ,{y[-1]==0}},y[x] ,x,IncludeSingularSolutions ->| True]

y(z) = —vV—a3 -1
y(z) = V—a3 -1
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8.17 problem 7 (d)

Internal problem ID [12395]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 7 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3z2
/ —_— =
y + % 0
With initial conditions
[y(-1) = 1]

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

e hY

dsolve([diff (y(x),x)=-3%x"2/(2*y(x)),y(-1) = -1],y(x), singsol=all)

N J

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 16

-

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

y(z) = —v—13
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8.18 problem 8 (a)

Internal problem ID [12396]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 8 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 29

Ldsolve([diff(y(x),x)=sqrt(y(x))/x,y(—1) = 1],y(x), singsol=all) J

iln(z)m . 72 In(z)?
y(x):—%—m—z+ EL)

+In(z)+1

v Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 43

-

LDSolve {y' [x]==8qrt[y[x]]/x,{y[-11==1}},y[x],x,IncludeSingularSolutions -> Tr?.\e]

y(z) — —i(z log(z) + m — 2i)?

y(z) = —i(z log(z) + m + 2i)?
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8.19 problem 8 (b)

Internal problem ID [12397]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 8 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y' — ﬂ =0
x

With initial conditions

[y(—1) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x)=sqrt(y(x))/x,y(-1) = 0],y(x), singsol=all) J

y(z) =0

v Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 24

-

LDSolve {y' [x]==Sqrt[y[x]]/x,{y[-11==0}},y[x],x,IncludeSingularSolutions -> Tr}\e]

y(z) =0

(z) = —(r +ilog(z))
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8.20 problem 8 (c)

Internal problem ID [12398]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 8 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y — ﬂ =0
x
With initial conditions
[y(-1) = 1]
v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 28
Ldsolve( [diff (y(x),x)=sqrt(y(x))/x,y(-1) = -1],y(x), singsol=all) J

B i2—m)In(z) (7m—2)°
v == 2 "1

v Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 39

-

LDSolve {y' [x]==8qrt[y[x]]/x,{y[-1]==-1}},y[x],x,IncludeSingularSolutions -> T}:ue]

y(z) — —}l(z log(z) + m + 2)?

y(z) = —(ilog(z) + 7~ 2)°
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8.21 problem 8 (d)

Internal problem ID [12399]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 8 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

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

Ldsolve([diff(y(x),x)=sqrt(y(x))/x,y(1) = 1],y(x), singsol=all) J

y(z) = (In (:czl-{— 2)

v Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 29

-

LDSolve {y' [x]==8qrt[y[x]]/x,{y[1]==1}},y[x],x,IncludeSingularSolutions -> Tru\ ]

y(z) = 4 (log(z) — 2

(@) = ;(og(a) +2)
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8.22 problem 9 (a)

Internal problem ID [12400]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 9 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —3zys =0

With initial conditions

v/ Solution by Maple
Time used: 0.516 (sec). Leaf size: 23

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

(3%2% 4 2g2 — 2) V23325 + 422 — 4
y(x) = 1

v Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 36

e N

LDSolve [{y' [x]==3*x*xy[x]~(1/3),{y[-1]1==3/2}},y[x] ,x,IncludeSingularSolutions —f True]

3/2
(2:v2 4 /2323 _ 2)
xr) —
y(z) 23

164



8.23 problem 9 (b)

Internal problem ID [12401]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 9 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —3zys =0

With initial conditions

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

Ldsolve( [diff (y(x),x)=3*x*y(x)~(1/3),y(-1) = 1],y(x), singsol=all) J

y(z) = -z
v/ Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 12

e B

LDSolve {y' [x]==3%x*y[x]~(1/3) ,{y[-1]1==1}},y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = (a?)*
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8.24 problem 9 (c)

Internal problem ID [12402]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 9 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —3zys =0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 20

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

(2x2+2% _2) VAz? +225 — 4
y(z) = 1

v Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 30

e N

LDSolve [{y' [x]==3*x*xy[x]~(1/3),{y[-1]1==1/2}},y[x] ,x,IncludeSingularSolutions —f True]

(2x2 2 2) i
y(z) — Wi
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8.25 problem 9 (d)

Internal problem ID [12403]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 9 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —3zys =0
With initial conditions
[y(—1) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x)=3*x*y(x)~(1/3),y(-1) = 0],y(x), singsol=all) J
y(z) =0

v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 19

e N

LDSolve [{y' [x]==3*x*y[x]~(1/3),{y[-1]1==0}},y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) =0

y(z) = (° — 1)3/2
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8.26 problem 9 (e)

Internal problem ID [12404]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 9 (e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —3zys =0

With initial conditions
[y(=1) = —1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 7

Ldsolve( [diff (y(x),x)=3*x*xy(x)~(1/3),y(-1) = -1],y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 67

-

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

(202 — iv/3—3)"?

y(z) — Ve
(2302 +iv3 — 3)3/2
y(z) — o
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8.27 problem 10 (a)

Internal problem ID [12405]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 10 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —Vy+2)(y—1)=0

With initial conditions

v Solution by Maple
Time used: 0.141 (sec). Leaf size: 34

-

Ldsolve([diff(y(x),x)=sqrt( (y(x)+2)*( y(x)-1)),y(0) = 0],y(x), singsol=all) J

1e%v/2 e
y(z) = 2‘[+—————+—

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 45

LDSolve [{y' [x]==Sqrt[ (y[x]+2)*( y[x]-1)],{y[0]==0}},y[x],x, IncludeSingularSoljltions -> True]

y(z) = }le—x(ew —1) ((1 + 21\/5) e —1+ 2z'x/§)
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8.28 problem 10 (b)

Internal problem ID [12406]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 10 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —Vy+2)(y—1)=0

With initial conditions
[y(0) = 1]

v/ Solution by Maple

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

-

Ldsolve([diff(y(x),x)=sqrt( (yx)+2)*( y(x)-1)),y(0) = 1],y(x), singsol=all) J

y(z) =1
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

e

LDSolve [{y' [x]==Sqrt[ (y[x]+2)*( y[x]-1)]1,{y[0]==1}},y[x],x, IncludeSingularSol}ltions -> Truel

y(z) — %1(36_”’ + 3¢” — 2)
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8.29 problem 10 (c)

Internal problem ID [12407]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 10 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —Vy+2)(y—1)=0

With initial conditions

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 16

e N

Ldsolve([diff(y(x),x)=sqrt( (yx)+2)*( y(x)-1)),y(0) = -31,y(x), singsol=all)J

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 23

[DSolve [{y' [x]==Sqrt[ (y[x1+2)*( y[x]1-1)1,{y[0]==-3}},y[x],x, IncludeSingularSo}Lutions -> True
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8.30 problem 11 (a)

Internal problem ID [12408]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 11 (a).

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: 0.015 (sec). Leaf size: 7

( hY

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

y(z) =2z
v Solution by Mathematica
Time used: 0.838 (sec). Leaf size: 14

LDSolve Hy' x]==y[x]/(y[x]-x) ,{y[1]==2}},y[x] ,x,IncludeSingularSolutions -> Trj.\e]

y(x)—)\/ﬁ-l—x
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8.31 problem 11 (b)

Internal problem ID [12409]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 11 (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: 0.016 (sec). Leaf size: 27

( hY

dsolve([diff (y(x),x)=y(x)/(y(x)-x),y(1) = 1],y(x), singsol=all)

y(z) =z — Va2 -1
y(z) =z + Vz2 —1
v/ Solution by Mathematica

Time used: 0.129 (sec). Leaf size: 33

'DSolve[{y' [x]==y[x]/(y[x]-x),{y[1]==1}},y[x] ,x,IncludeSingularSolutions -> True]

ylz) >z — Va2 -1
ylz) > va2—1+z
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8.32 problem 11 (c)

Internal problem ID [12410)]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 11 (c).

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: 0.0 (sec). Leaf size: 5

( hY

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

y(z) =0
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

LDSolve H{y' x]==y[x]/(y[x]-x) ,{y[1]==0}},y[x] ,x,IncludeSingularSolutions -> Trj.\e]

y(z) =0
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8.33 problem 11 (d)

Internal problem ID [12411]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 11 (d).

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: 0.016 (sec). Leaf size: 15

( hY

dsolve([diff (y(x),x)=y(x)/(y(x)-x),y(1) = -1],y(x), singsol=all)

ylz) =z —Vz2+3
v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 18

LDSolve Hy' x]==y[x]/(y[x]-x),{y[1]==-1}},y[x],x,IncludeSingularSolutions -> Tj(:ue]

ylx) >z —vVaz+3
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8.34 problem 12 (a)

Internal problem ID [12412]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 12 (a).

ODE order: 1.

ODE degree: 1.

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

/ Ty
— 2 =0
Y x2+y2

With initial conditions
[y(0) = 1]

v Solution by Maple
Time used: 0.578 (sec). Leaf size: 11

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

ylz) = \/LambertW (x2)

v/ Solution by Mathematica
Time used: 10.851 (sec). Leaf size: 15

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

y(z) — W
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8.35 problem 12 (b)

Internal problem ID [12413]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 12 (b).

ODE order: 1.

ODE degree: 1.

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

/ Ty
— 2 =0
Y x2+y2

With initial conditions

v Solution by Maple

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

( hY

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

y(z) =0
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

LDSolve[{y'[x]==x*y[x]/(x‘2+y[x]“2),{y[0]==0}},y[x],x,IncludeSingularSolutiongJ—> True]

y(z) =0
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8.36 problem 12 (c)

Internal problem ID [12414]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 12 (c).

ODE order: 1.

ODE degree: 1.

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

/ Ty
— 2 =0
Y x2+y2

With initial conditions

v Solution by Maple
Time used: 0.313 (sec). Leaf size: 13

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

y(@) = _\/LambertW (x2)

v/ Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 16

LDSolve {y' [x]==x*y[x]/(x"2+y[x]~2),{y[0]==-1}},y([x],x, IncludeSingularSolutionJE -> True]
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8.37 problem 13 (a)

Internal problem ID [12415]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010

Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 13 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —zV/-yP+1=0

With initial conditions

v/ Solution by Maple

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

-

Ldsolve( [diff (y(x),x)=x*sqrt(1-y(x)~2),y(0) = 1],y(x), singsol=all)

-/

y(z) =1
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 6

e

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

>J True]

y(x) = 1
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8.38 problem 13 (b)

Internal problem ID [12416]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 13 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —zV/-yP+1=0

With initial conditions

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

Ldsolve([diff(y(x),x)=x*sqrt(1—y(x)"2),y(O) = 9/10],y(x), singsol=all) J

2
y(x) = sin T 1 arcsin 9
2 10

v/ Solution by Mathematica
Time used: 0.368 (sec). Leaf size: 43

LDSolve [{y' [x]==x*Sqrt[1-y[x]~2],{y[0]==9/10}},y[x],x, IncludeSingularSolutionsJ -> True]

y(z) — cos (% (4 arctan (\/%_9) + xZ))
y(z) — cos (% (x2 — 4arctan (\/Ll_g) )>
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8.39 problem 13 (c)

Internal problem ID [12417]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 13 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —zV/-yP+1=0

With initial conditions

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

Ldsolve([diff(y(x),x)=x*sqrt(1—y(x)"2),y(O) = 1/2],y(x), singsol=all) J

y(x) = sin (%2 + %)

v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 33

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

y(z) = sin (é (- 3x2)>

y(z) — sin (é (322 + 7r))
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8.40 problem 13 (d)

Internal problem ID [12418]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 13 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Yy —zV/-yP+1=0

With initial conditions

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

-

Ldsolve( [diff (y(x) ,x)=x*sqrt(1-y(x)~2),y(0) = 0],y(x), singsol=all)

s
y(z) = sin <?>
v/ Solution by Mathematica

Time used: 0.21 (sec). Leaf size: 27

-/

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

y(x) — —sin (g)

y(x) — sin (?)
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8.41 problem 14 (a)

Internal problem ID [12419]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 14 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Vi tdy o
2 2
With initial conditions
[y(0) = 1]

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 15

e

kdsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(0) = 1],y(x), singsol=all)

~—

yz)y=1—x
y(z) =z +1
v/ Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 17

e

kDSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[0]==1}},y[x],x, IncludeSingularSolut}ions -> True]

ylz) > 1—=z
y(z) >z +1
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8.42 problem 14 (b)

Internal problem ID [12420]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 14 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Vi tdy o
2 2
With initial conditions
[y(0) = 0]

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 13

e

kdsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(0) = 0],y(x), singsol=all)

~—

y(z) =0

M@=—%

v/ Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 6

‘ DSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[0]==0}},y[x],x, IncludeSingularSolut#ons -> True]

y(z) =0
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8.43 problem 14 (c)

Internal problem ID [12421]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 14 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Vi tdy o
2 2
With initial conditions
[y(0) = —1]

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

e

kdsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(0) = -1],y(x), singsol=all) \J

y(z) = —ix —1
y(z) =ir—1
v/ Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 23

e

kDSolve [{y' [x]==(-x+Sqrt [x~2+4*xy[x]])/2,{y[0]==-1}},y[x] ,x, IncludeSingularSolu}:ions -> True]

y(x) - -1 —ix

y(z) - —1+ix
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8.44 problem 14 (d)
Internal problem ID [12422]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 14 (d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Vi tdy o
2 2
With initial conditions
1
)=—
{y( ) 5}

v/ Solution by Maple

Time used: 0.515 (sec). Leaf size: 69

‘dsolve([diff(y(x),x)=(-x+sqrt(x"2+4*y(x)))/2,y(1) = -1/5],y(x), singsol=all) ‘

_(e-1D)VE z 3
V=" Tt
_ (-5+v5) (VB -5+10z)
y(z) = 100
2 <2§x _ (orvs)” ) (50 + 20v/5)°
y(z) = — 10
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v/ Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 51

LDSolve [{y' [x]==(-x+Sqrt [x~2+4*xy[x]])/2,{y[1]1==-2/10}},y[x] ,x, IncludeSingularSﬁolutions -> Tru

y(x) = i(5+\/5) (—100+ V5 +5)
y(z) — L(\/5—5> <10x+\/5—5>
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8.45 problem 14 (e)
Internal problem ID [12423]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 2. The Initial Value Problem. Exercises 2.4.4, page 115
Problem number: 14 (e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Vi tdy o
2 2
With initial conditions
1
1)=—=
{y( ) 4}

v/ Solution by Maple
Time used: 0.296 (sec). Leaf size: 17

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

v/ Solution by Mathematica

Time used: 0.282 (sec). Leaf size: 14

‘ DSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[1]==-1/4}},y[x] ,x, IncludeSingularSoiutions -> True

y(z) = }1_(1 — 22)
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9.1 problem 1

Internal problem ID [12424]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

3y —2y +4y==x

With initial conditions

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 85

-

Ldsolve([3*diff(y(x),x$2)—2*diff(y(x),x)+4*y(x)=x,y(—1) =2, D(y(-1) = 3],y(x}, singsol=all)

y(z

)
(49\/ﬁ sin <@> + 187 cos (TH)) cos (@) + 49 sin <\/1;1””> (\/ﬁ cos (%) — %)) e
88

v Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 67

LDSolve [{3*y' ' [x]-2%y' [x]+4*y[x]==x,{y[-1]==2,y' [-1]==3}},y[x],x, IncludeSingulja_rSolutions ->

1 z 1 z 1
(22x +49v/11e" sin <§\/ﬁ(x + 1)) 1 187" cos (gx/ﬁ(x + 1)) + 11)

y(z) — 38
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9.2 problem 2

Internal problem ID [12425]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 2.

ODE order: 3.

ODE degree: 1.

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

"

zy" +yx=4

With initial conditions

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 49

-

Ldsolve( [x*diff (y(x),x$3)+x*diff (y(x),x)=4,y(1) = 0, D(y) (1) = 1, (D@@2) (y) (1)} = -1],y(x), si

y(z) = (4 Ci(1) — 4 Ci(x) + cos (1) —sin (1)) cos (x)
+ (4 Si(1) —4 Si(z) +cos (1) +sin(1))sin(z) +41n(z) — 1

v Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 85

s

LDSolve [{x*xy''' [x]+x*y' [x]==4,{y[1]==0,y"' [1]==1,y"' ' [1]==-1}},y[x] ,x,IncludeSingularSolutions

y(x) — —4 Coslntegral(z) cos(x) + 4 Coslntegral(1) cos(x) — 2sinc(1) cos(2 — z)
— 6sinc(1) cos(z) + 8sinc(1) cos(1) — 4Si(z) sin(z) + 4Si(1) sin(z) + 4 log(z)
+sin(1 — z) +sin(3 — z) + 3sin(z + 1) + cos(1 — z) — 1 — 4sin(2)
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9.3 problem 3

Internal problem ID [12426]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

r(z —3)y" + 3y = x?

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

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

Ldsolve([x*(x—B)*diff(y(x),x$2)+3*diff(y(x),x)=x"2,y(1) =0, D(y)() = 1],y(x)} singsol=all)

v Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 14

e N
LDSolve [{x*(x-3)*y"' ' [x]+3*y' [x]==x"2,{y[1]==0,y' [1]==1}},y[x] ,x,IncludeSingularSolutions -> T
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9.4 problem 4

Internal problem ID [12427]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

r(z —3)y" + 3y = x?

With initial conditions
[y(5) =0,7'(5) = 1]

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

Ldsolve([x*(x—B)*diff(y(x),x$2)+3*diff(y(x),x)=x"2,y(5) = 0, D(y)(5) = 1],y(x)} singsol=all)

v Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 29

-

N
LDSolve [{x*(x-3)*y"' ' [x]+3*y' [x]==x"2,{y[5]==0,y"' [6]1==1}},y[x] ,x,IncludeSingularSolutions -> T

1
y(@) = 15 (50" — 162 — 48 log( — 3) — 45 + 4810g(2))
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9.5 problem 5

Internal problem ID [12428]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

V1 —zy" — 4y = sin (z)

With initial conditions
[y(=2) =3,y (-2) = 1]

v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 185

dsolve([sqrt(1-x)*diff (y(x),x$2)-4*y(x)=sin(x),y(-2) = 3, D(y)(-2) = -1] ,y(x)L singsol=all)

N\ J

y(x)
8 (1—_21>%
sin (_21) \V 1—_Z1 Bessell %,—37
12, N d_z1 \/§+6Bessell<—é,8?§z)3%_3Besse11<§,8§}> ((l—x)%)% Be
((1—_2!1) 7) ?
8T

194



X Solution by Mathematica

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

LDSolve [{Sqrt[1-x]*y'' [x]-4*y[x]==8in[x],{y[-2]==3,y' [-2]==-1}},y[x],x, Include?ingularSolutio

Not solved
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9.6 problem 6

Internal problem ID [12429]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

(22 —4)y" +yln(z) = z€”

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

X Solution by Maple

‘dsolve([(x“2—4)*diff(y(x),x$2)+1n(x)*y(x)=x*exp(x),y(1) =1, D(y)(1) = 2],y(x}, singsol=all)

No solution found
X Solution by Mathematica

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

DSolve [{(x"2-4)*y' ' [x]+Log[x]*y [x]==x*Exp[x],{y[1]==1,y' [1]1==2}},y([x],x, Inclu#eSingularSolut

N

Not solved
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9.7 problem 7

Internal problem ID [12430]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y —y=0

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

e

Ldsolve(diff(y(x),x$2)—y(x)=0,y(x), singsol=all)

~—

y(z) = c167% + co€”
v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 20

-

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

-/

z

y(z) = c1€” + coe”
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9.8 problem 8

Internal problem ID [12431]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

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

e

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

~—

y(z) = ¢ sin (z) + ¢y cos (z)
v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 16

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

y(z) = ¢1 cos(z) + ¢y sin(z)
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9.9 problem 9

Internal problem ID [12432]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y'z? 4+ 22y — 2y =0

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

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

C2
y(x) =z + 2

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 16

-

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

(4]
y(x) — = + cox
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9.10 problem 10

Internal problem ID [12433]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, missing x], _Liouville, [_2nd_order, _reducible

2yy” —y* =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27

Ldsolve(2*y(x) *diff (y(x) ,x$2)-diff (y(x),x)"2=0,y(x), singsol=all) J
y() =0
y(x) = 19U2cz + —cixer + 1c2
472 47

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 29

-

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

(c1x + 2¢7)?
402

y(z) —

y(z) — Indeterminate

200



9.11 problem 13

Internal problem ID [12434]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y —y=0

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

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

-

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

T

e’ e”
=575

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21

-

§
LDSolve [{y'' [x]-y[x]==0,{y[0]==0,y' [0]1==1}},y[x],x,IncludeSingularSolutions —>J True]

y(z) = %6_”” (e** —1)
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9.12 problem 14

Internal problem ID [12435]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186

Problem number: 14.
ODE order: 3.
ODE degree: 1.

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

y//l +y/ — 0

With initial conditions

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 6

-

Ldsolve([diff(y(x),x$3)+diff(y(x),x)=0,y(0) =1, D(y)(0) = 0, (Dee2)(y)(0) =

—Jl] ,y(x), singsc

y(x) = cos (z)
v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 7

LDSolve {y'''[x]+y' [x]==0,{y[0]==1,y' [0]==0,y"' ' [0]==-1}},y[x] ,x,IncludeSing;ula‘ Solutions -> T

y(x) — cos(z)
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9.13 problem 15

Internal problem ID [12436]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

y”.’L'2—£Uy/+’y=0

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

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

Ldsolve([x‘2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(1) =2, D(y) 1) = -1],y(x)} singsol=all)

y(z) = (~3In(2) + )
v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 13

LDSolve [{x"2*y' ' [x]-x*y' [x]+y[x]==0,{y[1]==2,y' [1]==-1}},y[x],x,IncludeSingularSolutions -> 1T

y(z) = z(2 — 3log(x))
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9.14 problem 16

Internal problem ID [12437]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y' —4y =31

With initial conditions
[y(0) = —9,%(0) = 6]

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

-

Ldsolve([diff(y(x),x$2)—4*y(x)=31,y(0) = -9, D(y)(0) = 6],y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 25

N\

DSolve[{y'' [x]-4*y[x]==31,{y[0]==-9,y"' [0]==6}},y[x],x, IncludeSingularSolution# -> Truel

y(z) = %(—176_% + 7e** — 62)
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9.15 problem 17

Internal problem ID [12438]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 9y =27z + 18

With initial conditions

[y(0) = 23,4/(0) = 21]

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

-

dsolve([4iff (y(x) ,x$2)+9%y (x)=27+x+18,y(0) = 23, D(y)(0) = 21],y(x), singsol=all)

y(z) = 2+ 21 cos (3z) + 65sin (3z) + 3z

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 22

LDSolve [{y'' [x]+9*y [x]==27*x+18,{y[0]==23,y' [0]==21}},y[x],x, IncludeSingularSojLutions -> True

y(xz) = 3z + 6sin(3z) + 21 cos(3z) + 2
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9.16 problem 18

Internal problem ID [12439]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.1, page 186
Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

3
y'o?+ oy —4y= -3z — =
T

With initial conditions
[y(1) = 3,9/(1) = —6]

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

| dsolve([x"2*diff (y(x),x$2)+x*diff (y(x),x)-4xy(x)=-3%x-3/x,y(1) = 3, D(y) (1) = -61,y(x), sing

—zt+ i+ +2
72

y(z) =

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 20

e

LDSolve [{x~2xy' ' [x]+x*y' [x]-4*y[x]==-3*x-3/x,{y[1]==3,y' [1]1==-6}},y[x],x, Inclu\ﬁieSingularSolut

—zt+ad+ 42
x2

y(z) =
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10.1 problem 1

Internal problem ID [12440]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

4" +4y —3y=0

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

e

Ldsolve(4*diff(y(x),x$2)+4*diff(y(x),x)—3*y(x)=0,y(x), singsol=all)

~—

y(z) = cre? + coe” T

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 24

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

y(z) — e 3/2 (c26** + 1)
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10.2 problem 2

Internal problem ID [12441]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 2.

ODE order: 3.

ODE degree: 1.

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

ylll _ 4y// + 6yl _ 4y — 0

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

e

Ldsolve(diff(y(x),X$3)-4*diff(y(x)’X$2)+6*diff(y(X)’X)_4*Y(X)=O’Y(X)’ singsol¥%ll)

y(z) = c16®® + c2€” sin (z) + c3€” cos (z)

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

DSolvel[y''' [x]-4*y'' [x]+6xy' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = e"(cse” + co cos(z) + ¢ sin(z))
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10.3 problem 3

Internal problem ID [12442]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 3.

ODE order: 4.

ODE degree: 1.

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

yllll _ 16y — 0

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

e

Ldsolve(diff(y(x),x$4)—16*y(x)=0,y(x), singsol=all)

~—

y(z) = c16® + 267> + c38in (22) + ¢4 cos (2z)

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

DSolvel[y'''' [x]-16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(x) = c1€** + cze™* + ¢y cos(2z) + ¢4 5in(27)
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10.4 problem 4

Internal problem ID [12443]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 4.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll + 16y — O

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

e

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

~—

V3

y(z) = —cie”V**sin <\/§x> — CQG\/ix sin <\/§x>
+ c3e_‘/§x cos (\/§x> + C4e‘/§”” cos (\/5 x)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 67

LDSolve [y'''' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e_ﬂ””(<cle2\/iﬁc + 02> cos (\/iz) + <c462\/§“ + 03) sin (ﬁx))
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10.5 problem 5

Internal problem ID [12444]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 5.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y//l/ _ 4ylll + Syl/ _ Syl + 4y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

Ldsolve (diff (y(x) ,x$4)-4*diff (y(x) ,x$3)+8*diff (y(x) ,x$2)-8*diff (y(x),x) +4*y(x)%=0 ,y(x), singsc

y(z) = c1€”sin (x) + c2€” cos (z) + cse”sin (x) x + cqe” cos (z) x

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

LDSolve [y''''[x]-4x*y'"'"' [x]+8*y'"' [x]-8*y' [x]+4*y[x]==0,y[x] ,x,IncludeSingularSojLutions -> True

y(x) = €®((caz + ¢3) cos(z) + (cox + 1) sin(z))
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10.6 problem 6

Internal problem ID [12445]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 6.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y/l/l _ 8y/ — O

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

e

Ldsolve(diff(y(x),x$4)—8*diff(y(x),x)=0,y(x), singsol=all)

~—

y(T) = c1 + c26™ + cze " sin (\/§ w) + cqe % cos (\/§ x)

v Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 70

r

LDSolve [y''''[x]-8*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

| —

y(x) — ie_m <20163”” — <02 + \/§C3> COS (\/§x> + <\/§CQ — 03) sin (\/330)) + ¢y
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10.7 problem 7

Internal problem ID [12446]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 7.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

36yllll _ 12y/// _ 11y// + 2yl + y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

Ldsolve (36*diff (y(x),x$4)-12*diff (y(x) ,x$3)-11*diff (y(x) ,x$2)+2*diff (y(x),x) +y}x)=0 ,y(x), sin

-z -z z z
y(x) = 1673 + coe” 3T + c3e2 + g2

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 41

‘DSolve [36*y' ' ' ' [x]-12%y"' ' ' [x]-11xy' ' [x]+2*y' [x]+y[x]==0,y [x] ,x,IncludeSingula#Solutions -> T

y(z) — e2/3 (0365””/6 + a:(c465”/6 + ) + 1)
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10.8 problem 8

Internal problem ID [12447]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 8.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y(5) _ 3y//// + 3y/// _ 3y// + 2y/ =0

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

dsolve(diff(y(x),x$5)—3*diff(y(x),x$4)+3*diff(y(x),x$3)—3*diff(y(x),x$2)+2*di#f(y(x),x)=0,y(

N

y(z) = c1 + c26™ + ec3 + cysin () + c5 cos (x)

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 36

LDSolve Ly''' ' [x]-3y' ' ' [x]+3*y " ' [x]-3*y' ' [x]+2*y' [x]==0,y[x] ,x,IncludeSingujlarSolutions =>

2x

1
y(z) = c3e” + Qe —C2 cos(z) + ¢y sin(z) + 5
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10.9 problem 9

Internal problem ID [12448]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 9.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y(5) _ y//// + y/// + 35y// + 16y’ —52y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

dsolve(diff(y(x),x$5)—diff(y(x),x$4)+diff(y(x),x$3)+35*diff(y(x),x$2)+16*difny(x),x)—52*y(x

J

N

y(x) = c16” + coe > + cze” Xz + c4e”” sin (3x) + cse®” cos (3z)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50

LDSolve [y'' "' [x]-y' "' [x]+y' ' [x]+36*y ' ' [x]+16%y' [x]-52%y [x]==0,y[x] ,x,Includ}eSingularSoluti

y(z) = e (caz + c5€* + c2e™ cos(3z) + c1e* sin(3z) + c3)
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10.10 problem 10

Internal problem ID [12449]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 10.

ODE order: 8.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y(S) + Sy”” + 16y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

dsolve(diff (y(x),x$8)+8*diff (y(x),x$4)+16%y(x)=0,y(x), singsol=all)

N

y(x) = c1e™sin () + cee™ " cos (z) + cze " sin (z) x + ¢4 cos (z) x
+ c5€”sin (z) + cs€” cos (z) + c7e” sin (z) = + cge” cos (x) =

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 66

r

N
LDSolve [D[y[x],{x,8}]1+8*y'"' "' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions ->J True]

y(z) = e ((caz + c7€™ + cs€**z + c3) cos(z) + (coz + 5™ + c6€**z + ¢1) sin(z))
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10.11 problem 11

Internal problem ID [12450]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y' +ay=0

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

e

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

~—

y(z) = ersin (Vaz) + ¢ cos (Vaz)

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 28

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

y(z) = ¢; cos (vVaz) + ¢z sin (vaz)
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10.12 problem 17

Internal problem ID [12451]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 17.

ODE order: 3.

ODE degree: 1.

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

Y+ (-3 —4i)y" +(—4+12)y + 12y =0

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

Ldsolve(diff (y(x),x$3) - (3+4*I) *diff (y(x) ,x$2) - (4-12*I) *diff (y(x) ,x)+12*y(x)=0,}r(x) , singsol=z

y(z) = 1’ + e*cy + x ¥y

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 29

LDSolve [y''' [x]-(3+4*I) *y' ' [x]-(4-12+I)*y' [x]+12*y[x]==0,y[x] ,x,IncludeSingularSolutions -> T

y(x) = e*(coz + 1) + 3™
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10.13 problem 18

Internal problem ID [12452]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 18.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll + (_3 _ 7,) ylll + (4 + 37/) y// — 0

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

Ldsolve(diff(y(x),x$4)—(3+I)*diff(y(x),x$3)+(4+3*I)*diff(y(x),x$2)=0,y(x), sip#sol=all)

y(z) = c1e®70% 4 e oo 4 ey

v Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 46

e B

LDSolve [y''' ' [x]-(3+I)*y' "' [x]+(4+3*I)*y' ' [x]==0,y[x] ,x,IncludeSingularSolutioj’xs -> True]

3 4 ‘ 3 4 e
y(z) = (—% - %) c e+ 4 (2—5 + 2—5> e ™% 4 cyx 4¢3

220



10.14 problem 19

Internal problem ID [12453]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.3, page 210
Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —iy=0
With initial conditions
[y(0) = 1]
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
[dsolve([diff (y(x) ,x)-I*xy(x)=0,y(0) = 1],y(x), singsol=all) J
y(z) =€

v/ Solution by Mathematica

Time used: 0.039 (sec). Leaf size: 12

-

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

y(z) > e
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11 Chapter 4. N-th Order Linear Differential
Equations. Exercises 4.4, page 218

11.1
11.2
11.3
114
11.5
11.6
11.7

problem 1
problem 2
problem 3
problem 4
problem 5
problem 6
problem 7
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11.1 problem 1

Internal problem ID [12454]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 1.

ODE order: 4.

ODE degree: 1.

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

y//// _ 6y/// 4 13y// _ 12?/ + 4y =92e% — 4e2x

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 78

e

ldsolve (diff (y(x) ,x$4)-6+diff (y(x) ,x$3)+13*diff (y(x),x$2)-12*%diff (y(x) ,x)+4*y (}()=2*exp (x)-4xe

y(z) = —(—2%€* + 22%¢* + 12€* — 4™z — 826> — 6e**) e
+ c16% + 0¥ + ze%c3 + x ¥¢y
v Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 41

‘ DSolvely''''[x]-6x*y'"'' [x]+13*y'"' [x]-12xy' [x]+4*y[x]==2xExp [x]-4*Exp[2*x],y[x] Lx, IncludeSingu

y(z) > " (2” + € (—22° + 8+ ca)z — 124 ¢3) + 4+ )z + 6+ ¢1)

223



11.2 problem 2

Internal problem ID [12455]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 2.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing_ y]]

y" + 4y = 2472 — 6x + 14 + 32 cos (21')

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 51

-

N
Ldsolve(diff(y(x),x$4)+4*diff(y(x),x$2)=24*x“2-6*x+14+32*cos(2*x),y(x), singsq}=all)

4 3 2 9 in (2 5 2
y(x):%_xz+xz_cos(4x)cl_sm(41')02_ cos2( m)—2wsin(2x)+03z—|—04

v/ Solution by Mathematica

Time used: 1.052 (sec). Leaf size: 54

-

N
LDsolve [y''' ' [x]+4xy' ' [x]==24*x"2-6%x+14+32%Cos [2*x] ,y [x] ,x,IncludeSingularSolj.ltions -> True]

1
y(x) — 1 (22* — 2° + 2 + dcar — (12 + ¢1) cos(2z) — (8z + cp) sin(2z) + 4cs)
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11.3 problem 3

Internal problem ID [12456]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 3.

ODE order: 4.

ODE degree: 1.

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

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

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

Ldsolve (diff (y(x) ,x$4)+2*diff (y(x) ,x$2)+y(x)=3+cos(2*x),y(x), singsol=all) J

2
y(r) = COSS() 2) + 3+ ¢y cos (x) + cosin (z) + czz cos () + ¢y 8in (z) x

v Solution by Mathematica

Time used: 0.199 (sec). Leaf size: 36

e \

LDSolve [y'''' [x]+2xy'' [x]+y[x]==3+Cos[2*x],y[x],x,IncludeSingularSolutions -> jl‘rue]

1
y(x) — 9 cos(2x) + (cox + ¢1) cos(x) + cssin(x) + cyx sin(z) + 3
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11.4 problem 4

Internal problem ID [12457]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 4.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing_ y]]

y" —3y" + 3y’ —y =62 —20— 1202%€”

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 84

e

ldsolve (diff (y(x) ,x$4)-3*diff (y(x) ,x$3)+3*diff (y(x),x$2)-diff (y(x),x) =6*x—20-1§20*x’"2*exp(x) »y

y(z) = c1” + ca(e”z — %) + c3(e”s” — 2€"z + 2€7) — 32 — 2z%€"
+ 10z%e® — 40 €%2® + 120e%2? — 240€%z + 240€” + 22 + ¢4

v Solution by Mathematica
Time used: 0.569 (sec). Leaf size: 65

‘DSolve [y''' ' [x]1-3*y' "' [x]+3*y' ' [x]-y' [x]==6%x-20-120*x"2*Exp [x] ,y[x] ,x,Includ#SingularSoluti

y(z) — —32°
+€” (—22° 4+ 10z* — 402° 4 (120 + c3)z* + (—240+ ¢ — 2¢3)T+ 240+ ¢1 — 2+ 2¢3)
+2x+cy
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11.5 problem 5

Internal problem ID [12458]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 5.

ODE order: 3.

ODE degree: 1.

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

y" — 6y" + 21y’ — 26y = 36 &> sin (3)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 52

[dsolve(diff(y(x),x$3)-6*diff(y(x),x$2)+21*diff(y(x),x)-26*y(x)=36*exp(2*x)*si\(3*x),y(x), si

2 2
y(z) = _%5(333) — 2e*sin (37) T + ;6% + cpe* cos (3z) + c3e®” sin (32)

v/ Solution by Mathematica

Time used: 0.103 (sec). Leaf size: 34

-

N
LDSolve [y'''[x]-6*y'"' [x]+21*y' [x]-26*y[x]==36*Exp[2*x]*Sin[3*x],y[x],x, Includejo'ingularSolutio

y(x) — €**((—=1 + c3) cos(3z) + (—2z + ¢;) sin(3z) + c3)
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11.6 problem 6

Internal problem ID [12459]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 6.

ODE order: 3.

ODE degree: 1.

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

y" +y" —y —y = (22% + 4z + 8) cos () + (622 + 8z + 12) sin (z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 51

-

Ldsolve (diff (y(x),x$3)+diff (y(x) ,x$2)-diff (y(x),x)-y(x)=(2%x"2+4*x+8) *cos (x)+ (\f*x"2+8*x+12) *S

y(x) = cos (r) x> — 2sin (z) 2° — 6z cos (z) — 4sin (z) z
— 2cos (z) + sin (x) + c1€” + coe™" + cze” "z

v Solution by Mathematica

Time used: 0.027 (sec). Leaf size: 55

-

LDSolve [y'''[x]+y" ' [x]-y' [x]-y[x]==(2%x"2+4*x+8) *Cos [x] + (6*x~2+8*x+12) *Sin [x] ,}} [x],x,IncludeS

y(z) = (2° — 6z — 2) cos(z) + e % (—€”(22% + 4z — 1) sin(z) + c2z + 3™ + ¢1)

228



11.7 problem 7

Internal problem ID [12460]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.4, page 218
Problem number: 7.

ODE order: 6.

ODE degree: 1.

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

y© — 12y + 63y — 18y" + 315y" — 300y’ + 125y = e®(48 cos (z) + 96 sin (x))

v/ Solution by Maple
Time used: 1.547 (sec). Leaf size: 2807

Ldsolve (diff (y(x) ,x$6)-12xdiff (y(x) ,x$5) +63*diff (y(x) ,x$4)-18*diff (y(x) ,x$3)+3J15*diff (y(x),x$

Expression too large to display

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 292

[DSolve [y''' ' [x]-12%y' ' [x]+63%y ' ' [x]-18*y ' ' ! [x]+3156%y ' ' [x] -300%*y' [x]+12\§5*y [x]==Exp [x] *

y(z) — czexp (zRoot[#1° — 12#1° + 63#1* — 1841° + 315#1% — 30041 + 125&, 3

+ cyexp (zRoot [#1° — 12#1° + 63#1* — 1841% + 31541° — 300#1 + 125&, 4

+c1 exp (zRoot [#1° — 12#1° + 6341* — 18#1% + 31541° — 30041 + 125&, 1

+ ¢y exp (zRoot [#1° — 124£1° + 634 1% — 1841° + 3154 1° — 30041 + 125&, 2
(zRoot

—

+ c5 exp (zRoot [#1°% — 1241° 4 63#1* — 18413 + 315412 — 30041 + 125&, 5

+ cgexp (zRoot [#1° — 124£1° + 634 1% — 1841° + 31541° — 300#1 + 125&,6
48e*(352sin(z) + 1011 cos(z))

B 229205

)
)
)
)
)
)

[ i By W S B S
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12 Chapter 4. N-th Order Linear Differential
Equations. Exercises 4.5, page 221

12.1 problem 1
12.2 problem 2
12.3 problem 3
12.4 problem 4
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12.1 problem 1

Internal problem ID [12461]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.5, page 221
Problem number: 1.

ODE order: 3.

ODE degree: 1.

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

y//l _ 3yll _ 4y/ + 12y — 0

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

-

Ldsolve( [diff (y(x),x$3)-3*diff (y(x),x$2)-4*diff (y(x),x)+12*y(x)=0,y(0) = 1, D(}) (0) = 5, (D@

y(z) = (- +3e —1) e

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

LDSolve [{y'"'' [x]1-3*y'' [x]-4*y' [x]+12*y[x]==0,{y[0]==1,y' [0]==5,y'' [0]==-1}},y [%(] ,X,IncludeSin

y(z) - —e (=3 + e + 1)
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12.2 problem 2

Internal problem ID [12462]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.5, page 221
Problem number: 2.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

nn

y" —2y" +2y' —y=0

With initial conditions

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

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

-

Ldsolve([diff(y(x),x$4)—2*diff(y(x),x$3)+2*diff(y(x),x)—y(x)=0,y(0) =1, D(y) (})) = -1, (D@@2)

y(z) = —e "+ (22> — 4z + 2) €

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25

LDSolve [{y''"''[x]-2%y"' ' ' [x]+2*y' [x]-y[x]==0,{y[0]==1,y' [0]==-1,y' ' [0]==-3,y"'" 'J[OJ ==3}},y[x],3

y(z) > e *(2¢*(z — 1)> — 1)
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12.3 problem 3

Internal problem ID [12463]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.5, page 221
Problem number: 3.

ODE order: 3.

ODE degree: 1.

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

x

y///_yll+y/_y:2e

With initial conditions

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

-

Ldsolve( [diff (y(x),x$3)-diff (y(x),x$2)+diff (y(x),x)-y(x)=2%exp(x),y(0) = 1, D(}) (0) = 3, (D@

y(z) = (x — 2) e” + 3cos (z) + 4sin (z)

X Solution by Mathematica

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

‘ DSolve[{y'''[x]-y'''[x]+y' [x]-y[x]==2%Exp[x],{y[0]==1,y'[0]==8,y"' ' [0]==-3}},y[x],x,IncludeSi

{
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12.4 problem 4

Internal problem ID [12464]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 4. N-th Order Linear Differential Equations. Exercises 4.5, page 221
Problem number: 4.

ODE order: 4.

ODE degree: 1.

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

yllll+2yll+y:3x+4

With initial conditions

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

-

Ldsolve([diff(y(x),x$4)+2*diff(y(x),x$2)+y(x)=3*x+4,y(0) = 0, D(y)(0) =0, (D@jb2) (@ =1,

(—3z — 8)sin ()
2

y(zr) =44 (-4 + x)cos (z) + + 3z

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27

‘DSolve My ' ' "' [x]+2xy " ' [x]+y [x]==3*x+4,{y [0]==0,y' [0]==0,y"' ' [0]==1,y'"' ' [0] ==1}},y[x] »X, Includ

y(z) = 3z — %(3x + 8)sin(z) + (x — 4) cos(z) + 4
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13 Chapter 5. The Laplace Transform Method.
Exercises 5.2, page 248

13.1 problem 1
13.2 problem 2
13.3 problem 3
13.4 problem 4
13.5 problem 5
13.6 problem 6
13.7 problem 7
13.8 problem 8
13.9 problem 9
13.10problem 10
13.11problem 11
13.12problem 12
13.13problem 13
13.14problem 14

235

236

293)
2391
240)
241]
242
240!
244
249)
246
247
248
249



13.1 problem 1

Internal problem ID [12465]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 9

e

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

~—

y(z) =y(0)€”
v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 16

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

y(x) = cr1€”

y(z) =0
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13.2 problem 2

Internal problem ID [12466]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 2.

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: 0.094 (sec). Leaf size: 29

e

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

~—

_ €”(2y(0) cos (2z) + (—y(0) + D(y) (0)) sin (2z))
y(z) = 5

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 24

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

y(z) — e"(ca cos(2x) + ¢; sin(2x))
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13.3 problem 3

Internal problem ID [12467]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v +2y=4

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 15

e

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

~—

y(z) = (y(0) —2) €™ +2

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 20

DSolvely' [x]+2*y[x]==4,y[x],x,IncludeSingularSolutions -> True]

N\

y(xr) = 2+ cre*

y(z) — 2
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13.4 problem 4

Internal problem ID [12468]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y" — 9y = 25sin (3z)

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 30

Ldsolve(diff(y(x),x$2)—9*y(x)=2*sin(3*x),y(x), singsol=all)

sinh (3z) (1 4+ 3D(y) (0))
9

y(z) = _sin £()31') + y(0) cosh (3z) +

v Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 30

e

LDSolve [y'' [x]-9*y[x]==2%Sin[3*x],y[x],x,IncludeSingularSolutions -> Truel

~—

1
y(x) — ~9 sin(3x) + c1€3* + ce™”
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13.5 problem 5

Internal problem ID [12469]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y" + 9y = 25sin (3z)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 29

Ldsolve(diff(y(x),x$2)+9*y(x)=2*sin(3*x),y(x), singsol=all)

y(z) = _ cos (3x) (:; —3y(0)) N sin (3z) (1 ; 3D(y) (0))

v Solution by Mathematica

Time used: 0.051 (sec). Leaf size: 33

e

LDSolve [y'' [x]+9*y[x]==2%Sin[3*x],y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — <—§ + cl> cos(3x) + 1—18(1 + 18¢2) sin(3z)
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13.6 problem 6

Internal problem ID [12470]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y"+y'—2y:xex—3x2

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 52

kdsolve (diff (y(x),x$2)+diff (y(x) ,x)-2*y(x)=x*exp(x)-3*x~2,y(x), singsol=all) J

y(z) = % n 3% n 3?90 4 €927 + 36y(0) + 1§f(y) (0) — 6z — 106)
L €7(36y(0) — 36D(y) (0) — 31)

108

v/ Solution by Mathematica

Time used: 0.313 (sec). Leaf size: 49

-

N
LDSolve [y'' [x]+y' [x]-2*y[x]==x*Exp[x]-3*x~2,y[x] ,x,IncludeSingularSolutions —>J True]

3 1
y(z) — 1 (22° + 22+ 3) + 5—46“’ (92° — 63 + 2+ 54cp) + cre” >
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13.7 problem 7

Internal problem ID [12471]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 7.

ODE order: 4.

ODE degree: 1.

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

n 17 2

y" —2y" +y =ze" —3x

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 79

Ldsolve(diff(y(x),x$4)—2*diff(y(x),x$3)+diff(y(x),x$2)=x*exp(x)-3*x‘2,y(x), singsol=all)

4

y(z) = —26 — 9z% — xz —22° + y(0)

+e”” (23 + 62D (y) (0) — 62D (y) (0) — 622 — 12D (y) (0) 4+ 18D (y) (0) — 18z + 156)
6
— D®(y) (0) (3 + 2z) + D (y) (0) (z + 2) + z(—23 + D(y) (0))

v/ Solution by Mathematica
Time used: 0.812 (sec). Leaf size: 59

-

N
LDSolve [y''' ' [x]-2xy' ' ' [x]+y' ' [x]==x*Exp[x]-3*x"2,y[x] ,x,IncludeSingularSolutijons -> True]

4 3
y(x)—>—xz—23:3—93:24—6””(%—x2+(3+62)$—4+01—202> +caT +c3
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13.8 problem 8

Internal problem ID [12472]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010

Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 8

-

Ldsolve([diff(y(x),x)=exp(x),y(O) = -1],y(x), singsol=all)

-/

y(z) =e® —2

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10

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

J

y(x) = e* —2
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13.9 problem 9

Internal problem ID [12473]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

y —y=2¢"

With initial conditions

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 12

e

tdsolve([diff(y(x),x)-y(x)=2*exp(x),y(O) = 1],y(x), singsol=all)

~—

y(z) = 2z +1)¢€”

v Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 14

LDSolve {y' [x]-y[x]==2xExp[x],{y [0]==1}},y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) —» e*(2x + 1)
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13.10 problem 10

Internal problem ID [12474]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y' —9y=x+2

With initial conditions

[y(0) = —1,4'(0) = 1]

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

e N

Ldsolve([diff(y(x),x$2)—9*y(x)=x+2,y(0) = -1, D(y)(0) = 1],y(x), singsol=a11)J

_ Tcosh(3r)  10sinh(3z) =z 2
u(w) = T 979

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 33

‘ DSolve[{y'' [x]-9*y [x]==x+2,{y[0]==-1,y' [0]==1}},y[x],x, IncludeSingularSolutio#s -> Truel

ie_3””(—6e3x(x +2) — 11€% — 31)

y(z) = ¢
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13.11 problem 11

Internal problem ID [12475]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

Yy +9y=1+2

With initial conditions

[y(0) = —1,4'(0) = 1]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

e N

Ldsolve([diff(y(x),x$2)+9*y(x)=x+2,y(0) = -1, D(y)(0) = 1],y(x), singsol=a11)J

_ 1lcos(3z)  8sin(3z) =z 2
y@) = 9 T To9To

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 26

‘ DSolve [{y'' [x]+9*y [x]==x+2,{y[0]==-1,y"' [0]==1}},y[x],x, IncludeSingularSolutio#s -> Truel

1
y(z) — 2—7(333 + 8sin(3z) — 33 cos(3z) + 6)
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13.12 problem 12

Internal problem ID [12476]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

Y’ —y' + 6y = —2sin (3x)

With initial conditions

[y(0) = 0,4/(0) = —1]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 45

Ldsolve([diff(y(x),x$2)—diff(y(x),x)+6*y(x)=—2*sin(3*x),y(O) = 0, D(y)(0) = -1}],y(x), singsol

13e2+/23 sin ( 223 ) €2 Cos ( 223 ) cos (3z)  sin (3z)
y(z) = — 69 + 3 B 3 + 3

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 67

-

LDSolve [{y'' [x]-y' [x]+6*y[x]==-2%Sin[3*x] ,{y[0]==0,y' [0]==-1}},y[x],x, IncludeS}lngularSolution

L 23 =
y(@) = 69 (23 sin(3z) — 13v/23¢™/?sin <\/2_x> — 23 cos(3x) + 23€™/* cos <\/2_x>>
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13.13 problem 13

Internal problem ID [12477]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y//_2y/+2y:_x2+1

With initial conditions

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

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 18

e

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

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20

-

.
DSolve[{y'' [x]-2*y' [x]+2*y[x]==1-x"2,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingul#rSolutions ->

N

y(z) — e cos(z) — %x(x +2)
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13.14 problem 14

Internal problem ID [12478]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.2, page 248
Problem number: 14.

ODE order: 3.

ODE degree: 1.

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

y" 4+ 3y" + 2y =z + cos (x)

With initial conditions

[v(0) = 1,4/(0) = —1,4"(0) = 2]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 34

Ldsolve([diff(y(x),x$3)+3*diff(y(x),x$2)+2*diff(y(x),x)=x+cos(x),y(0) =1, D(y}) (0) = -1, (DeC

10 10 4

17e™%® N z®  3cos(z) N sin(z) 3z 11
4

e~
y(x) - 40 - 7 -

8

v Solution by Mathematica
Time used: 0.565 (sec). Leaf size: 41

LDSolve [{y''' [x]+3*y"' ' [x]+2xy' [x]==x+Cos[x],{y[0]==1,y' [0]==-1,y' ' [0]==2}},y [x}] ,X,IncludeSing

1
y(z) — 0 (10z* — 30z + 17e~** — 20" + 4sin(z) — 12 cos(z) + 55)
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14 Chapter 5. The Laplace Transform Method.

Exercises 5.3, page 255

14.1 problem 7 . . . . . ..
14.2 problem 8 . . . . . .
14.3 problem 9 . . . . . ...
14.4 problem 10 . . . . . . . . L
14.5 problem 11 . . . . . . . . L
14.6 problem 12 . . . . . . ..
14.7 problem 13 . . . . . . .
14.8 problem 14 . . . . . . . .
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14.1 problem 7

Internal problem ID [12479]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—2=6

With initial conditions

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 15

[dsolve([diff(y(x),x)—2*y(x)=6,y(0) = 2],y(x), singsol=all) J

y(x) = 2e"(cosh (z) + 4sinh (z))

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 14

LDSolve [{y' [x]-2*y[x]==6,{y[0]==2}},y[x],x,IncludeSingularSolutions -> Truel J

y(x) — 5e** — 3
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14.2 problem 8

Internal problem ID [12480]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

y+y=e

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 13

‘ dsolve([diff (y(x),x)+y(x)=exp(x),y(0) = 5/2],y(x), singsol=all)

() = 5 003211 (z) 3sin;1 (z)

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 20

LDSolve {y' [x]+y[x]==Exp[x],{y[0]==5/2}},y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

T

y(z) —> 2e7% + %
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14.3 problem 9

Internal problem ID [12481]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

yll+9y:1

With initial conditions

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

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 12

-

Ldsolve([diff(y(x),x$2)+9*y(x)=1,y(0) = 0, D(y)(0) = 0],y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 17

‘ DSolve [{y'' [x]+9*y[x]==1,{y[0]==0,y' [0]==0}},y[x],x,IncludeSingularSolutions +> Truel

2 5, (3
y(z) — g sin (7)
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14.4 problem 10

Internal problem ID [12482]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

yll + gy — 18 e3a:

With initial conditions

[y(0) = —1,4(0) = 6]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 19

e

Ldsolve([diff(y(x),x$2)+9*y(x)=18*exp(3*x),y(O) = -1, D(y)(0) = 6],y(x), sings\ 1=all)

y(x) = e — 2 cos (3z) + sin (3x)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 21

‘ DSolve [{y'' [x]+9+*y[x]==18+Exp[3*x] ,{y[0]==-1,y' [0]==6}},y[x],x, IncludeSingula#Solutions -> 1

y(x) — €** +sin(3z) — 2 cos(3x)
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14.5 problem 11

Internal problem ID [12483]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 11.

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) = 0,%'(0) = 3]

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 15

-

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)-2*y(x)=0,y(0) = 0, D(y)(0) = 3],y(x), sin}ésol=all)

2x —x

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

‘ DSolve[{y'' [x]-y' [x]-2*y[x]==0,{y[0]==0,y' [0]==3}},y[x],x, IncludeSingularSoluJL.ions -> Truel

y(x) »> e® (e?’m —1)
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14.6 problem 12

Internal problem ID [12484]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y"—y'—2y=x2

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 26

11/4, D(y) (0) = 1/2]1,y(x), singsol=all

‘dsolve([diff(y(x),x$2)-diff(y(x),x)-2*y(x)=x“2,y(0)

(x)__ac_2+§+7e2”” Te @
=79 Ty T 7% 3

v Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 33

s

LDSolve {y'' [x]-y' [x]-2xy[x]==x"2,{y[0]==11/4,y' [0]==1/2}},y[x],x, IncludeSingu}LarSolut ions ->

1
y(x) — 1 (—62” + 6z + 28" + 14> — 9)
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14.7 problem 13

Internal problem ID [12485]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y" — 2y’ +y = 2sin (z)

With initial conditions

[y(0) = —2,4/(0) = 0]

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 14

Ldsolve([diff(y(x),x$2)—2*diff(y(x),x)+y(x)=2*sin(x),y(0) = -2, D(y)(0) = O],y}x), singsol=al

y(x) = (3z — 3) € + cos ()

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 16

r

LDSolve {y'' [x]-2*y' [x]+y[x]==2%Sin[x] ,{y[0]==-2,y' [0]==0}},y[x],x, IncludeSing}llarSolutions -

y(z) = 3e”(z — 1) + cos(z)
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14.8 problem 14

Internal problem ID [12486]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.3, page 255
Problem number: 14.

ODE order: 3.

ODE degree: 1.

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

y///_yll+4y/_4y:0

With initial conditions

[y(0) = 0,%'(0) = 5,9"(0) = 5]

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 20

-

‘solve ([Aif£ ((x) ,x83)~diLE (o) ,x82)+44difE (y () , ) -4ry (1)=0,5(0) = O, D(y)(}> - 5, (DEO2) (

y(z) = —2cos (z)® + 4 cos (z) sin (z) + € + 1

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 21

[DSolve [{y'''[x]-y'' [x]+4*y' [x]-4*y[x]==0,{y[0]==0,y' [0]==5,y"'' [0]==5}},y[x] ,x\ IncludeSingula

y(xz) — € + 2sin(2z) — cos(2z)
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15 Chapter 5. The Laplace Transform Method.

Exercises 5.4, page 265

15.1 problem 4 (a) . . . . . . ..
15.2 problem 4 (b) . . . . . . ..
153 problem 4 (C) . . . . . . ..
154 problem 4 (d) . . . . . . . ...
155 problem 4 (€) . . . . . . ..
15.6 problem 4 (g) . . . . . . . .
15.7 problem 4 (h) . . . . . ...
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15.1 problem 4 (a)

Internal problem ID [12487]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (a).

ODE order: 1.

ODE degree: 1.

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

Y +2y =

With initial conditions

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 22

r

N
Ldsolve( [diff (y(x),x)+2*y(x)=piecewise(0<=x and x<1,2,1<=x,1),y(0) = 1],y(x), %ingsol=a11)

1 r<l1

Y(@) = | oo
3+ 1<z

v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 37

-

LDSolve [{y' [x]+2xy[x]==Piecewise[{ {2,0<=x<1},{1,1<=x}}],{y[0]==1}},y[x],x, Inc}[udeSingularSol

y(x) = { 1 0<z<1
$(1+€e**)  True
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15.2 problem 4 (b)

Internal problem ID [12488]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (b).

ODE order: 2.

ODE degree: 1.

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

" , 1 2<z<4
Yy -y —2y= ,
0 otherwise

With initial conditions

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

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 136

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)-2*xy(x)=piecewise(2<=x and x<4,1,true,0) ,y}O) = 0, D(y) (C

e’® —e® z<2
—3—e?4¢t T =
2x—4
4 —e T4 -3 4 ¥ T <4
(2e12+e8—2e4+2e2—2)e_4
5 z=4
— _ _ 2x—8 2x—4
_ex+eZz_e4x_|_e2:c_e2 e2 4<

y(z) = 3
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v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 127

LDSolve [{y'' [x]-y' [x]-2*y[x]==Piecewise[{ {1,2<=x<4},{0,True}}],{y[0]==0,y" [0]j==1}} ,y[x],x,In

se7(—1+€*) <2
y(z) = { g€ 74 (—2e 4 2€ + €37 — 3™ 4 2e37H) 2<z<4
%e—w—S(_268 + 2610 _ 2612 _ e3w + 633v+4 + 2e3w+8) True
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15.3 problem 4 (c)

Internal problem ID [12489]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (c).

ODE order: 2.

ODE degree: 1.

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

0 0<z<l1

" 2 /
y — y —_—
(z—1)° 1<z

With initial conditions

[¥(0) = 1,4/(0) = 0]

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 39

[dsolve( [diff (y(x),x$2)-2xdiff (y(x) ,x)=piecewise(0<=x and x<1,0,1<=x,(x-1)"2) ,}I(O) =1, D(y)(

e JEN B

25 e2r—2 z? T T

v/ Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 40

-

LDSolve [{y'' [x]-2*y' [x]==Piecewise[{ {0,0<=x<1},{(x-1)"2,x>=1}}]1,{y[0]==1,y' [0}] ==0}},y[x],x,]I

1 r<1

y(x) — { 1 3 2 2x—2
51 (—4x° + 622 — 62 + 3e*2 +25) True
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15.4 problem 4 (d)

Internal problem ID [12490]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (d).

ODE order: 2.

ODE degree: 1.

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

0 0<z<l1

V-2 +y=9
¢ —2x+3 1<z

With initial conditions

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

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 43

e DY
Ldsolve( [diff (y(x),x$2)-2xdiff (y(x),x)+y(x)=piecewise(0<=x and x<1,0,1<=x,x"2-j2*x+3) ,y(0) = C

e’ r<l1
y(e) = e+8 z=1
re®+5+4(r—3)e* P +2ri+22 1<z

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 39

e

kDSolve [{y'' [x]-2*y' [x]+y[x]==Piecewise[{ {0,0<=x<1},{x"2-2*x+3,x>=1}}],{y[0] =%O ,y' [0]==1}},y

e r<1

y@) - { .
z*+e*rx+2x+4e" H(z—3)+5 True
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15.5 problem 4 (e)

Internal problem ID [12491]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (e).

ODE order: 2.

ODE degree: 1.

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

" 0 0<z<m
y' +4y =
—sin(3z) 7w<x

With initial conditions

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

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 39

‘dsolve([diff(y(x),x$2)+4*y(x)=piecewise(O<=x and x<Pi,0,Pi<=x,sin(3*(x—Pi))),$((0) =1, D(y)(

sin(2z)
2

4 sin(2z)
s5x+

T<T
y(z) = cos (2z) + 3
s1n(5 ) r<zx

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 42

-

LDSolve [{y'' [x]+4*y[x]==Piecewise[{ {0,0<=x<Pi},{Sin[3*(x-Pi)],x>=Pi}}]1,{y[0] =}1 ,y' [01==1}},y

cos(2z) + cos(z) sin(z) z<m

£(5cos(2z) + 4sin(2z) + sin(3z)) True
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15.6 problem 4 (g)

Internal problem ID [12492]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (g).

ODE order: 2.

ODE degree: 1.

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

r 0<z<1
1 1<z

With initial conditions

[y(0) = 0,4'(0) = 0]
v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 46

Ldsolve([diff(y(x),x$2)—4*y(x)=piecewise(0<=x and x<1,x,1<=x,1),y(0) = 0, D(y)FO) = 0],y(x),

sinh (2z) — 2z z <1
sinh (2) — 4 z=1
sinh (2z) —sinh (2x —2) -2 1<z
y(z) = 3

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 36

-

LDSolve [{y'' [x]-4*y[x]==Piecewise[{ {x,0<=x<1},{x,x>=1}}],{y[0]==0,y' [0]==0}} ,}I [x],x,IncludeS

0 z<0

e 2 (—4e* g + ** — 1) True

y(e) = {
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15.7 problem 4 (h)

Internal problem ID [12493]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.4, page 265
Problem number: 4 (h).

ODE order: 2.

ODE degree: 1.

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

0<zr<1
1<z

y' — 4y +5y =

With initial conditions

[y(0) = 1,4'(0) = 0]
v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 87

Ldsolve( [diff (y(x),x$2)-4*diff (y(x),x)+b*y(x)=piecewise(0<=x and x<1,x,1<=x, 1)}y(0) =1, D(y)

(21 cos (z) — 47sin (x)) €*® + 5z + 4 r<l1
10 + (21 cos (1) — 47sin (1)) € T =
@ (4cos(z — 1) —3sin(z — 1)) e** 2+ 5+ (21 cos (z) — 47sin (z))e* 1<z
y\xr)=
25

v/ Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 51

-

LDSolve {y'' [x]-4*y' [x]+6xy[x]==Piecewise[{ {x,0<=x<1},{x,x>=1}}],{y[0]==1,y' @)] ==0}},y[x],x,

e?*(cos(z) — 2sin(z)) z<0

y(x) - { 1 2z 2z 3
55 (5 + 21€°® cos(z) — 47e** sin(x) +4) True
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16 Chapter 5. The Laplace Transform Method.

Exercises 5.5, page 273

16.1 problem 1 . . . . . . . ..
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16.7 problem 7 . . . . ..
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16.1 problem 1

Internal problem ID [12494]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

Yy +3y=0d(z—2)

With initial conditions

v Solution by Maple
Time used: 0.093 (sec). Leaf size: 20

-

Ldsolve( [diff (y(x),x)+3*y(x)=Dirac(x-2),y(0) = 1],y(x), singsol=all)

| —

y(z) = Heaviside (z — 2) e®73% 4 e3¢

v Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 21

-

N
LDSolve [{y' [x]+3*y[x]==DiracDelta[x-2],{y[0]==1}},y[x],x, IncludeSingularSolutijons -> True]

y(z) = e (e%9(z — 2) + 1)
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16.2 problem 2

Internal problem ID [12495]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

Y — 3y = 6(z — 1) + 2 Heaviside (z — 2)

With initial conditions

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 46

-

Ldsolve([diff(y(x),x)-3*y(x)=Dirac(x-1)+2*Heaviside(x-2),y(O) = 0],y(x), singsol=all)

2 Heavisid -2 2 Heayvisi — 2) e 6432
y(z) = — eav15136 (x ) 4 eaviside (;U e + Heaviside (z — 1) oSa—3

v/ Solution by Mathematica

Time used: 0.212 (sec). Leaf size: 44

e B
LDSolve [{y' [x]-3*y[x]==DiracDelta[x-1]+2*UnitStep[x-2],{y[0]==0}},y[x],x, InclujieSingularSolut

2(e5 —e¥) (0(2—z) — 1)
3eb

y(z) = e 20(x — 1) +
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16.3 problem 3

Internal problem ID [12496]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

Y +9y=06(z—7)+d(x —3m)

With initial conditions

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

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 23

Ldsolve([diff(y(x),x$2)+9*y(x)=Dirac(x—Pi)+Dirac(x—3*Pi),y(O) = 0, D(y)(0) = OJl,y(x), singsol

y(z) = (Heaviside (z — 37) + Heaviside (x — )) sin (3x)
T 3

v/ Solution by Mathematica

Time used: 0.085 (sec). Leaf size: 26

-

:
LDSolve [{y'' [x]+9xy[x]==DiracDelta[x-Pi]+DiracDelta[x-3*Pi],{y[0]==0,y"' [0] ==0}}> ,y[x],%,Includ

y(z) — —%(H(x — 31) + 6(z — 7)) sin(3)
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16.4 problem 4

Internal problem ID [12497]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y' =2y +y=2(0(zx—1))

With initial conditions

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 28

Ldsolve([diff(y(x),x$2)—2*diff(y(x),x)+y(x)=2*Dirac(x—1),y(O) = 0, D(y)(0) = 1}],y(x), singsol

y(z) = 2Heaviside (z — 1) e® }(z — 1) + z€”

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 24

LDSolve [{y'' [x]-2*y' [x]+y[x]==2+DiracDelta[x-1],{y[0]==0,y' [0]==1}},y[x],x, IncjludeSingularSol

y(z) = e 1(2(x — 1)0(x — 1) + ex)
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16.5 problem 5

Internal problem ID [12498]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y" — 2y’ + 5y = cos (z) + 2(6(z — 7))

With initial conditions

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

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 50

Ldsolve( [diff (y(x),x$2)-2*diff (y(x),x)+b*y(x)=cos(x)+2*Dirac(x-Pi),y(0) = 1, D}y) (0) = 0],y(x

* sin (2 4¢e” 2 i
y(x) = sin (2z) Heaviside (x — 7) e " — Te s;r(;( z) +=° 0053( 2) + cos5(x) - sui(()x)

v/ Solution by Mathematica

Time used: 0.506 (sec). Leaf size: 54

-

LDSolve [{y'' [x]-2*y' [x]+b*y[x]==Cos [x]+2*DiracDelta[x-Pi],{y[0]==1,y' [0]==0}} ,}I [x] ,x,IncludeS

y(x) — %(106““"”0(93 — ) sin(2z) — sin(z) + 8¢” cos(2z) + (2 — 7e” sin(z)) cos(z))
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16.6 problem 6

Internal problem ID [12499]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y' + 4y = (§(x — m)) cos (x)

With initial conditions

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

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 16

Ldsolve([diff(y(x),x$2)+4*y(x)=cos(x)*Dirac(x—Pi),y(O) = 0, D(y)(0) = 1],y(x) ,J singsol=all)

y(z) = _sin (2z) (Heavis2ide (x—m)—1)

v/ Solution by Mathematica

Time used: 0.06 (sec). Leaf size: 19

e B
LDSolve [{y'' [x]+4*y[x]==Cos [x] *DiracDelta[x-Pi],{y[0]==0,y' [0]==1}},y[x],x, IncjludeSingularSol

y(z) = (0(x — m) — 1) sin(x)(— cos(x))

274



16.7 problem 7

Internal problem ID [12500]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 5. The Laplace Transform Method. Exercises 5.5, page 273
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y" +ya® = (6(z — m)) f(x)

With initial conditions

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

v Solution by Maple
Time used: 0.079 (sec). Leaf size: 24

Ldsolve( [diff (y(x),x$2)+a"2*y(x)=Dirac(x-Pi)*f(x),y(0) = 0, D(y)(0) = 0],y(x) ,J singsol=all)

y(z) = Heaviside (z — 7) f(m) sin (a(z — 7))

a

v Solution by Mathematica

Time used: 0.398 (sec). Leaf size: 26

LDSolve [{y'' [x]+a"2*y[x]==DiracDelta[x-Pi]*f [x],{y[0]==0,y' [0]1==0}},y[x],x, IncjludeSingularSol

f(m)8(x — 7) sin(a(m — x))

a

y(z) = —

275



17 Chapter 7. Systems of First-Order Differential
Equations. Exercises page 329

17.1 problem 1 . . . . . . . . 277
17.2 problem 3 . . . . . . .. e 278
17.3 problem 4 . . . . . . .. 279
174 problem 5 . . . . . . L 280
175 problem 6 . . . . . ... 2&T]
17.6 problem 13 (a) . . . . . . . .. e 2821
17.7 problem 13 (b(i)) . . . . . . . . o 2R3
17.8 problem 13 (b(ii)) . . . . . . . . 2841
17.9 problem 13 (c(i)) . - « « « o v o o
17.10problem 13 (c(ii)) . - « « « v v v o 2861

276



17.1 problem 1

Internal problem ID [12501]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

Y1 (z) = 21(7) — ()
¥2(7) = y1(z) — 202(x)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 31

e B

Ldsolve( [diff(y__1(x),x)=2%y__1(x)-3*y__2(x),diff(y__2(x),x)=y__1(x)-2%y__2(x) }1 Jy_ 1), y__

y1(z) = c167° + 3c0€”

y2(x) = c167° + c2€”

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 72

‘ DSolve [{y1l' [x]==2*y1[x]-3*y2[x],y2"' [x]==y1[x]-2*y2[x]},{y1[x],y2[x]},x, Includ#SingularSoluti
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17.2 problem 3

Internal problem ID [12502]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329

Problem number: 3.
ODE order: 1.
ODE degree: 1.

Solve
y1(2) = 1 (z) — 2y2(2)
Y2(z) = 31(2) + 3y2(2)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

e B

Ldsolve( [diff(y__1(x),x)=y__1(x)-2*xy__2(x),diff(y__2(x),x)=y__1(x)+3*y__2(x)] ,J[y__l (x), y__2(

y1(z) = e**(cos (z) ¢; — cos () ¢y — sin () ¢; — sin (z) ¢3)

y2(z) = € (cos (x) ¢y + sin () ¢1)

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 51

‘ DSolve [{y1' [x]==y1[x]-2*y2[x],y2' [x]==y1[x]+3*y2[x]},{y1[x],y2[x]1},x, IncludeS#ngularSolution

y1(z) — €**(c; cos(z) — (c1 + 2¢3) sin(z))

y2(x) — €**(cy cos(z) + (c1 + ¢2) sin(z))
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17.3 problem 4

Internal problem ID [12503]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329

Problem number: 4.
ODE order: 1.
ODE degree: 1.

Solve

Y1(z) = y1(z) + 2y2(z) + 2 — 1
Y5 () = 3y1(z) + 2y2(z) — 5z — 2

With initial conditions
[¥1(0) = —2,12(0) = 3]

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

e

Ldsolve( [diff(y__1(x),x) = y__1(x)+2*xy__2(x)+x-1, diff(y__2(x),x) = 3*y__1(x)+§2*y__2(x)—5*x-2

yi(z) = -2+ 3z

yo(z) =3 — 22

v/ Solution by Mathematica

Time used: 0.316 (sec). Leaf size: 18

-

LDSolve [{y1' [x]==y1[x]+2*y2[x]+x-1,y2"' [x]==3*y1[x]+2*y2[x]-5*x-2},{y1[0]==-2 ,yjﬁ [0]==3},{y1[x]

yl(z) — 3z — 2
y2(z) —» 3 — 2z
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17.4 problem 5

Internal problem ID [12504]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[y1(1) = —2,2(1) = —5]

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

\dsolve([diff(y__1(x),x) = 2¢y__1(x)/x-y__2(x)/x"2-3+1/x-1/x"2, diff(y__2(x),x) = 2%y__1(x)+1

y1(z) = 2z

yo(z) = =1+ z(-5z + 1)

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 19

' DSolve [{y1' [x]==2y1[x]/x-y2[x]/x"2-3+1/x-1/x"2,y2" [x]==2xy1 [x]+1-6*x},{y1[1]==-2,y2[1]==-5)

yl(z) —» —2z
y2(z) = —5z* +x — 1
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17.5 problem 6

Internal problem ID [12505]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve
(o) = 28 | @) _p,
X xr
vyo) = - 0@ 5@ o
xr X

With initial conditions
[y1(=1) = 3,y2(—1) = —3]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

Ldsolve([diff(y__l(x),x) = Bxy__1(x)/x+4*y__2(x)/x-2*%x, diff(y__2(x),x) = -s*y;_1(x)/x—5*y__2

I i U
n = 37
—x3—z243
y2(x) - f

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 33

LDSolve [{y1' [x]==5x*y1[x]/x+4*y2[x]/x-2%x,y2"' [x]==-6%y1[x]/x-5*y2[x]/x+5*x}, {le[-l] ==3,y2[-1]=

2
yl(z) = 222 + 2 — =
x

2+ 22 -3

y2(z) = ————
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17.6 problem 13 (a)

Internal problem ID [12506]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 13 (a).

ODE order: 1.

ODE degree: 1.

Solve
¥i(z) = 3y1(z) — 22()
Yo(z) = —y1(z) + v2()
With initial conditions
[11(0) = 1,32(0) = —1]
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 79

Ldsolve([diff(y__l(x),x) = 3xy__1(x)-2*y__2(x), diff(y__2(x),x) = -y__1(x)+y__2(x), y__1(0) =

o(21V3)e o (2+V3)e o(2tV3)z  —(-2+v3)e
wn(e) = —— s 2 2y 2 T2

e(2+x/§)z e_(_z+¢§)w
@)= -5~

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 79

e

LDSolve [{y1' [x]==3*y1[x]-2*y2[x],y2' [x]==-y1[x]+y2[x]},{y1[0]==1,y2[0]==-1}, {le [x],y2[x]},x,]I

yl(z) — %e_((‘/g_Z)m) ((1 + \/§> V3 41— \/§)

y2(z) — —%e‘(w‘?)x) (emw + 1)
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17.7 problem 13 (b(i))

Internal problem ID [12507]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 13 (b(i)).

ODE order: 1.

ODE degree: 1.

Solve

= sin (z) y1(z) + vz y2(2) + In (z)
Yo(z) = tan (z) y1(z) — e"y2(z) + 1

With initial conditions
[y1(1) = 1,3.(1) = —1]

X Solution by Maple

dsolve([diff(y__1(x),x) = sin(x)*y__1(x)+x~(1/2)*y__2(x)+1ln(x), diff(y__2(x),;+() = tan(x)*y__

N\

No solution found

X Solution by Mathematica

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

LDSolve [{y1' [x]==Sin[x]*y1[x]+Sqrt [x]*y2[x]+Log[x],y2' [x]==Tan[x]*y1 [x]-Exp [x] f‘yQ [x]+1},{y1[1

Not solved
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17.8 problem 13 (b(ii))

Internal problem ID [12508]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 13 (b(ii)).

ODE order: 1.

ODE degree: 1.

Solve

= sin (z) y1(z) + vz y2(2) + In (z)
Yo(z) = tan (z) y1(z) — e"y2(z) + 1

With initial conditions
11(2) = 1,32(2) = 1]

X Solution by Maple

dsolve([diff(y__1(x),x) = sin(x)*y__1(x)+x~(1/2)*y__2(x)+1ln(x), diff(y__2(x),;+() = tan(x)*y__

N\

No solution found

X Solution by Mathematica

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

LDSolve [{y1' [x]==Sin[x]*y1[x]+Sqrt [x]*y2[x]+Log[x],y2' [x]==Tan[x]*y1 [x]-Exp [x] f‘yQ [x]+1},{y1[2

Not solved
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17.9 problem 13 (c(i))

Internal problem ID [12509]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 13 (c(i)).

ODE order: 1.

ODE degree: 1.

Solve

v (z) = e "y () — Vo + Lyo(z) + 22

y1(z)

e g P

With initial conditions
[¥1(0) = 0,2(0) = 1]

X Solution by Maple

Ldsolve([diff(y__l(x),x) = exp(-x)*y__1(x)-(1+x)~(1/2) *y__2(x)+x"2, diff(y__2(}(),x) = y__1(&)

No solution found

X Solution by Mathematica

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

LDSolve [{y1' [x]==Exp [-x]*y1[x]-Sqrt [x+1]1*y2[x]+x"2,y2"' [x]==y1[x]/(x-2)~2},{y1 [ﬁa] ==0,y2[0]==1}

Not solved
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17.10 problem 13 (c(ii))

Internal problem ID [12510]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 7. Systems of First-Order Differential Equations. Exercises page 329
Problem number: 13 (c(ii)).

ODE order: 1.

ODE degree: 1.

Solve

v (z) = e "y () — Vo + Lyo(z) + 22

y1(z)

%)= 5 1a

With initial conditions
[11(3) = 1,42(3) = 0]

X Solution by Maple

Ldsolve([diff(y__l(x),x) = exp(-x)*y__1(x)-(1+x)~(1/2) *y__2(x)+x"2, diff(y__2(}(),x) = y__1(&)

No solution found

X Solution by Mathematica

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

LDSolve [{y1' [x]==Exp [-x]*y1[x]-Sqrt [x+1]1*y2[x]+x"2,y2"' [x]==y1[x]/(x-2)~2},{y1 [Jé] ==1,y2[3]==0}

Not solved
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18.1 problem 1

Internal problem ID [12519]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve
Y1 (z) = 201(x) — 3ya(z) + 5€”
Ya(z) = y1(z) + dy2(z) — 277
v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 111

Ldsolve([diff(y__l(x),x)=2*y__1(x)-3*y__2(x)+5*exp(x),diff(y__2(x),X)=y__1(X)+?*y__2(x)—2*exp

y1(z) = €*® cos <\/§z> V2e; — ¥4/2 sin <\/§r) Ca
—e%% cos <\/§x> ¢y — €3 sin (\/5:5) ] — be ©

2+3

R
y2(z) = € cos (\/ﬁm) co + €% sin (ﬁx) ¢+ e? + g

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 108

‘ DSolve [{y1' [x]==2*y1[x]-3*y2[x]+5*Exp[x],y2' [x]==y1[x]+4*y2[x]-2*Exp[-x]},{y1[x],y2[x]},x,In

yl(z) — —%e’” (—20162’” cos (\/ﬁx) + v2(c; + 3¢5)e® sin (\/ix) + 5)

(c1 + ¢2)e3% sin (\/ﬁx)
V2

T

y2(z) — 5% + c2€*” cos <\/§x) +
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18.2 problem 2

Internal problem ID [12520]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
y1(z) = y2(z) — 2y1(z) + 2 cos (z) sin (z)
yo(z) = —3y1(z) + y2(z) — 8 cos (z‘)3 + 6 cos ()

v/ Solution by Maple
Time used: 0.891 (sec). Leaf size: 146

Ldsolve ([diff(y__1(x),x)=y__2(x)-2*y__1(x)+sin(2x*x) ,diff(y__2(x) ,x)=-3*y__1 (x)j*y__2 (x)-2*cos(

coe” 2 sin (%) c2v/3e73 cos (@’”) c1€72 cos <@>
() = 2 - 6 + 2

_z . V3z
c1v/3e7 % sin (T) _ 4cos(22) + 7sin(2z) 6sin (3z) 4 16 cos (3z)
6 13 13 73 73

_z . \/gl' _z \/gx
yg(x)=c2e 2 sin T + ci1e 2 cos T

9sin (2z) + 6 cos (2z) + 14cos (3z)  60sin (3z)
13 13 73 73

+
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v/ Solution by Mathematica
Time used: 4.455 (sec). Leaf size: 223

LDSolve [{y1' [x]==y2[x]-2*y1[x]1+Sin[2*x] ,y2' [x]==-3*y1[x]+y2[x]-2*Cos [3*x]}, {le[x] ,y2[x1},x,In

7 6 16
yl(z) — ﬁsm(2z) - sin(3z) — 13 — cos(2z) + ﬁcos(3z) ( >
2che~%/2 gin ( V32
—z/2 V3z — Bee/? g V3z 2
+ cie cos (—2 > V3 cie sin 5 + /3
60

9 6
2 — 2 — 2
y2(z) — 13 sin(2zx) — w — sin(3z) + 13 cos(2z) —|— =3

+ coe ™2 cos (@) — 2\/_016_”’/2 sin (\/25 ) + \/_026_“/2 sin <\/_x>

cos(3z)
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18.3 problem 3

Internal problem ID [12521]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 123

Ldsolve([diff(y__ux),x)=2*y__2(x),diff(y__2(x),x)=3*y__1(x),diff(y__3(x),x)=2ﬂ*y__3(x)-y__1(X

yi(x) = —CQe‘/éz\/é + c3e V026 + 2026‘/ém + 2c5eV0®

yo(z) = C2e‘/éz\/6 - c3e_‘/6“’\/6 — 3026\/(;95 — 3c3e_‘/éz

ys(z) = 1% + V0% 4 cze V07
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v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 232

LDSolve [{y1' [x]==2xy2[x],y2' [x]==3*y1[x],y3"' [x]==2%y3[x]-y1[x]},{y1[x],y2[x] ,yJﬁ [x]1},x,Include

y1(z) — ée—ﬁ‘” (3e1 (25 4 1) + Ve (V5 — 1))

0+ S () 1)

v3(z) — 1—126—V5w (2 <02 (— (3+V6) e + 6c(20)" _ 34 /6 ) + 663e<2+‘/€>w>
—3c1<(2+f> 2wor _ 4o(2+V8) o _ f))
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18.4 problem 4
Internal problem ID [12522]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

Ty (1) — 290 (z) + 4o
1(z) €® 4 3e %yy(z) — 4cos (z)® + 3cos ()

N~

o~
—~

8

~

Il

NS V]

X Solution by Maple

Ldsolve([diff(y__l(x),x)=2*x*y__1(x)-x“2*y__2(x)+4*x,diff(y__2(x),x)=exp(x)*yi;1(x)+3*exp(-x)

No solution found

X Solution by Mathematica

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

LDSolve [{y1' [x]==2*x*y1[x]-x"2*y2[x]+4*x,y2"' [x]==Exp [x]*y1 [x]+3*Exp [-x] *y2 [x] —Fos [3*x]},{y1[x

Not solved
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18.5 problem 5 a

Internal problem ID [12523]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 5 a.

ODE order: 1.

ODE degree: 1.

Solve

/

¥1(z) = 241 (x) — 3y2(2)
v5(7) = y1(z) — 202(x)

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

Ldsolve ([diff(y__1(x),x)=2*y__1(x)-3*y__2(x),diff(y__2(x),x)=y__1(x)-2*y__2 (x)}] s ly__1(x), y__

T

(' (.’II) = 3cle“” + coe”
Yo(z) = 16" + cpe™”

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 81

LDSolve [{y1' [x]==-2%y1[x]-3xy2[x],y2' [x]==y1[x]-2%y2[x]1},{y1[x],y2[x]},x, IncluﬁieSingularSolut

yl(z) — e (cl cos (\/§x> — v/3cy sin (\/gz))
y2(z) — %6_2” <302 cos <\/§x> + /3¢y sin <\/§x>)
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18.6 problem 5 c

Internal problem ID [12524]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 5 c.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = 2y1(x) — 3y2(z) + 4z — 2
Yo (x) = y1(x) — 2y2(z) + 3z

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve([diff(y__l(x),x)=2*y__1(x)—S*y__2(x)+4*x—2,diff(y__2(x),x)=y__1(x)—2*¥;_2(x)+3*x],[y_

y1(z) = 36" + e +

Yo(z) = o6 + 1™ — 1+ 2z

v/ Solution by Mathematica
Time used: 3.724 (sec). Leaf size: 101

LDSolve [{y1' [x]==-2%y1[x]-3xy2[x] +4*x-2,y2"' [x]==y1 [x] -2*y2 [x]+3*x},{y1[x],y2 [x}] },x,IncludeSin

yl(z) = -2 + cre”*" cos (\/§z> — \/5026_2” sin (\/§x> + 4%

e~ 2% sin (\/§a:) 33
/3 49
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18.7 problem 6 a

Internal problem ID [12525]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 6 a.

ODE order: 1.

ODE degree: 1.

Solve
=502 0t
=) )

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

[dsolve( [diff (y__1(x),x)=5/x*y__1(x)+4/x*xy__2(x),diff(y__2(x),x)=-6/x*y__1(x) -;‘B/X*y__2 (x)1, [y

() 3c12% + 2¢
)= ———"=
n 3z
iz +c¢
ya(z) = “s T2
x

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 34

LDSolve [{y1' [x]==5/x*y1l[x]+4/x*y2[x] ,y2"' [x]==-6/x*y1[x]-5/x*y2[x]},{y1[x],y2 [x}] },x,IncludeSin
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18.8 problem 6 c

Internal problem ID [12526]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 6 c.

ODE order: 1.

ODE degree: 1.

Solve

oy ) )
_6yi(z) _ Sy2(z)

+ 5x

Yo(z) =

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

{dsolve([diff(y__l(x),x)=5/x*y__1(x)+4/x*y__2(x)-2*x,diff(y__2(x),x)=-6/x*y__¥}x)-5/x*y__2(x)

3c1z? — 623 + 2¢9
3z

yi(z) =

ar? — 23+

yo(z) = T

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 44

LDSolve [{y1' [x]1==5/x*y1[x]+4/x*y2[x]-2*x,y2"' [x]==-6/x*y1[x]-5/x*y2[x]+5*x}, {YlJ[X] »y2[x]1},x,In

yl(z) = 22* + cox + %

301
2 - — 2 _ _ =
y (IE) T Co B
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18.9 problem 7
Internal problem ID [12527]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

2y1(2) + y2() — 2y3()
Y2(7) = 3y2(7) — 2y3()
3y1(2) + y2(z) — 3ys(z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 65

Ldsolve( [diff (y__1(x),x)=2%y__1(x)+y__2(x)-2*y__3(x),diff (y__2(x),x)=3*y__2(x) J—2*y__3(x) ,diff

T

U1 (.’E) = clew + c2e2“’ + 0362
Y2(z) = c1€” + 2c06™ + 033

T

Y3(x) = c16” + coe*” + cze”
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v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 159

LDSolve [{y1' [x]==2*y1 [x]+y2[x] -2*y3[x],y2"' [x]==3*y2[x]-2*y3[x],y3' [x]==3*y1 [X]j"YQ [x]-3*y3[x]}

yl(z) = €7 ((e” — 1) (c2€® — cae” — c3) — c1(—3€™ + € + 1))
y2(z) = e (— (c1(2e” + 1) (€% — 1)) + 2c2€™™ — (c2 + c3)€™ + c3)
¥3(z) = €7 (—(c1(—3e* + €% 4+ 2)) + c2®® — (c2 + ¢3)e™ + 2c3)

299



18.10 problem 8

Internal problem ID [12528]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = 5y1 () — 5ya(x) — Sys()
Yo() = —y1(x) + 4ya(z) + 2y3(2)
y3(x) = 3y1(z) — Sya(x) — 3y3(x)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 69

Ldsolve([diff(y__l(x),x)=5*y__1(x)-5*y__2(x)—5*y__3(x),diff(y__2(x),X)=-1*y__1Fx)+4*y__2(x)+2

y1(z) = e (sin (x) ¢y + cos () c3)

1o(2) e?*(2sin () ¢ — sin () c3 + cos (z) ca + 2 cos (z) c3 + 5cy)
2(z) = —
)

y3(z) = e**(sin (x) ¢z + cos (x) c3 + ¢1)
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v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 109

LDSolve [{y1' [x]==5%y1[x]-5*y2[x]-5*y3[x],y2' [x]==-1*y1[x]+4*y2 [x]+2*y3[x] ,y3' [j(] ==3%y1 [x] -5*y

y1(z) — €**(c1 cos(x) + (3cy — 5(ca + ¢3)) sin(z))
y2(x) = €**(—cy(sin(zx) + cos(z) — 1) + c3(2sin(z) + cos(x) — 1) + cz(2sin(x) + cos(z)))
y3(z) = €*(cy cos(z) + (3c1 — 5(ca + ¢3)) sin(z) — ¢; + c3)
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18.11 problem 9

Internal problem ID [12529]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

Y1 () = 4y1 () + 6y2(x) + 6ys(z)
Yo(T) = y1(z) + 3y2(z) + 2y3(x)
Y3(z) = —y1(x) — 4y2(x) — 3ys(x)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 63

Ldsolve( [diff (y__1(x),x)=4xy__1(x)+6*y__2(x)+6*y__3(x),diff(y__2(x),x)=1*y__1 (}z)+3*y__2 (x) +24

6 —x
y1(z) = —3coe® — A
7
2cae~7
Us(z) = —cre® — cpel® — =5

7

T

y3(x) = c16” + coe™ + cze”
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v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 145

LDSolve [{y1' [x]==4*y1[x]+6*y2 [x]+6*y3[x],y2' [x]==1*y1[x]+3*y2[x]+2*y3[x],y3' [x}] ==-1x%y1 [x] -4x*y

1
yl(z) = ge_w((5cl + 6(ca + c3))e’ — 6(ca + ¢3))
1
y2(z) — 1—56_”(—5(01 — 3c2)e™ + (5c1 + 6(ca + ¢3))e™ — 6(ca + c3))
1 T 7 —x 1 4z
y3(z) — g(cl —3c2)e” + 5(02 +c3)e”? — 1—5(501 +6(c2 +c3))e
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18.12 problem 10

Internal problem ID [12530]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = y1(x) + 2y2(z) — 3ys(2)
Yo() = —3y1(x) + 4y2(x) — 2y3(2)
Y3(z) = 2y1(z) + ys(x)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 102

Ldsolve([diff(y__l(x),x)=1*y__1(x)+2*y__2(x)—3*y__3(x),diff(y__2(x),X)=-3*y__1Fx)+4*y__2(x)-2

(@) e (sin (3z) c2 — 3sin (3z) ¢3 + 3 cos (3z) ¢z + cos (3z) ¢3 + ¢1)
1 =
2

e?*(2sin (3z) ¢ + 6sin (3z) c3 — 6 cos (3x) ¢z + 2 cos (3x) c3 — Tey)
ya(z) = — 4

y3(z) = e**(sin (3z) ¢y + cos (3z) c3 + ¢1)
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v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 176

LDSolve [{y1' [x]==1xy1[x]+2*y2[x]-3*y3[x],y2' [x]==-3*y1[x]+4*y2[x]-2*y3[x],y3' [j(] ==2xy1 [x] +0*y

1

yl(z) — 562””((1101 —2(c2 + ¢3)) cos(3z) — 3(c1 — 2¢2 + 3c3) sin(3z) + 2(—c1 + ¢2 + ¢3))
1

y2(z) — 5623”((761 + 2¢9 — Tes) cos(3z) + (—9¢1 + 6¢y — 6¢3) sin(3z) + 7(—c1 + ¢2 + ¢3))

1
y3(z) — 562“((401 — 4co + 5cs) cos(3x) + (6¢1 — 3es) sin(3z) + 4(—c1 + c2 + ¢3))
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18.13 problem 11

Internal problem ID [12531]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = =291 () — ya(z) + y3(2)
Yo() = —11(2) — 292(2) — y3(z)
Y3(z) = y1(z) — y2(z) — 2y3(z)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

Ldsolve([diff(y__l(x),x)=-2*y__1(x)—l*y__2(x)+1*y__3(x),diff(y__2(x),x)=—1*y__ﬁ(x)—2*y__2(x)—

y1(z) = —2c3e73% + ¢y + €3¢y

yo(z) = —co — c3e™ 3 4+ e3¢,

y3(z) = cp + cze™>
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v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 130

LDSolve [{y1' [x]==-2%y1[x]-1*xy2[x]+1*y3[x],y2' [x]==-1*y1[x]-2*y2[x]-1*y3[x],y3 'J[x] ==1x%y1[x]-14

yl(z) — %e“gz (c1(€% +2) — (ca —c3) (¥ — 1))
y2(x) — %e‘“(—(cl (€% —1)) + 2 (e +2) — c3(e** — 1))
y3(z) — %6_3“ (c1(e* —1) —cp(€¥ — 1) 4 ¢c5(e* +2))
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18.14 problem 12

Internal problem ID [12532]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

Y1(z) + y2(2) + 2y3(z)
(w)=y () + y2(z) + 2y3(2)
2y, (z) + 2y2(z) + 4ys(z)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

Ldsolve( [diff(y__1(x),x)=1*xy__1(x)+1*xy__2(x)+2xy__3(x),diff(y__2(x),x)=1xy__1 (%{) +1xy__2(x)+24

@)=,

n =9 9 1
cy  cgeb”

yQ(x) = 5 + 9 + C1

y3(z) = ¢y + cze™
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v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 114

LDSolve [{y1' [x]==1xy1[x]+1xy2[x]+2*y3[x],y2' [x]==1*y1 [x]+1*y2[x]+2*y3[x],y3" [x}] ==2xy1 [x] +2*y2

yl(z) — é(cl (€% +5) + (c2 + 2c3) (% — 1))

y2(z) = é(cl (€% —1) 4+ c2(e* 4+ 5) 4 2c3(e* — 1))

y3(z) — %(01 (e —1) + (€% — 1) + ¢5(2e™ + 1))
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18.15 problem 13

Internal problem ID [12533]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve
y1(2) = 2y1(x) + ya2(2)
Yo(z) = —11(2) + 292()
Y3(z) = 3ys(z) — 4ya(x)
Yy (z) = dys(x) + 3ya(z)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 80

‘dsolve([diff(y__l(x),x)=2*y__1(x)+1*y__2(x)+0*y__3(x)+0*y__4(x),diff(y__2(x),*)=-1*y__1(x)+2

y1(z) = e*(sin (x) ¢ — cos () ¢1)

y2(z) = € (sin (x) ¢; + cos () cz)

y3(z) = €**(cos (4x) c3 — sin (4x) ¢4)

ys(z) = €% (c4 cos (4z) + cssin (4z))
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 92

LDSolve [{y1' [x]==2*y1 [x] +1%y2 [x]+0*y3 [x] +0*y4 [x] ,y2' [x]==-1%y1 [x]+2*y2[x] +O*y3J[x] +0*y4 [x],y3"

y1(z) — €**(c; cos(z) + ¢y sin(z))
y2(x) — €**(cy cos(z) — ¢y sin(z))
y3(x) — €**(c3 cos(4x) — cysin(4x))
y4(z) — €3®(c4 cos(4zx) + c3sin(4x))
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18.16 problem 14

Internal problem ID [12534]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve
Y1(2) = y2()
Yo(z) = —3y1(z) + 2y3(z)
Y3(z) = ya(z)
ys(z) = 2y1(x) — 5y3(z)
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v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 548

Ldsolve ([diff(y__1(x),x)=0*y__1(x)+1*y__2(x)+0*y__3(x)+0*y__4(x),diff(y__2(x) ,%c) =-3x*y__1(x)+C

501(4+\/3)%cos< 4+\/5:v) 502(4—\/5)%(308 (\/4—\/51')
w(z)=- 22 N 22

5cs3(4 +1/5)? sin 4+\/3:c> 5cs(4 — +/5)? sin (Mx)
22 B 22

2901\/44—\/5003( 4—|—\/5x> 2902\/4—\/5008(\/4—\/5x)

22 + 22

2903\/44—\/53111( 4+\/5x> 29¢,1/4 — /5 sin <\/4—\/§z>

+ 22 + 22

/N

+

C3 COS (\/4+\/5x> V5 C4 COS (\/4— \/3x> V5

ya(z) = — 9 + 2
N V/5 sin (\/44—\/513) 1 ~ Co Sin (\/4—«/3:):) \/3+ C3 COS (\/4+\/3:v>
2 2 2
N C4 COS (\/4—\/530) ~ ¢y sin <\/4+\/5:c) ~ Co sin <\/4—\/5z)
2 2 2

8c1\/4+\/500$< 4+\/5x> 8coyV/4 — \/gcos<\/4—\/5x>

ya() = 11 + 11
+803\/4+ V/5 sin (\/4+\/5x> 804 V5 sin (\/4—\/5x>
11
4+\/_ cos (\/4+\/5x> cos <\/4—\/5x>
- 11
4+\/_ sm( 4—|—\/5a:> sm( 4—\/5:c>
- 11

ya(z) = —c; sin ( ++5 x) — cysin (\/4—7\/5 z‘>
~+ c3 cos ( + g) + ¢4 cos (\/4—7\/593)
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v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 730

LDSolve [{y1' [x]==0%y1[x]+1*y2[x]+0*y3 [x]+0*y4[x],y2' [x]==-3*y1 [x]+0*y2 [x] +2*y3J[x] +0*y4 [x],y3"

1 #lx
yl(z) — 503R00tSum #1* 4+ 8412 + 11&, ¢ 4&}

#1° +

1
+ L—lclRootSum

1
+ §C4RootSum

1
+ ZCQROOtSUm

1
y2(z) — §C4RootSum #1* 4+ 8412 + 11&,

1

+ 503RootSum
1

+ ZczRootSum

1
— chRootSum

1
y3(z) — iclRootSum #1* + 8417 + 11&,

1

+ Z@RootSum
1

+ iczRootSum

1
+ Zc4RootSum

1
y4(z) — 502RootSum #1* + 8412 + 11&,

1
+ éclRootSum

1
+ Zc4RootSum

1
— 103R00tSum

#1* + 8#1% + 11&,

#1* 4+ 8#1% + 11&,

#1* + 8#1% + 11&,

#1* + 8#1% + 11&,

#1* 4 8#1% + 11&,

H1* + 8#1% + 11&,

#1* 4+ 8417 4 11&,

H1* + 841% + 11&,

#1* 4+ 8417 4 11&,

#1* 4 8#1% + 11&,

#1* + 8#1% + 11&,

#1* 4+ 8#1% + 11&,

314

#12 +

#1% +

H1%e#le | fe#le
#1% 4+ 4 ]
:#u &}
#1° + 4441
H1%e#le | fe#le
#1° + 441 }
e#le

g

4

#16#1x &:|

#1% 4+ 4

#H12e#1® 4 56#1“"&
#1%2 +4 ]

341%e#17 4 11e#1®
#1° + 4#1 }

e#le

g

H#12e#1r 4 3e#lz &]
#12 + 4
:#m &]
#1° 4 441
#126#1x 4 3e#lz
#13 + 441 }

e#lw

#12 +4&]

H]etle &}

#1% + 4

H#1%e#1r 36#1“’&
#1% 4+ 4 ]

541%e#1e 4 11e#12
#1° 4+ 4#1 }




18.17 problem 15

Internal problem ID [12535]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve
1(z) = 3y1(z) + 2y2(2)
Yo(z) = =291 () + 3ya(2)
y3(z) = ys3(z)
Yy () = 2ya(x)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 61

‘dsolve([diff(y__l(x),x)=3*y__1(x)+2*y__2(x)+0*y__3(x)+0*y__4(x),diff(y__2(x),#)=-2*y__1(x)+3

y1(z) = e**(sin (2z) ¢y — cos (27) ¢1)

ya(z) = € (sin (2z) ¢; + cos (27) cz)

ys(z) = cze”

ys(z) = cs8*
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v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 255

LDSolve [{y1' [x]==3*y1[x]+2*y2[x]+0*y3 [x]+0*y4[x],y2' [x]==-2%y1 [x]+3*y2 [x] +O*y3J[x] +0*y4 [x],y3"

y1(z) — €**(c; cos(2z) + ¢y sin(2x))
y2(z) — €**(cy cos(2x) — ¢ sin(2x))
y3(z) — csze

y4(z) — che*®

— €% (c; cos(2z) + ¢y sin(2x))

— €%*(cy cos(2z) — c; sin(2z))

y1(z) — €3*(c; cos(2z) + ¢y sin(2z))
y2(z) — €**(cy cos(2z) — c; sin(2z))
y3(z) = 0

y4(z) — cye*®

316



18.18 problem 16

Internal problem ID [12536]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 8. Linear Systems of First-Order Differential Equations. Exercises 8.3 page
379

Problem number: 16.

ODE order: 1.

ODE degree: 1.

Solve
1(z) = y2(z) + ya(z)
¥2(z) = %1(2) — y3(2)
Y3(z) = ya(2)
ya(z) = y3(2)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 71

‘dsolve([diff(y__l(x),x)=0*y__1(x)+1*y__2(x)+0*y__3(x)+1*y__4(x),diff(y__2(x),#)=1*y__1(x)+0*

y1(x) = 16" — coe™® + c36” — cye™”

yz(.’l)) = cle"’” + Cze_m

T

ys3(x) = c3e” — cue”

T

y4(.’L‘) = C3€ac + 046_
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v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 148

LDSolve [{y1' [x]1==0%y1[x]+1*y2[x]+0*y3 [x]+1*y4 [x],y2"' [x]==1*y1[x]+0*y2[x]-1*y3 [}l] +0xy4[x],y3" [

yl(z) = %e‘” (c1(e** +1) + (2 +ca) (¥ — 1))

y2(z) — %e‘”” (c1(e* — 1) + 2™ — c3€* + ¢ + ¢3)

y3(z) — %e"“’ (c3(e* +1) + ca(e* — 1))
1

ya(z) — 56_” (c3(e® —1) + ca(e® +1))
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19 Chapter 10. Applications of Systems of

19.1
19.2
19.3
194
19.5
19.6
19.7
19.8

Equations. Exercises 10.2 page 432

problem 1
problem 2
problem 3
problem 4
problem 5
problem 6
problem 7
problem 8
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19.1 problem 1

Internal problem ID [12537]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

—2x(t) + 3y(t)
—z(t) + 2y(t)

' (t)
y'(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e B

Ldsolve( [diff (x(t),t)=—-2*x(t)+3*y(t) ,diff (y(t),t)=—x(t)+2xy(t)], [x(t), y(t)], ﬂsingsol=a11)

fL‘(t) = clet + 302€_t
y(t) = cre’ + coe”t

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 72

-

DSolve [{x' [t]==-2*x[t]+3*y[t],y' [t]==—x[t]+2xy[t]},{x[t],y[t]},t, IncludeSinguil.arSolut ions ->

N

z(t) — %e‘t (3ca(€* — 1) — cr (e* = 3))

y(t) — —%e‘t (01 (e2t - 1) + cz(l - 3e2t))
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19.2 problem 2

Internal problem ID [12538]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —z(t) + 2y(t)
Y () = —2x(t) + 3y(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e B

Ldsolve( [diff(x(t),t)=—x(t)+2*xy(t),diff(y(t),t)=—2*xx(t)+3*xy(t)], [x(t), y(t)]1, ﬂsingsol=a11)

e’ (2cat + 2¢1 — ¢2)
(t) = S22

y(t) = e'(cat + 1)

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

LDSolve [{x' [t]==-x[t]1+2*y [t],y' [t]==-2*%x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingujLarSolut ions ->

z(t) = e'(—2c1t + 2cot + 1)
y(t) = e (—2cit + 2¢ot + c3)
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19.3 problem 3

Internal problem ID [12539)

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —z(t) — 2y(?)
y'(t) = 22(t) — 3y(t)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 78

s

Ldsolve( [diff(x(t),t)=—x(t)-2*y(t),diff(y(t),t)=2*x(t)-3*y(t)], [x(t), y(t)], s}ingsol=all)

_e_zt(\/§ sin (\/gt) Co — \/5 cos (\/§t) ¢ — sin (\/§t) Cc1 — CcoS (\/§t) c2)
2

z(t) =

y(t) = e (sin (\/§ t) ¢1 + cos (\/315) 02)

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 96

DSolve [{x' [t]==-x[t]-2*y[t],y' [t]1==2*x[t]-3*y[t]1},{x[t],y[t]},t, IncludeSingul#rSolutions ->

N

z(t) = %e‘” (301 cos (\/§t> +v3(c; — 2¢,) sin (ﬁt))

y(t) — %e_% (302 cos (\/gt) +v3(2¢; — ¢3) sin (ﬁt))
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19.4 problem 4

Internal problem ID [12540]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —z(t) — 2y(?)
y'(t) = 52(t) +y(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

s

Ldsolve( [diff (x(t),t)=—x(t)-2*%y(t),diff(y(t),t)=5*x(t)+1xy(t)], [x(t), y(t)], s}ingsol=all)

2(t) = 3cicos(3t)  3cpsin(3t)  cisin(3t)  cpcos (3t)
5 5 5 5

y(t) = ¢y sin (3t) + co cos (3t)

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 54

LDSolve [{x' [t]1==-x[t]1-2*y[t],y' [t]1==B*x[t]+1*xy[t]},{x[t],y[t]},t, IncludeSingulﬁarSolutions ->

z(t) — ¢1 cos(3t) — %(cl + 2¢7) sin(3t)

1
y(t) = cacos(3t) + §(5cl + ¢2) sin(3t)
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19.5 problem 5

Internal problem ID [12541]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

' (t)
y'(t)

—z(t) + 2y(t)
—2z(t) — y(t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

e B

Ldsolve( [diff(x(t),t)=—x(t)+2*xy(t),diff(y(t),t)=—2*xx(t)-1xy(t)], [x(t), y(t)]1, ﬂsingsol=a11)

z(t) = —e *(cos (2t) c; — sin (2t) c3)

y(t) = e *(cos (2t) ¢z + sin (2t) ¢;)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 51

-

DSolve [{x' [t]==-x[t]+2xy[t],y' [t]1==-2%x[t]-1xy[t]1},{x[t],y[t]},t, IncludeSinguil.arSolut ions ->

N

z(t) = e *(cy cos(2t) + ¢y 5in(2t))
y(t) — e *(cy cos(2t) — c¢; sin(2t))
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19.6 problem 6

Internal problem ID [12542]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =(t) — 2y(t)
y'(t) = 22(t) +y(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

s

Ldsolve([diff(x(t),t)=x(t)-2*y(t),diff(y(t),t)=2*x(t)+1*y(t)],[x(t), y(1, si\ gsol=all)

z(t) = €*(cos (2t) ¢; — sin (2t) c3)

y(t) = €*(cos (2t) ¢y + sin (2t) ¢1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 47

-

DSolve [{x' [t]==x[t]-2*xy[t],y' [t]==2*x[t]+1*y[t]1},{x[t],y[t]l},¢t, IncludeSingula\*'Solutions -> T

N

z(t) — €’(c1 cos(2t) — ¢y sin(2t))
y(t) — €*(cy cos(2t) + ¢y sin(2t))

325



19.7 problem 7

Internal problem ID [12543]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

e B

Ldsolve( [diff (x(t),t)=-5*x(t)-y(t)+2,diff (y(t),t)=3*x(t)-1xy(t)-3], [x(t), y(t)}] , singsol=all)

e ¥c; e ey 5

t) = - 2

2(t) = —3 3 T3
9 e %

y(t) = D) e e

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 93

[DSolve [{x' [t]==-5*xx[t]-y[t]1+2,y' [t]==3*x[t]-1xy[t]-3},{x[t],y[t]1},t, IncludeSi}xgularSolutions

1
z(t) — Ee—‘“ (30e* — (1 + 24c; + 24c5)e™ + 3 + T2¢; + 24c3)

1
y(t) — 1—66_4t(—1864t + (1 + 24c1 + 24c)e” — 1 — 24¢; — 8c)

326



19.8 problem 8

Internal problem ID [12544]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
Section: Chapter 10. Applications of Systems of Equations. Exercises 10.2 page 432
Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3z(t) — 2y(t) — 6
y'(t) = 4z(t) — y(t) + 2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 60

e B

Ldsolve( [diff (x(t),t)=3*x(t)-2*y(t)-6,diff (y(t),t)=4*x(t)-1xy(t)+2], [x(t), y(t}] , singsol=all

e’(sin (2t) ¢; — sin (2t) ¢y — cos (2t) ¢; — cos (2t) ¢a)

z(t) = -2 — 5

y(t) = —6 + e’(sin (2t) c; + cos (2t) c1)

v/ Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 64

LDSolve [{x' [t]==3*x[t]-2xy[t]-6,y' [t]==4xx[t]-1xy[t]+2},{x[t],y[t]1},t, IncludeSjingularSolution

z(t) — cre’ cos(2t) + (c; — co)e sin(2t) — 2
y(t) — o€’ cos(2t) + (2¢1 — co)e' sin(2t) — 6
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