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1.1 problem 15
Internal problem ID [12574]

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]]

2,1

Y +yr—y=0

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

e

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

~—

2
Tt ta
y(z) = —

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

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

y(z) — a + cox
x



1.2 problem 16
Internal problem ID [12575]

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 [_separablel

yr—y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 7

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

y(@) =az

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

-

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

-/

y(z) = az
y(z) =0



1.3 problem 17
Internal problem ID [12576]

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]]

22%y" + 3’z —y =0

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

e

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

~—

3
Ccor? +

y(z) =

T

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

e N
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 [12577]

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: 0.016 (sec). Leaf size: 15

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

y(x) = c16” + cpe*”

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 18

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

y(x) = €®(coe” + 1)



1.5 problem 19
Internal problem ID [12578]

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]]

nylI _ 2y — O

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

e

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

~—

3
Tt
y(z) = —

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

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

coz® + ¢
T

y(z) —



1.6 problem 20

Internal problem ID [12579]

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]

/
— =0

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

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

y(z) =V —
y(z) = Ve —z

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

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

y(x) = —v—z+2¢;
y(x) = vV—z+2¢



1.7 problem 21
Internal problem ID [12580]

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)

ylz)=(n(z)+c1)x

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 12

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

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

10



1.8 problem 22
Internal problem ID [12581]

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]

y —2/ly =0

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

-

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

-/

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

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

#1

) 1
y(x) — InverseFunctlon[ 1 Wdl( [1]1& | [z + 1]

y(z) >0

11



1.9 problem 23

Internal problem ID [12582]

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 [_separablel

z*y +2yr =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

e

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

~—

C1

y(z) = 22

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 16

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

y(z) %
y(z) =0

12



1.10 problem 24
Internal problem ID [12583]

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/_y2=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

e

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

~—

y(x) = tan (¢; + x)

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(x) — tan(z + ¢1)
y(@) = —i
y(z) =1

13



1.11 problem 25
Internal problem ID [12584]

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]]

2m2y” +leL' —y=

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(z) = L4 CoT

N

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 18

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

y(x) — o + cox
x

VT

14



1.12 problem 26
Internal problem ID [12585]

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]

Yz = 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(z) =Si(z) + ¢

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

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

y(z) = Si(z) +

15



1.13 problem 27
Internal problem ID [12586]

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

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

y(x) = e 3"

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

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

y(x) = e 3

y(z) =0

16



1.14 problem 28

Internal problem ID [12587]

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) = (1™ +cz) e

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22

-

LDSolve [y'' [x]-3*y' [x]-10*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

-/

y(z) > e > (c2e™ + 1)

17



1.15 problem 29
Internal problem ID [12588]

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]]

yll+2y/+y=0

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

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

y(xz) = e (cox + 1)

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

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

N\

y(z) = e *(cor + ¢1)

18



1.16 problem 30
Internal problem ID [12589)

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]]

ylll _ 7y// + 12y/ — 0

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

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

y(z) = ¢ + 263 + cze®?

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

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

1 1
y(z) — gcle?’z + 10264“’ +c3

19



1.17 problem 31
Internal problem ID [12590]

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 [_separablel

2y —y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

Ldsolve(Q*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 [2xx*y' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]

y(z) = 1T
y(x) =0

20



1.18 problem 32
Internal problem ID [12591]

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]]

.TQy// _ y/x — 0

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

e

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

~—

y(z) = c12? + ¢y

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 17

-

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

| —

c122

y(x) — 5 + ¢

21



1.19 problem 33
Internal problem ID [12592]

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 +6y'z+4y=0

v Solution by Maple
Time used: 0.0 (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)

~—

clm3 + co
y(z) = i

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

‘ DSolve [x~2xy' ' [x]+6*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truej]

coz® + ¢
!

y(z) —

22



1.20 problem 34
Internal problem ID [12593]

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]]

z2y" —5y'z +9y =0

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

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

y(z) = z*(c1 + ez In (2))

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

‘ DSolve [x~2xy' ' [x]-b*x*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> Truej]

y(z) = 2*(3cylog(z) + 1)

23



1.21 problem 35
Internal problem ID [12594]

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? —dy =0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 15

Ldsolve(diff(y(x),x)A2—4*y(x)=O,y(x), singsol=all)

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

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

y(@) = 3(~2+ar)’

y(z) = }1(2:6 +e)?
y(z) =0

24



1.22 problem 36
Internal problem ID [12595]

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? —9yz =0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 69

Ldsolve (diff (y(x) ,x)"2-9*x*y(x)=0,y(x), singsol=all)

y(z) =0

y(z) =2° +2y/cizx + ¢4
y(z) =2° - 2y/cixz + ¢
y(z) =2° - 2y/cixr+c
y(z) =2° +2y/cizx + ¢

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

-

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

y(x) = (-2 + 1)

I N

y(z) = = (2% +¢1) 2
y(z) =0

25



1.23 problem 37
Internal problem ID [12596]

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]

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

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

4

y(z) = —Z + ¢
4
xXr
y(x) = —Z + C1

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

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

26
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27



2.1 problem 1
Internal problem ID [12597]

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 [_separablel

y —2yz =0

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

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

y(x) = e””201

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(x) = e®
y(z) = 0

28



2.2 problem 2
Internal problem ID [12598]

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‘]]

vy +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

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

y(x) = 2* +cre @ -1

29



2.3 problem 3
Internal problem ID [12599]

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]]

yll_yl_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€® + ¢3) 7

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

-

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

-/

y(z) = e > (2™ + 1)

30



2.4 problem 4
Internal problem ID [12600]

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 [_separablel

Yy —z/y=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)

| —

vy(w)—%—cl=0

v Solution by Mathematica
Time used: 0.2 (sec). Leaf size: 24

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

31



2.5 problem 5
Internal problem ID [12601]

Book: Ordinary Differential Equations by Charles E. Roberts, Jr. CRC Press. 2010
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: 0.016 (sec). Leaf size: 15
Ldsolve(diff(y(x),x$2)—y(x)=0,y(x), singsol=all) J

y(z) = c167% + co€”

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

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

N\ J

x

y(x) = c1€” + coe”
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2.6 problem 6
Internal problem ID [12602]

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]

Wi

y —3y: =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)

ol

y(x)? —cp—x=0

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 22

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

1 3
Y@) > (3 +a)
y(z) =0
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2.7 problem 7
Internal problem ID [12603]

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 [_separablel

zln(z)y — (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

yx)=ciln(z)z

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 16

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

y(z) = a1z log(z)
y(x) =0
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2.8 problem 8 a(i)
Internal problem ID [12604]

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]]

yll_yl_2y:0

With initial conditions

[y(0) = 2,4/(0) = —5]

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

Ldsolve([diff(y(x),x$2)—diff(y(x),x)—2*y(x)=0,y(0) = 2, D(y)(0) = -5],y(x), singsol=all)

y(r) = 3% —e**

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

s

LDSolve {y'' [x]-y' [x]-2*y[x]==0,{y[0]==2,y' [0]==-5}},y[x],x, IncludeSingularSol}.ltions -> Truel

y(z) —» —e7" (e —3)
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2.9 problem 8 a(ii)
Internal problem ID [12605]

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

Problem number: 8 afii).

ODE order: 2.

ODE degree: 1.

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

yll_yl_2y:0

With initial conditions

[y(1) =3,4/(1) = —1]

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

Ldsolve([diff(y(x),x$2)—diff(y(x),x)—2*y(x)=0,y(1) = 3, D(y) (1) = -1],y(x), singsol=all)

7 el—x 2 eZw—2
3 3

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

e

kDSolve [{y'' [x]-y' [x]-2*y[x]==0,{y[1]==3,y' [1]==-1}},y[x],x, IncludeSingularSol}ltions -> True]

el 2,
5 T3¢

y(z) =
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2.10 problem 8 b(i)
Internal problem ID [12606]

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]]

yll_yl_2y:0

With initial conditions

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 24

Ldsolve([diff(y(x),x$2)—diff(y(x),x)—2*y(x)=0,y(0) =1, y(2) = 0l,y(x), singsojl=all)

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

-

LDSolve [{y'' [x]-y' [x]-2*y[x]==0,{y[0]==1,y[2]==0}},y[x],x, IncludeSingularSolut}lons -> True]

e—x(eﬁ _ 6393)

y(@) > — 53
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2.11 problem 8 b(ii)
Internal problem ID [12607]

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]]

yll_yl_2y:0

With initial conditions

[¥(0) = 0,9/(2) = 1]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 25

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

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, IncludeSingularSoluJL.ions -> Truel

62—:1: (63z _ 1)

_)
y(x) T 268
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2.12 problem 9
Internal problem ID [12608]

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/// _ 3x2y” + 6y’x _ 6y =0

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

e B

Ldsolve(x"3*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) = z(c12® + c37 + ¢2)

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

-

LDSolve [x~3*y' ' ' [x]-3*x"2%y"' ' [x]+6*%x*y' [x]-6*y[x]==0,y[x] ,x,IncludeSingularSolj.ltions -> True]

y(x) = z(z(csz + c2) + 1)
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2.13 problem 10 (a)
Internal problem ID [12609]

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,}

2y — 4z +6y =0

With initial conditions

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

Ldsolve( [x~2*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(z) = —2° + 2

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

e

LDSolve [{x~2xy'' [x]-4*x*y' [x]+6*y[x]==0,{y[1]==0,y[2]==-4}},y[x],x, IncludeSingﬁ.llarSolutions -

y() = —((z - 1)2°)
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2.14 problem 10 (b)
Internal problem ID [12610)]

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,}

2y — 4z +6y =0

With initial conditions

[y(2) = 4,9/(1) = 0]

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

Ldsolve( [x~2*diff (y(x) ,x$2) -4*x*diff (y(x),x)+6*y(x)=0,y(2) = 4, D(y) (1) = 0] ,y}x) , singsol=al

y(x) = 22° — 3x?

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

e

LDSolve [{x~2xy' ' [x]-4*x*y' [x]+6*y[x]==0,{y' [1]==0,y[2]==4}},y[x],x, IncludeSingﬁ.llarSolutions -

y(z) = 2°(2z — 3)
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2.15 problem 10 (c)
Internal problem ID [12611]

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,}

2y — 4z +6y =0

With initial conditions

[y(1) =1,5(2) = —12]

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

Ldsolve( [x~2*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(x) = —22° + 3x?

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

e

LDSolve [{x~2xy' ' [x]-4*x*y' [x]+6*y[x]==0,{y[1]==1,y' [2]==-12}},y[x],x, IncludeSir gularSolutions

y(z) = (3 — 2x)z?
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2.16 problem 10 (d)
Internal problem ID [12612]

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,}

2y — 4z +6y =0

With initial conditions

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

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

y(z) = —z° + 32°

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

e

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

y() = —((z - 3)2°)
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2.17 problem 10 (e)
Internal problem ID [12613]

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,}

2y — 4z +6y =0

With initial conditions

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

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

Ldsolve([x‘Z*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(z) = 2%(1 + c1(z — 2))

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

e

LDSolve [{x~2xy' ' [x]-4*x*y' [x]+6*y[x]==0,{y[0]==0,y([2]==4}},y([x],x, IncludeSingujLarSolut ions ->

1
y(x) — §x2(m -z + 2¢)
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2.18 problem 10 (f)
Internal problem ID [12614]

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.

(4

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

2y — 4z +6y =0

With initial conditions

[y(0) =2,¢'(2) = —1]

X Solution by Maple

‘ dsolve ([x~2xdiff (y(x) ,x$2) -4*x*diff (y(x) ,x)+6*y(x)=0,y(0) = 2, D(y)(2) = -1] ,y(x) , Singsol=az

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [{x"2*y'' [x]-4*x*y' [x]+6*y[x]==0,{y[0]==2,y' [2]==-1}},y([x],x, IncludeSinéularSolutions

{
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3.1 problem 1 (A)
Internal problem ID [12615]

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-=z

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

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

1
y(z) = —§x2 +z+0c

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

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

2

z
y(x)—)—?—i-x—l-cl
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3.2 problem 1 (B)
Internal problem ID [12616]

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

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

1
y(z) = 5.’132 —r+4+c

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

‘ DSolvel[y' [x]==x-1,y[x],x,IncludeSingularSolutions -> Truel
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3.3 problem 2 (C)
Internal problem ID [12617]

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: 0.0 (sec). Leaf size: 12

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

y(x) =cre™ ™ +1

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

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

N\

y(xz) > 1+ ce™®
y(@) =1
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3.4 problem 2 (D)
Internal problem ID [12618]

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

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

y(x) = —14c1€°

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

-

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

-/

y(xz) > =1+ c1€”
y(z) = -1
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3.5 problem 3 (E)
Internal problem ID [12619]

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: 0.031 (sec). Leaf size: 24

e

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

~—

—26164w -2

y(x) = g

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¢et(@ter)
y(x) - 1+e4(x+cl)

y(z) — —2
y(z) =2
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3.6 problem 3 (F)
Internal problem ID [12620]

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: 0.047 (sec). Leaf size: 24

e

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

~—

_ 2cie" 42
- -1+ C1€4z

y(z)

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

-

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

-/

2(64:1: _ 6401)

y(a:) - e4z + 6401
y(z) = —2
y(z) — 2
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3.7 problem 4 (G)
Internal problem ID [12621]

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 [_separablel

Yy —yz=0

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

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

1:2
y(z) =crez

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

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

N\

2:2
y(x) = ez
y(@) =0
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3.8 problem 4 (H)
Internal problem ID [12622]

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 [_separablel

v +yr =0

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

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

y(z) =e ¢

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

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

N\

N

x

y(x) = cre” 7
y(z) =0
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3.9 problem 5 (I)

Internal problem ID [12623]

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

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 [_Riccati]

2

y+y'=uz

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

2010

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

x(BesselI (—%,
Bessell (3, %)

y(z) =

v Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 197

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

y(z) —
—iz? (2 BesselJ (—

47 2

) — iz? BesselJ <§ &> + BesselJ (

12
2z BesselJ (—i, %)

2z (BesselJ (1, %) + ¢; BesselJ (-1, ¢
iz? BesselJ (—%, ir? 1

2

y(z) —

%)

) +c (BesselJ <_Z’ 72> — BesselJ <% %))) — c; BesselJ ( e %)



3.10 problem 5 (J)
Internal problem ID [12624]

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 [_Riccati]

Y-y =-z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

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

@) — _x(BesselI (—% x2—2> — BesselK (% %))
=

Bessell (7, %) 1 + BesselK (

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]

y(z) —
x? (2 BesselJ (— ) +c (BesselJ (_Z> 7) BesselJ (% %))) + c¢; BesselJ < 22>
- 2z (BesselJ (1, 2) + ¢; BesselJ (-1, 2%))
o(@) o _zx2 BesselJ (‘Z’ %) — iz BesselJ (%, %) + BesselJ ( 5 %)

2x BesselJ (— 1 ﬁ)

47 2
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3.11 problem 6
Internal problem ID [12625]

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=z

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(z) = —x — 1+ c1€”

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 16

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

y(z) > —z+c1e® — 1

57



3.12 problem 7
Internal problem ID [12626]

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 [_separablel

Yy —yz=0

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

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

1:2
y(z) =crez

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

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

N\

2:2
y(x) = ez
y(@) =0
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3.13 problem 8
Internal problem ID [12627]

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 [_separablel

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

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

y(z) = vzl +
y(xz) =—vVa2+ ¢
v/ Solution by Mathematica

Time used: 0.127 (sec). Leaf size: 35

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

N\

y(x) = —vx2+2¢
y(z) = V2?2 + 201
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3.14 problem 9
Internal problem ID [12628]

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 [_separablel

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(a) = az

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

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

y(z) = az
y(z) =0
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3.15 problem 10
Internal problem ID [12629]

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/_y2=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

e

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

~—

y(x) = tan (¢; + x)

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

-

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

-/

y(x) — tan(z + ¢1)
y(@) = —i
y(z) =1
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3.16 problem 11
Internal problem ID [12630]

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

e

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

~—

3

y(z) = 1+ 3ce3®

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

e

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

~—

3
y(z) = 1+ e3te)
y(@) =0
y(z) =3
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3.17 problem 12
Internal problem ID [12631]

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 [_Abell

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 [12632]

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 —|yl=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 19

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

y(z) = ec—l
y(x) = c1€”

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

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

y(x) — InverseFunction { /1 . |K—1[1]|dK [1]&] [z + c1]

y(z) =0
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3.19 problem 14
Internal problem ID [12633]

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 [_separablel

y —e ¥t =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

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

y(x) =In (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(x) — log (e + 1)
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3.20 problem 15
Internal problem ID [12634]

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(y+z)=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

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

RootOf(c;e—x e—explntegral, (—_Z—1)) __

y(x)=e x

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 22

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

Expl 1Ei(1 1
Solve | EXPIntegra i( oeg(x +y(z)) + 1)

—
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3.21 problem 16
Internal problem ID [12635]

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
3y+z

/

Y

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 53

Ldsolve (diff (y(x) ,x)=(2*x-y(x))/(x+3*y(x)),y(x), singsol=all) J

—c1x — /7322 + 3

y(z) = 301
y(z) = —c1z + /T2 + 3

361

v/ Solution by Mathematica
Time used: 0.812 (sec). Leaf size: 114

e B

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

Y@) > & (~a — V73
y(z) = %(—x - m)
Y(@) = 3 (~VIVE o)

y(w) = 3 (VIVaE — <)
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3.22 problem 17
Internal problem ID [12636]

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
SOV T
X Solution by Maple
Ldsolve (diff (y(x),x)=1/sqrt(15-x"2-y(x)"2),y(x), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

e B

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

Not solved
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4.1 problem 1
Internal problem ID [12637]

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 oz
(-5+2)(z+3)

Y

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

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

00|

—x 3
(fwdxm) (z—5)

(z—5)8

y(@) = (z+3)8

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

e

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

z e~ K(K 3/8
(5— 2/ (7 KIS gpey) 3 o)

(x4 3)3/8

y(z) =
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4.2 problem 2
Internal problem ID [12638]

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]

/ ry
Y x2+y2_

v/ Solution by Maple
Time used: 0.032 (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

-

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

y(z) = - T x(e_% =
y(z) > T
y(z) =0

71



4.3 problem 3
Internal problem ID [12639)

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 [_separablel

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(z) =v2In(z) +
y(z) =—v/2In(z) +

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(@) = —v2y/log(z) + a1
y(@) = v2y/log(z) + 1

72



4.4 problem 4
Internal problem ID [12640]

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)=1n(y(x)-1),y(x), singsol=all)

y(x) — eROOtOf(x-i—eprntegrall (—2)4c1) +1

v/ Solution by Mathematica
Time used: 0.29 (sec). Leaf size: 21

LDSolve [y' [x]==Logly[x]-1],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 [12641]

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: 30

-

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

-/

z+1n(2) —In (1+2y(2) + 21y (2) +2) (-1 +y (2))) + 1 =0

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

-

N
LDSolve [y' [x]==Sqrt[ (y[x]+2)*(y[x]-1)],y[x],x,IncludeSingularSolutions -> Truel

y(z) = ;l(—e_””_cl —9e"t — 2)

y(z) = —2
y(z) — 1
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Ldsolve (diff (y(x) ,x)=y(x)/(y(x)-x),y(x), singsol=all)

4.6 problem 6

Internal problem ID [12642]

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‘,

v/ Solution by Maple

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

v/ Solution by Mathematica

ylx) =z — V22 —2¢

ylz) =z + Va2 — 2

Time used: 0.836 (sec). Leaf size: 80

N\

DSolve[y' [x]==y[x]/(y[x]-x),y[x],x,IncludeSingularSolutions -> Truel

y(z) =z — V22 — e
y(z) = z + V22— e2
y(z) =0
y(x)—)x—\/ﬁ
y(x)—)\/ﬁﬁ-x
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4.7 problem 7
Internal problem ID [12643]

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 [_separablel

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

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

(1222 + 8¢y)*

y(x) 5
y(z) =  (122° +8c1)° (1 +4v3)
M@:(Hm+ﬂqf@¢§—n

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

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

3
y(z) = — 1/ -5 V&2 + 21
3
y(z) = i’/j?/ z2 + 2¢;
y(z) = (=1)3¢ \/w2 + 2¢;
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4.8 problem 8
Internal problem ID [12644]

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 [_separablel

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)

~—

/_y(a:)— lnéx) =0

v Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 21

-

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

| —

y(z) — ; (log(z) + 1)
y(z) =0

7



4.9 problem 9
Internal problem ID [12645]

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 [_separablel

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

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

y(z) = — LambertW (_e%m)

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

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

y(z) — —W(—e§_°1>
y(z) =0
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4.10 problem 10
Internal problem ID [12646]

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)* =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 87

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

((—4:3501 + 32y(z)® cr + 2z) (y(z) )% + <x + 4(y(z) )% y(x)) (z*c1 — 8cry(z )? + 1)) x
(24 — 8y (2)°) (-2 (y (2)2)" + x2)2
=0

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] J

(3$4/3 + 401) 3/2
616

y(x) —

y(z) =0
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4.11 problem 11
Internal problem ID [12647]

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]

/ y_4
T

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 38

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

—In (—y(x);—4+x) +2 arctanh( W) —In(z) =1 =0

v/ Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 29

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

612

y(z) >z +avr+4+ ,

y(x) — 4
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4.12 problem 12
Internal problem ID [12648]

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)

w
8

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

‘ DSolvely' [x]==-y[x]/x+y[x]~(1/4),y[x],x,IncludeSingularSolutions -> Truel ‘

(3z + ;3%) 4/3

y(z) = T
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4.13 problem 13

Internal problem ID [12649]

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: 0.015 (sec). Leaf size: 14

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

5 11 e—4+4:1:

y($)=1+ 4

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

e

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

|
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4.14 problem 14

Internal problem ID [12650]

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: 0.016 (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

e

A\

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

2
y(:c) N _6—3(z+2)_|_

3
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4.15 problem 15
Internal problem ID [12651]

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]

vy —ay=2»
With initial conditions
[y(c) = d]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27
Ldsolve( [diff (y(x),x)=a*y(x)+b,y(c) = d],y(x), singsol=all) J

(ad + b) e~oc=2) — b
a

y(z) =

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

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

N J

e—ac(b(eax _ eac) + adeaz)
a

y(z) —
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4.16 problem 16
Internal problem ID [12652]

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 (7)

With initial conditions

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

e

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

~—

3

11
y(z) = % +cos(z) +€° — Y —cos (2) — &?

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

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 [12653]

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]

S 1
L
With initial conditions
[y(=5) = 0]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 31

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

g d 21)e%
— P
y(z) /_5 IR il

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

LDSolve [{y' [x]==x*y[x]+1/(1+x~2) ,{y[-5]==0}},y[x] ,x,IncludeSingularSolutions —f True]

z o~z KN?

s K[1]2+1

]

y(x) > e? dK|[1]
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4.18 problem 18
Internal problem ID [12654]

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: 0.047 (sec). Leaf size: 17

Ldsolve([diff(y(x),x)=y(x)/x+cos(x),y(—l) = 0],y(x), singsol=all) J

y(z) = (Ci(z) — Ci(1) —im)

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 14

LDSolve [{y' [x]==y[x]/x+Cos[x],{y[-1]==0}},y[x],x,IncludeSingularSolutions -> T#ue]

y(x) — z(Coslntegral(z) — Coslntegral(—1))
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4.19 problem 19
Internal problem ID [12655]

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
— 2 —tan(z
Y T an (z)

With initial conditions

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

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

y(z) = < / ’ ta“_(—z—l"‘l)d_z1> z

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

LDSolve {y' [x]==y[x]/x+Tan[x],{y[Pil==0}},y[x],x,IncludeSingularSolutions -> chue]

y(z) = / tar}{ﬁ][” dKT1]
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4.20 problem 20
Internal problem ID [12656]

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]

r Y _
S —— Ve
With initial conditions
[y(3) = 4]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 41

e

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

~—

=

<4 5% +5 ( 5 VA (A1) d_z1>) (z +2)

(2+_21) 1

y(z) = R

=

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

-

LDSolve [{y' [x]==y[x]/(4-x"2)+S8qrt [x],{y[3]1==41}},y[x],x,IncludeSingularSolutio

N
njs -> True]

y(z)

_)

(£ + £) vz +2((10 — 10i)z*? AppellF1 (2,3,1 2 2 _2) _ (30 — 30i)y/z AppellF1 (1,3,1,3,2 —
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4.21 problem 21
Internal problem ID [12657]

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: 0.063 (sec). Leaf size: 44

e

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

~—

(z+2)t (—2 ( IS VA (212) d_z1> +(1+9)V2 3i>

(2+_21) 4
2(x—2)

y(z) = —

N

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

-

LDSolve [{y' [x]==y[x]/(4-x"2)+8qrt [x],{y[1]1==-3}},y[x],x,IncludeSingularSoluti

y(z)

.
ojﬁs -> True]

1
’ 40

I

. vz +2(42%% AppellF1 (3,3, 15 2 _2) _ 12, /z AppellF1 (3,2,2,8 2 —2) — 4 AppellF1 (
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4.22 problem 22
Internal problem ID [12658]

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]

Yy —ycot (z) = csc (z)

With initial conditions

v/ Solution by Maple
Time used: 0.015 (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

e hY

DSolve [{y' [x]==Cot [x]*y[x]+Csc[x],{y[Pi/2]==1}},y[x],x, IncludeSingularSolutio#s -> True]

N J

y(x) — sin(z) — cos(z)
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4.23 problem 23
Internal problem ID [12659]

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 +zv/1-942=0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

‘ dsolve([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

‘ DSolve [{y' [x]==-x*Sqrt[1-y[x]~2],{y[0]==1}},y[x],x,IncludeSingularSolutions —# True]

y(z) > 1
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4.24 problem 24
Internal problem ID [12660]

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]

VP tdy @
2 2
With initial conditions
[y(6) = -9

v Solution by Maple
Time used: 1.328 (sec). Leaf size: 17

-

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

~—

y(z) =9 -3z

1172

y(z) = 4

v/ Solution by Mathematica
Time used: 0.987 (sec). Leaf size: 10

-

LDSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[6]1==-9}},y[x],x, IncludeSingularSolu}_ions -> True]

y(x) > 9 -3z
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5.1 problem 1
Internal problem ID [12661]

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]

Yy =3z+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)

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) = 32* +x 1
y 2 2
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5.2 problem 2
Internal problem ID [12662]

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=a+
x
With initial conditions
[y(1) = 2]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13
Ldsolve([diff (y(x),x)=x+1/x,y(1) = 2],y(x), singsol=all) J

2

y(z) =%+ln(m)+g

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

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

y(z) = %(ﬁ + 2log(z) + 3)
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5.3 problem 3

Internal problem ID [12663]

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

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)

y(z) = —2cos(z) — 1

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

-

LDSolve [{y' [x]==2%S8in[x],{y[Pi]l==1}},y[x] ,x,IncludeSingularSolutions -> Truel

J

y(z) = —2cos(z) — 1
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5.4 problem 4
Internal problem ID [12664]

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: 0.015 (sec). Leaf size: 12

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

y(x) = sin (z) — cos (z) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 13

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

y(x) — sin(z) — z cos(x)
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5.5 problem 5
Internal problem ID [12665]

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

e

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

~—

y(r)=In(-1+z)+1

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 11

-

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

y(z) = log(x — 1) +1
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5.6 problem 6
Internal problem ID [12666]

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

e

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

~—

y(z)=In(-1+z)+1—4n

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

-

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

y(z) = log(x — 1) —im + 1
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5.7 problem 7
Internal problem ID [12667]

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]

With initial conditions

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 16

e

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

~—

1 )
y(xz) = —arctanh (x) + 1 4 arctanh <§> — %

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

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

y(z) = %(log(3 — 32) — log(z + 1) — i + 2)
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5.8 problem 8

Internal problem ID [12668]

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]

With initial conditions

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

e

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

~—

y(z) = —arctanh (z) + 1

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

-

N

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

y(z) — %(log(l —z)—log(z +1)+2)
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5.9 problem 9
Internal problem ID [12669]

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(x)

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

-

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

y(z) = —In (cos (x))

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 10

-

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

~—

y(z) — —log(cos(x))
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5.10 problem 10

Internal problem ID [12670]

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(x)

With initial conditions

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

-

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

y(z) = —In(cos (z)) + im

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

-

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

J

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

Internal problem ID [12671]

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]

Yy —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

s

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

|

y(z) - —e*
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6.2 problem 2
Internal problem ID [12672]

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

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

N\

y(z) > 1
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6.3 problem 3
Internal problem ID [12673]

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

. 2010

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

yle) =e " +1

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 12

r

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

|

y(z) > e +1
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6.4 problem 4
Internal problem ID [12674]

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 —ze T =0

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 19

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

y(x) =In(2) — In (1 + e””Q) + 2

v/ Solution by Mathematica
Time used: 2.198 (sec). Leaf size: 21

‘ DSolve [{y' [x]==x*Exp [y [x]-x"2],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]

y(x) — —log (% <e‘z2 + 1)>
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6.5 problem 5
Internal problem ID [12675]

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

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

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 7

. 2010

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

y(z) = —2z

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

e

LDSolve {y' [x]1==y[x]/x,{y[-11==2}},y[x] ,x,IncludeSingularSolutions -> True]

|

y(z) = —2z
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6.6 problem 6
Internal problem ID [12676]

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 [_separablel

With initial conditions

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) = V21244

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 -> True] J

y(z) = V222 +2
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6.7 problem 7
Internal problem ID [12677]

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]

v +2y—1y*=0

With initial conditions

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

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

2
e 1

y(z)

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

‘ DSolve [{y' [x]==-2*y[x]+y[x]~2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> T#ue]
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6.8 problem 8
Internal problem ID [12678]

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 [_separablel

y—yr=z
With initial conditions
[y(1) =2]
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 17
Ldsolve( [diff (y(x),x)=x*y(x)+x,y(1) = 2],y(x), singsol=all) J
y@) =—143e 2

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

-

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

y(z) = 3e2(@-1 _ 1
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6.9 problem 9
Internal problem ID [12679]

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+9y =0

With initial conditions

v/ Solution by Maple
Time used: 0.063 (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

-

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

N

y(z) — log(2) — log (z* +2)
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6.10 problem 10
Internal problem ID [12680]

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—z*y =0

With initial conditions

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

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

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

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

y(z) = e'"=

115



6.11 problem 11
Internal problem ID [12681]

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

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

y(z) =vea +zx
y(z)=—-va+z

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 31

e

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

~—

y(x) = =V +2¢
y(x) = VI +2¢
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6.12 problem 12
Internal problem ID [12682]

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

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

vie) = V2O
y(z) = _y

v/ Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 98

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

(2) = — V—z +e?
y —
V—x 4 e2a
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6.13 problem 13
Internal problem ID [12683]

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]

,_1—yw=

2 0

Y

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

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

N

_In(z)+c
B x

y(z)

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

e

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

~—

log(z) + c1
T

y(z) =
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6.14 problem 14
Internal problem ID [12684]

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

/_|_ y(2$+y)
z (z + 2y)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 71

s

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

~—

=gz’ + ez (B +4)

y(@) = 2c2x
(z) = —cir? — \Jaz (c3r3 + 4)
v = 2c2x
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v/ Solution by Mathematica
Time used: 1.084 (sec). Leaf size: 118

-

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

1 V3 + 4ea
1 _H\/m
N7
(x)_)_x3/2+\/ﬁ
y oz
Vi oz
y(x)%m—g
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6.15 problem 15
Internal problem ID [12685]

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

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

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

_ LambertW (—ze™*)

y(z) = -
v/ Solution by Mathematica
Time used: 3.256 (sec). Leaf size: 25
LDSolve [y' [x]==y[x]~2/(1-x*y[x]),y[x],x,IncludeSingularSolutions -> True] J
W(—e "z
y() =0
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7 Chapter 2. The Initial Value Problem. Exercises
2.3.3, page 71

7.1 problem 1
7.2 problem 2
7.3 problem 3
7.4 problem 4
7.5 problem 5
7.6 problem 6
7.7 problem 7
7.8 problem 12
7.9 problem 13
7.10 problem 14
7.11 problem 15
7.12 problem 16
7.13 problem 17
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7.1 problem 1
Internal problem ID [12686]

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: 0.016 (sec). Leaf size: 12

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

(x)__1+5e4x
V=74 T g

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

e

kDSolve [{y' [x]==4*y[x]+1,{y[0]==1}},y[x],x,IncludeSingularSolutions -> Truel J

y(x) — 4_11(56436 —-1)
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7.2 problem 2
Internal problem ID [12687]

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 —yr=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) = (f\/_ erf <x\2/_> 1) %

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

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

y(a,-)—m%(\/_ erf(%) >
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7.3 problem 3

Internal problem ID [12688]

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 [_separablel

y—-2=0
T
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)

y(z) = —2z

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

e

LDSolve {y' [x]1==y[x]/x,{y[-11==2}},y[x] ,x,IncludeSingularSolutions -> True]

|

y(z) = —2z
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7.4 problem 4
Internal problem ID [12689)

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: 0.016 (sec). Leaf size: 24

e

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

~—

y(z) = <%2+x+ln(—1+x)—1—i7r) (-1 +2)

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

LDSolve Hy' [x]==y[x]/(x-1)+x~2,{y[0]==1}},y[x],x,IncludeSingularSolutions -> Tj(:ue]

y(x) — %(x —1) (2 + 2z + 2log(z — 1) — 2im — 2)
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7.5 problem 5
Internal problem ID [12690]

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]

y - % = sin (2°)

With initial conditions

[y(=1) = 1]

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

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

R () —22 +Si(1) e

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

DSolve [{y' [x]==y[x]/x+8in[x"2],{y[-1]==-1}},y[x],x,IncludeSingularSolutions —# True]

N

y(z) = %x (Si(z®) — Si(1) +2)
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7.6 problem 6
Internal problem ID [12691]

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 €T
— = =¢
x
With initial conditions
1
1)=-
{y( ) 2}
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 29
‘ dsolve([diff (y(x),x)=2xy(x)/x+exp(x),y(1) = 1/2],y(x), singsol=all) ‘

2re+x—2e%)x
0, )

y(x) = — explntegral, (—z) z* + explntegral, (—1) z 5

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

LDSolve [{y' [x]==2*y[x]/x+Exp[x],{y[1]1==1/2}},y[x],x,IncludeSingularSolutions -# True]

1
y(x) — 53}(293 ExplntegralEi(z) — 2 ExpIntegralEi(1)x + 2ex + z — 2€”)
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7.7 problem 7
Internal problem ID [12692]

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: 0.016 (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) = (—g + ac) sin (z)

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

s

LDSolve [{y' [x]==Cot [x]*y[x]+Sin[x],{y[Pi/2]==0}},y[x],x, IncludeSingularSolutio%;s -> Truel

y(x) — —%(’/T — 2z) sin(zx)

129



7.8 problem 12
Internal problem ID [12693]

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 [_separablel

—yy =z

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

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

y() = vl +a
y(x) = —vVat+
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(z) = —vx?+ 201
y(x) = V2 + 20
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7.9 problem 13
Internal problem ID [12694]

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 [_separablel

y—yz=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 7

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

y(@) =az

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 [12695]

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]

2

yr—y=—x

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

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

y(z) = z(c1 — x)

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

e

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

~—

y(x) = z(—z+c1)
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7.11 problem 15
Internal problem ID [12696]

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 [_separablel

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) = =
l+e 1¢

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

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

22

e 4
y() = —m——
es + e
y(z) =0

y(zx) = 1
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7.12 problem 16
Internal problem ID [12697]

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*) —3yy* =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 66

-

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

-/
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v/ Solution by Mathematica
Time used: 2.121 (sec). Leaf size: 111

-

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

y(x) — 1 +e 2 +3c1

y(z) » —vV-1\/1+e 213
y(z) = (-1)*3 1+ % 3
y(z) — 1

y(z) = —v-1

y(z) = (=1)*?
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7.13 problem 17
Internal problem ID [12698]

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 [_separablel

(2z—-1)y+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
€Tr) =

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) = (1,_|1_—1)3

y(x) =0
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8.1 problem 1
Internal problem ID [12699]

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: 0.016 (sec). Leaf size: 14

e

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

~—

y(z)=In(-1+z)+1—4n

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

-

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

y(z) = log(x — 1) —im + 1
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8.2 problem 2
Internal problem ID [12700]

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=z

With initial conditions

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

-

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

~—

ylz) = -z —1+4¢€"

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

y(z) > —z+e°—1
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8.3 problem 3 (a)
Internal problem ID [12701]

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

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

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 7

. 2010

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

y(z) = —z

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

e

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

|

y(x) = —x
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8.4 problem 3 (b)

Internal problem ID [12702]

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 [_separablel

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

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

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

y(z) ==

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

e

LDSolve {y' [x]==y[x]/x,{y[-11==-1}},y[x],x,IncludeSingularSolutions -> Truel

|

yx) =z
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8.5 problem 4 (a)
Internal problem ID [12703]

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: 1.969 (sec). Leaf size: 141

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

(12iv2 BllipticE (¥, %) — v3v2 — 8i BllipticF (¥}, v2) +2v3) (1 +2)

xr) =
y(@) 6v—z2+1
2T+ /2 = 22 +/—z EllipticF (m g) +6v1+ 22— 22+/—2 EllipticE (m \fg) -
+
vz (3z —3)

v/ Solution by Mathematica
Time used: 1.562 (sec). Leaf size: 215

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

y(x)
R 4+/1 — z2z? Hypergeometric2F1 (%, %, g, xz) — 44/1 — 22z Hypergeometric2F'1 (7117 %, g, x2) — V2 Hype
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8.6 problem 4 (b)
Internal problem ID [12704]

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]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 98

Ldsolve (@iff(y(x),x)=y(x)/(1-x"2)+sqrt(x),y(x), singsol=all) J
N (1 + .’E) C1
y(z) = — T
—9V/1 ¥ 7+/2 =2z /=7 EllipticF (\/1 ¥z, Vg) + 61+ 22 = 22 +/=7 EllipticE <\/1 ¥z, @) -
_|_
vz (3z —3)

v/ Solution by Mathematica
Time used: 1.157 (sec). Leaf size: 100

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

y(z)
2z (—\/ 1—z2z Hypergeometric2F1 (% , % , % ,@2)++v/1—22 Hypergeometric2F1 (% , % , % ,z2) +m2—1>
R
3V1—=x
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8.7 problem 4 (c)
Internal problem ID [12705]

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]

With initial conditions

v/ Solution by Maple
Time used: 0.922 (sec). Leaf size: 136

Ldsolve([diff(y(x),x)=y(x)/(1—x‘2)+sqrt(x),y(2) = 1],y(x), singsol=all) J
V3 EllipticF (v/3,%2 ) —3+/3 EllipticE (/3,2 )+3)v2
i(1+ ) (_1+2( 3 Ellipt F( 3 2) 333E pt E( 2)+) )\/5
T) = —
y(z) W)
—9/T+ 22 — 2z /=7 EllipticF <\/1 ¥z, @) +6y/1+ 22— 22 +/—z EllipticE <\/1 ¥z, @) -
+

vz (3z - 3)

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

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

y(z)

N 2v/1 — z2z* Hypergeometric2F1 (1,3, 1 2?) — 2/1 — 22z Hypergeometric2F1 (3, 1, 3, 2%) — 4v2 Hy
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8.8 problem 5 (a)
Internal problem ID [12706]

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]

y/ _ yQ — 0
With initial conditions
[y(-1) =1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9
Ldsolve([diff (y(x),x)=y(x)"2,y(-1) = 1],y(x), singsol=all) J
1
y(z) = Tz

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 10

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

y(z) = —i
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8.9 problem 5 (b)
Internal problem ID [12707]

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]

y/_y2=0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

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

‘ DSolve [{y' [x]==y[x]~2,{y[-1]1==0}},y[x],x,IncludeSingularSolutions -> True]

y(z) =0
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8.10 problem 5 (c)
Internal problem ID [12708]

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]

y/_y2=0

With initial conditions

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

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

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

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

yl@) = 35—
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8.11 problem 6 (a)
Internal problem ID [12709]

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?):o

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 11

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

_ 1

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 14

-

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

N

1
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8.12 problem 6 (b)
Internal problem ID [12710]

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?):o

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

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

‘ DSolve [{y' [x]==y[x]"3,{y[-1]1==0}},y[x],x,IncludeSingularSolutions -> True]

y(z) =0
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8.13 problem 6 (c)
Internal problem ID [12711]

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?):o

With initial conditions

[y(=1) = 1]

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

Ldsolve( [diff (y(x),x)=y(x)"3,y(-1) = -1],y(x), singsol=all) J
(z) = L
A o

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

e hY

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

N J

1
y(.’L‘) %_m
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8.14 problem 7 (a)
Internal problem ID [12712]

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 [_separablel

2
yl+3i:0

With initial conditions

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

‘ dsolve([diff (y(x),x)=-3*x"2/(2*y(x)),y(-1) = 1],y(x), singsol=all)

v Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 14

LDSolve [{y' [x]==-3*x"2/(2*y[x]) ,{y[-11==1}},y[x] ,x,IncludeSingularSolutions —>J True]

y(x) — V—23
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8.15 problem 7 (b)
Internal problem ID [12713]

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 [_separablel

With initial conditions

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

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

v —4x3 -3

y(z) = 5

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 20

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

1
y(x) — 5\/—4933 -3
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8.16 problem 7 (c)
Internal problem ID [12714]

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 [_separablel

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 27

‘ dsolve([diff (y(x),x)=-3*x"2/(2*y(x)),y(-1) = 0],y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 33

e

kDSolve [{y' [x]==-3*x"2/(2*y[x]) ,{y[-1]==0}},y[x] ,x,IncludeSingularSolutions ->\J True]

y(z) > —vV—-23 -1
y(z) = V-3 -1
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8.17 problem 7 (d)
Internal problem ID [12715]

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 [_separablel

32
/ _
Yy + % 0
With initial conditions
[y(—1) = —1]

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

‘ dsolve([diff (y(x),x)=-3*x"2/(2*y(x)),y(-1) = -1],y(x), singsol=all)

v Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 16

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

y(z) & —V—23
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8.18 problem 8 (a)
Internal problem ID [12716]

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: 0.078 (sec). Leaf size: 29

dsolve([diff (y(x),x)=sqrt(y(x))/x,y(-1) = 1],y(x), singsol=all)

N J

_ _drln(z) i m In (z)?

y(z) = 5 1 +T+ln(z)+1
v/ Solution by Mathematica
Time used: 0.235 (sec). Leaf size: 43

LDSolve [{y' [x]==8Sqrt [y [x]]/x,{y[-1]==1}},y[x] ,x,IncludeSingularSolutions -> Trj.\e]

(z) = —(ilog(z) + 7 — 20)?

y(z) = —i(i log(z) + 7 + 23)?
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8.19 problem 8 (b)
Internal problem ID [12717]

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

With initial conditions

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

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

N J

y(z) =0

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 24

‘ DSolve[{y' [x]==8Sqrt[y[x]]/x,{y[-1]1==0}},y[x],x,IncludeSingularSolutions -> Tr#e]

y(x) =0 .
(@) >~ (r + ilog(z))
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8.20 problem 8 (c)
Internal problem ID [12718]

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 [_separablel

With initial conditions

[y(=1) = —1]

v Solution by Maple
Time used: 0.093 (sec). Leaf size: 28

dsolve([diff (y(x),x)=sqrt(y(x))/x,y(-1) = -1],y(x), singsol=all)

N J

() = In Elx) N i(2 —7r2) In(z) (—21—%)

v/ Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 39

LDSolve [{y' [x]==Sqrt[y[x]]/x,{y[-1]1==-1}},y[x] ,x,IncludeSingularSolutions -> T#ue]

y(z) = —;l(z log(x) + m + 2)?

y(z) = —i(i log(z) + 1 — 2)?
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8.21 problem 8 (d)
Internal problem ID [12719]

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 [_separablel

With initial conditions

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

dsolve([diff (y(x),x)=sqrt(y(x))/x,y(1) = 1],y(x), singsol=all)

N J

s < (le +2)

v/ Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 29

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

y(x) — i(log(w) —2)?

y(z) = 4 (log(z) +2)
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8.22 problem 9 (a)
Internal problem ID [12720]

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 [_separablel

y — 3zys =0

With initial conditions

v Solution by Maple
Time used: 0.64 (sec). Leaf size: 23

-

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

-/

V23328 + 422 — 4 (3%2% 4202 — 2)
y(z) = 1

v/ Solution by Mathematica
Time used: 0.374 (sec). Leaf size: 36

LDSolve [{y' [x]==3*x*xy[x]~(1/3) ,{y[-1]1==3/2}},y[x] ,x,IncludeSingularSolutions -f True]

3/2
(2x2 4 /2323 _ 2)
xr) —
y(z) W6
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8.23 problem 9 (b)
Internal problem ID [12721]

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: 0.0 (sec). Leaf size: 9

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

y(z) =~z

v/ Solution by Mathematica
Time used: 0.214 (sec). Leaf size: 12

LDSolve [{y' [x]==3*x*xy[x]~(1/3),{y[-1]1==1}},y[x],x,IncludeSingularSolutions -> jl'rue]

y(@) = (%)
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8.24 problem 9 (c)
Internal problem ID [12722]

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 [_separablel

y — 3zys =0

With initial conditions

v/ Solution by Maple
Time used: 0.266 (sec). Leaf size: 20

-

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

-/

Vaz? +225 — 4 <2x2 4925 — 2)
y(x) = 1

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 30

LDSolve [{y' [x]==3*xxy[x]~(1/3) ,{y[-1]1==1/2}},y[x] ,x,IncludeSingularSolutions -f True]

25 3/2
y(x)_)<2 +2j§ 2)
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8.25 problem 9 (d)
Internal problem ID [12723]

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

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

y(z) =0

v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 19

‘ DSolve [{y' [x]==3*x*y[x]1~(1/3),{y[-1]1==0}},y[x],x,IncludeSingularSolutions -> True]

y(z) =0
y(z) = (2° — 1)3/2
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8.26 problem 9 (e)
Internal problem ID [12724]

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 [_separablel

y — 3zys =0

With initial conditions
[y(=1) = —1]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 7

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

y(z) ==z

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 67

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

(222 — iv/3 — 3)*°

y(z) — o
(222 +iv/3 —3)""?
y(z) — o
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8.27 problem 10 (a)
Internal problem ID [12725]

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: 1.031 (sec). Leaf size: 34

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

ie°v/2  i/2e7® e ®
=g 4

LA
4 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, IncludeSingularSolPtions -> True]

y(z) — ie‘“(e‘” -1) ((1 + 22\/5) e’ —1+ 22\/§>
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8.28 problem 10 (b)
Internal problem ID [12726]

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

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

y(z) =1

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

‘ DSolve [{y' [x]==8Sqrt[ (y[x]+2)*( y[x]1-1)],{yl0]==1}},y[x],x, IncludeSingularSol#tions -> True]

y(x) — 3(36_36 + 3¢” — 2)
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8.29 problem 10 (c)
Internal problem ID [12727]

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: 0.234 (sec). Leaf size: 16

‘dsolve([diff(y(x),x)=sqrt( (yx)+2)*( y(x)-1)),y(0) = -3],y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 23

LDSolve [{y' [x]==Sqrt[ (y[x]+2)*( y[x]1-1)],{y[0]==-3}},y[x],x, IncludeSingularSojlutions -> True

y(z) — }l(—Qe_” —e" —2)
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8.30 problem 11 (a)
Internal problem ID [12728]

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: 0.016 (sec). Leaf size: 7

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

y(x) =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 -> Tr?.le]

y(z) = Va2 +
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8.31 problem 11 (b)
Internal problem ID [12729]

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

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

=zr—Vz2-1
y(@) =z +va? -1
v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 33

LDSolve {y' [x]==y[x]/(y[x]-x) ,{y[1]1==1}},y[x] ,,x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) >z — V2 -1
y(z) > Va2 —1+z
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8.32 problem 11 (c)
Internal problem ID [12730]

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

‘ 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 Hy' [x]==y[x]/(y[x]-x) ,{y[1]==0}},y[x],x,IncludeSingularSolutions -> Tr?.le]

y(z) =0
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8.33 problem 11 (d)
Internal problem ID [12731]

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

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

ylz) =2z — V22 +3

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 18

DSolve [{y' [x]==y[x]/(y[x]-x),{y[1]1==-1}},y[x],x,IncludeSingularSolutions -> T#ue]

N

ylx) >z —vVaz+3
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8.34 problem 12 (a)
Internal problem ID [12732]

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]

/ ry
Y x2+y2_

With initial conditions

v/ Solution by Maple
Time used: 1.75 (sec). Leaf size: 11

‘ 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: 10.851 (sec). Leaf size: 15

LDSolve H{y' [x]==x*y[x]/(x"2+y[x]~2) ,{y[0]==1}},y[x],x, IncludeSingularSolutionsJ -> True]

y(z) — W
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8.35 problem 12 (b)
Internal problem ID [12733]

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]

/ ry
Y x2+y2_

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

‘ 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, IncludeSingularSolutions} -> Truel

y(z) =0

173



8.36 problem 12 (c)
Internal problem ID [12734]

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]

/ ry
Y x2+y2_

With initial conditions

v/ Solution by Maple
Time used: 0.875 (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 H{y' [x]==x*y[x]/(x"2+y[x]~2) ,{y[0]==-1}},y[x] ,x, IncludeSingularSolution% -> True]
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8.37 problem 13 (a)
Internal problem ID [12735]

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/1—y2=0

With initial conditions

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

‘ dsolve([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

‘ DSolve [{y' [x]==x*Sqrt[1-y[x]~2],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True]

y(z) > 1
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8.38 problem 13 (b)
Internal problem ID [12736]

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/1—y2=0
With initial conditions
9
[y(O) = E}

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 13

e

Ldsolve([diff(y(x),x)=x*sqrt(1—y(x)‘2),y(O) = 9/10],y(x), singsol=all)

(xz) = sin z_2+ rcsin 9
N =S g T 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 -> Truel]

y(z) — cos (% (4arctan (V%) + m?))
y(z) — cos (% (x2 — 4arctan (\/%_9)))
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8.39 problem 13 (c)
Internal problem ID [12737]

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/1—y2=0
With initial conditions
1
[y(O) = 5}

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 14

e

Ldsolve([diff(y(x),x)=x*sqrt(1—y(x)‘2),y(O) = 1/2],y(x), singsol=all)

~—

y(z) = 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 (m— 3m2))
y() — sin (é (32% + 7r)>
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8.40 problem 13 (d)

Internal problem ID [12738]

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/1—y2=0

With initial conditions

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

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

(2
y(x) = sin (E)
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 -

N
>J True]

y(xz) — —sin (%2)
y(x) — sin (?)
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8.41 problem 14 (a)
Internal problem ID [12739)

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]

,_VEPtdy  w
2 2
With initial conditions
[y(0) = 1]

v Solution by Maple
Time used: 0.359 (sec). Leaf size: 15

-

Ldsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(0) = 1],y(x), singsol=all)

~—

yz)y=1—x
yz)=1+z

v/ Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 17

‘ DSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[0]==1}},y[x],x, IncludeSingularSolut#ons -> True]

ylx) > 1—=z
y(z) >z +1
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8.42 problem 14 (b)
Internal problem ID [12740]

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]

VP tdy @
2 2
With initial conditions
[y(0) = 0]

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

-

Ldsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(0) = 0],y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 6

-

LDSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[0]==0}},y[x],x, IncludeSingularSolut}lons -> True]

y(z) =0
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8.43 problem 14 (c)
Internal problem ID [12741]

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]

VP tdy @
2 2
With initial conditions
[y(0) = —1]

v Solution by Maple
Time used: 0.25 (sec). Leaf size: 19

-

Ldsolve( [diff (y(x) ,x)=(-x+sqrt(x~2+4*y(x)))/2,y(0) = -1],y(x), singsol=all) }

v/ Solution by Mathematica
Time used: 0.293 (sec). Leaf size: 23

‘ DSolve [{y' [x]==(-x+Sqrt [x~2+4*y[x]])/2,{y[0]==-1}},y[x],x, IncludeSingularSolu#ions -> True]

y(z) > -1 —ix
y(z) - —1+ix
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8.44 problem 14 (d)
Internal problem ID [12742]

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]

VP tdy @
2 2
With initial conditions
1
1)=—
{y( ) 5}

v/ Solution by Maple
Time used: 0.969 (sec). Leaf size: 69

Ldsolve([diff(y(x),x)=(—x+sqrt(x"2+4*y(x)))/2,y(1) = -1/5],y(x), singsol=all) J

(-1+o)v6 o 3

y(z) = 10 2 710
(vV5—5) (=5 ++/5+ 10z)
y(z) = 100
25 (50 + 20v/5) <2éx _ (weav)? 3)
y(z) = — 10
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v/ Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 51

-

N
kDSolve [{y' [x]==(-x+Sqrt [x~2+4*xy[x]])/2,{y[1]1==-2/10}},y[x],x, IncludeSingularSﬁ:lutions -> Tru

y(z) = ﬁ(fﬁ \/5> (—101’+ \/5+5>

y(z) = ﬁ(\/ﬁw) (102 + V5 - 5)
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8.45 problem 14 (e)
Internal problem ID [12743]

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]

VP tdy @
2 2
With initial conditions
1
1)=—=
{y( ) 4}

v/ Solution by Maple
Time used: 8.516 (sec). Leaf size: 17

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

<
~

8
N—"

|

|

a

14
Xz

y(x)—z—g

v/ Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 14

-

LDSolve [{y' [x]1==(-x+Sqrt [x~2+4*y[x]])/2,{y[1]==-1/4}},y[x] ,x, IncludeSingularSo}Lutions -> True

y(z) = }1(1 _ 22)
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9.1 problem 1
Internal problem ID [12744]

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: 0.266 (sec). Leaf size: 85

Ldsolve([B*diff(y(x),x$2)—2*diff(y(x),x)+4*y(x)=x,y(—1) =2, D(p(-1) = 3],y(x}), singsol=all)

y(z

)
(49 sin (@) V11 + 187 cos (g)) cos (‘/1;1’”> + 49 sin (‘/1;1“) (cos (%) V11 — w>) e’
88

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 67

( N
LDSolve [{3*y' ' [x]-2*y' [x]+4*y[x]==x,{y[-1]==2,y' [-1]==3}},y[x],x, IncludeSinguljJarSolutions ->

1 o 1 o 1
y(z) — 38 (229: +49v/11e"% sin (g\/ﬁ(x + 1)) +187e"% cos (g\/ﬁ(z + 1)) + 11)
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9.2 problem 2
Internal problem ID [12745]

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]]

xylll + ylm — 4

With initial conditions

v/ Solution by Maple
Time used: 0.171 (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@Q2) (y) (1)J = -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) +41ln(z) — 1

v/ Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 85

‘ DSolve [{x*y''' [x]+x*y' [x]==4,{y[1]==0,y' [1]==1,y'' [1]==-1}},y([x],x, IncludeSinéularSolutions

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) 4+ sin(3 — ) + 3sin(z + 1) + cos(1 — z) — 1 — 45sin(2)
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9.3 problem 3
Internal problem ID [12746]

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]]

z(z —3)y" + 3y = x?

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

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

e B

Ldsolve([x*(x-B)*diff(y(x),x$2)+3*diff(y(x),x)=x"2,y(1) =0, D(y)(1) = 1],y(x)J, singsol=all)

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 14

LDSolve [{x*(x-3)*y"' ' [x]+3*y' [x]==x"2,{y[1]==0,y' [1]==1}},y[x] ,x,IncludeSingularSolutions -> T

188



9.4 problem 4
Internal problem ID [12747]

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]]

z(z —3)y" + 3y = x?

With initial conditions

[y(5) = 0,4'(5) = 1]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 24

e B

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)J, singsol=all)

2 8 24In(-3+x) 24In(2)

@=2-%- + 220 2
YW =9"7% 5 5 2

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 29

LDSolve [{x*(x-3)*y"' ' [x]+3*y' [x]==x"2,{y[6]==0,y' [6]==1}},y[x],x,IncludeSingularSolutions -> T

1
y(z) = 1 (52” — 162 — 48log(z — 3) — 45 + 481og(2))
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9.5 problem 5
Internal problem ID [12748]

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: 0.843 (sec). Leaf size: 185

Ldsolve([sqrt(l-x)*diff(y(x),x$2)-4*y(x)=sin(x),y(-2) =3, D(y(-2) = -1],y(x)J, singsol=all)

y(z)
8 (—_,214-1) 2

Bessell %,—37 \/—_21+1 sin(_?}])

3
d_21 | V3 + 63 Bessell (—g, 832‘) :

S
—~
| |
N
~
+
=
~—
[N
N——
[

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

e

LDSolve [{Sart[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 [12749]

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) =ze”

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

X Solution by Maple

-

Ldsolve([(x"2-4)*diff(y(x),x$2)+1n(x)*y(x)=x*exp(x),y(l) =1, D(y)(1) = 2],y(x}, singsol=all)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [{(x"2-4)xy' ' [x]+Log[x] *y [x] ==x*Exp[x] ,{y[1]==1,y' [1]1==2}},y[x],x, IncluﬁieSingularSolut

Not solved
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9.7 problem 7
Internal problem ID [12750]

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

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

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

N\

x

y(x) = c1€” + coe”
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9.8 problem 8
Internal problem ID [12751]

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) + o 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(x) = c1 cos(z) + cosin(z)
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9.9 problem 9
Internal problem ID [12752]

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 +2/r —2y =0

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

Ldsolve(x’?*diff (y(x),x$2) +2xx*diff (y (x) ,x)-2*y (x)=0,y(x), singsol=all) J
c12® + ¢y
y(.’l?) = T

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 16

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

(4]
y(x) — = + cox
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9.10 problem 10
Internal problem ID [12753]

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: 0.047 (sec). Leaf size: 17

Ldsolve(2*y(x) *diff (y(x) ,x$2)-diff (y(x),x)"2=0,y(x), singsol=all) J
y(z) =0
2
cazr+c
y(a) = @ 1 2

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 29

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

(a1z + 2¢5)?
y(z) =

y(x) — Indeterminate
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9.11 problem 13
Internal problem ID [12754]

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

[¥(0) = 0,4/(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
e’ e
yo) =—5+3

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21

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

@) 5o (e~ 1)
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9.12 problem 14
Internal problem ID [12755]

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]]

ylll +yl — 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, (DEQ2) (y)(0) = —J1],y(x), singsc

y(z) = cos (z)

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 7

-

DSolve[{y''' [x]+y' [x]==0,{y[0]==1,y' [0]==0,y"'' [0]==-1}},y[x] ,x,IncludeSingula#Solutions -> T

N\

y(x) — cos(z)

197



9.13 problem 15
Internal problem ID [12756]

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”mQ—y':any:O

With initial conditions

[y(1) =2,4'(1) = —1]

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

-

Ldsolve( [x~2xdiff (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) = 2(2 - 31n(z))

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 -> T

y(z) = (2 — 3log(z))
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9.14 problem 16
Internal problem ID [12757]

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) = —9,4(0) = 6]

v/ Solution by Maple
Time used: 0.016 (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

e

kDSolve [{y'' [x]-4*y[x]==31,{y[0]==-9,y' [0]==6}},y[x],x, IncludeSingularSolution% -> True]

y(z) — %(—1752“" + 7€* — 62)
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9.15 problem 17
Internal problem ID [12758]

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

[¥(0) = 23,4/(0) = 21]

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

Ldsolve([diff(y(x),x$2)+9*y(x)=27*x+18,y(O) = 23, D(y)(0) = 21],y(x), singsol=ﬁall)

y(z) = 6sin (3z) + 21 cos (3z) + 3z + 2

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 22

-

.
DSolve [{y'' [x]+9*y[x]==27*x+18,{y[0]==23,y"' [0]==21}},y[x],x, IncludeSingularSo#.utions -> True

N\

y(z) — 3z + 6sin(3z) + 21 cos(3z) + 2
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9.16 problem 18
Internal problem ID [12759]

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]]

",.2

3
y'z +y'w—4y=—3x—5

With initial conditions

[y(1) = 3,9/(1) = —6]

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

Ldsolve( [x~2*diff (y(x),x$2) +x*diff (y(x) ,x)-4*y(x)=-3*x-3/x,y(1) = 3, D(y) (1) =J -6],y(x), sing

—zt+at+a+2
x2

y(z) =

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 20

‘ DSolve [{x~2*y'' [x]+x*y' [x]-4*y[x]==-3%x-3/x,{y[1]1==3,y' [1]==-6}},y[x],x, Inclu#ieSingularSolut

— 2t 42+ x+2
72

y(z) —
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10.1 problem 1
Internal problem ID [12760]

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: 0.016 (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)

~—

3z

y(z) = (e¥c1 +ca) e 2

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 24

e

kDSolve [4xy' ' [x]+4*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

L

y(z) — e3/2 (c26® + 1)
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10.2 problem 2
Internal problem ID [12761]

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 _ 4yll + 6y/ _ 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)=0,y(x), singsolé%ll)

y(z) = e**c; + cpe”sin (x) + c3 cos (z) &”

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

LDSolve [y''' [x]-4*y'' [x]+6*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) — €®(cze” + co cos(z) + ¢ sin(z))
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10.3 problem 3
Internal problem ID [12762]

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]]

y//II _ 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) = e*c; + e **cy + c35in (27) + ¢4 cos (2)

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

LDSolve [y''''[x]-16*y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = c1** + c3e™** + ¢y cos(2z) + ¢4 5in(27)
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10.4 problem 4
Internal problem ID [12763]

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]]

yI//l + 16y — 0

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)

~—

y(x)= —cle_’”‘/§ sin <x\/§) —cze’”‘/i sin <x\/§> —i—cse_”“/5 CcOS <x\/§> +c4e’“/i oS <a:\/§>

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 67

s

LDSolve [y'''' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — e‘ﬁx<<clew§x + c2> CcoS (\/§x> + <c462‘/§x + c3> sin (\/§x>>
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10.5 problem 5
Internal problem ID [12764]

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/ll/ _ 4ylll + Sy” _ 8y/ + 4y — 0

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

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) = ((cax + c2) cos (z) + sin (z) (csz + ¢1)) €°

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

-

N
LDSolve [y''' ' [x]-4xy'"' "' [x]+8*y'' [x]-8*y' [x]+4*y[x]==0,y[x] ,x,IncludeSingularSojLutions -> True

y(z) = e*((caz + ¢3) cos(z) + (cox + ¢1) sin(x))
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10.6 problem 6
Internal problem ID [12765]

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]]

yllll _ 8y/ — 0

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(z) = ¢ + c2e* + cze “ sin (\/5 x) + c4e7 % cos (\/3 x)

v/ Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 70

s

LDSolve [y''''[x]-8*y'[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — ie‘x (20163”” — <cg + \/3@,) cos (\/§x> + <\/§cg — c3> sin (\/§x>> +cy
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10.7 problem 7
Internal problem ID [12766]

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 _ 12ylll _ 11yll + 2y/ + y — 0

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

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

wly

y(z) = ((0436 + ¢3) €% + oz + cl> e

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 41

s

LDSolve [36xy''' ' [x]-12%y' "' [x]-11*y' ' [x]+2*y' [x]+y[x]==0,y[x] ,x,IncludeSingula‘ Solutions -> T

y(z) = e 3 (c3e™/6 + 1(cs®/6 + ) + 1)

209



10.8 problem 8
Internal problem ID [12767]

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) _ 3:1/”” + 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(

y(z) = 1 + c2€” + 36 + ¢y 8in (z) 4 ¢5 cos (x)

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 36

LDSolve [y''' "' [x]-3*y' "' [x]+3*y' "' [x]-3*y' "' [x]+2*y' [x]==0,y[x] ,x,IncludeSingujLarSolutions =>

1
y(x) = cze” + §C4€2x — cycos(x) + ¢ sin(z) + cs
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10.9 problem 9
Internal problem ID [12768]

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: 0.0 (sec). Leaf size: 40

‘dsolve(diff(y(x),x$5)—diff(y(x),x$4)+diff(y(x),x$3)+35*diff(y(x),x$2)+16*diffky(x),x)—52*y(x

y(z) = (04e4”” sin (3z) + cse*® cos (3z) + c1€*® + cax + 02) e~

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 50

‘DSolve [y''' ' [x]-y' ' [x]+y' ' [x]+36*y ! ' [x]+16%y ' [x] -52*y [x]==0,y[x] ,x,Includ#SingularSoluti

y(z) = €7 (caz + c5€* + c2e* cos(3z) + c1e* sin(3z) + c3)
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10.10 problem 10
Internal problem ID [12769]

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® + 8y"" + 16y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

‘dsolve(diff(y(x),x$8)+8*diff(y(x),x$4)+16*y(x)=0,y(x), singsol=all)

y(x) = ((caz+c2) cos () +sin (z) (czz+c1)) e *+€*((csz+cg) cos (z) +sin (z) (crx+cs5))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 66

LDSolve [Dly[x],{x,8}F]+8xy''' ' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions —>J True]

y(z) = e ((cam + c7€* + cs€™z + c3) cos(z) + (22 + c5e™ + o™z + ¢1) sin(z))
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10.11 problem 11
Internal problem ID [12770]

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: 0.016 (sec). Leaf size: 21

e

Ldsolve(diff(y(x),x$2)+a1pha*y(x)=0,y(x), singsol=all)

~—

y(z) = c1sin (Vaz) + ¢z cos (Vaz)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 28

‘ DSolvely'' [x]+a*y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = ¢1 cos (vVaz) + ¢z sin (vaz)
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10.12 problem 17
Internal problem ID [12771]

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+12i)y' + 12y =0

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

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(x) = (c3z + c2) ¥ + 16

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 29

-

LDSolve [y''' [x]-(3+4*D) *y' ' [x]-(4-12*I) xy' [x]+12*y[x]==0,y[x],x, IncludeSingula‘ Solutions -> T

y(x) — ¥ (coz + ¢1) + c3*®
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10.13 problem 18
Internal problem ID [12772]

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]]

y/III + (_3 _ Z) y/I/ + (4 + 32) yll — 0

v/ Solution by Maple
Time used: 0.015 (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), siq¥s01=all)

y(z) = 10?4 06T 4oy 4oz

v/ Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 46

LDSolve [y'' "' [x]-(3+D)*y' "' [x]+(4+3*%D)*y' ' [x]==0,y[x] ,x,IncludeSingularSolutio%xs -> True]

3 4 | 3 4 .
y(z) — (—2—5 - %) c ez 4 (2—5 + 2—5> c2e® ™% 4+ cyx 4¢3
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10.14 problem 19
Internal problem ID [12773]

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

Ldsolve( [diff (y(x),x)-I*y(x)=0,y(0) = 1],y(x), singsol=all) J
y(z) =€

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

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

y(z) — €
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11 Chapter 4. N-th Order Linear Differential
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114
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problem 7
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11.1 problem 1
Internal problem ID [12774]

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/// + 13y// _ 12y/ + 4y =92e% — 4e2z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

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)-4x*e

y(.’IJ): (_2$2+(C4+8)$+02—12)62w+(x2+(c3+4)w+cl+6)ex

v/ Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 41

-

LDSolve [y''"' [x]-6xy''' [x]+13*y"' ' [x]-12%y" [x]+4*y [x]==2*%Exp [x]-4*Exp [2*x] ,y [x]}x ,IncludeSingu

y(z) > e (® + € (—22°+ 8+ c)z —12+c3) + (4 + )z + 6+ 1)
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11.2 problem 2
Internal problem ID [12775]

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// = 24x% — 6x + 14 + 32 cos (21')

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 48

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)

—c; — 10) cos (2z —8x —co)sin (2z) z* 2 2?
o) = e D) | (S mein@) 2t 2t ot

v Solution by Mathematica
Time used: 1.052 (sec). Leaf size: 54

N

DSolvely'''' [x]+4x*y'' [x]==24*x"2-6*x+14+32%Cos [2*x],y[x],x,IncludeSingularSolutions -> True]

-

N\

1
y(z) = 1 (2z* — 2° + 2% + dcar — (12 + ¢1) cos(2z) — (8% + ¢2) sin(2z) + 4c3)
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11.3 problem 3
Internal problem ID [12776]

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" 4+ 2y" +y = 3 + cos (2x)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

Ldsolve (diff (y(x) ,x$4)+2*diff (y(x) ,x$2) +y(x)=3+cos(2*x),y(x), singsol=all) J

cos (2z)

9 + (cax + ¢1) cos (z) + (c3x + ¢2) sin (z)

y(x) =3+

v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 36

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

y(z) — % cos(2x) + (cox + ¢1) cos(z) + cssin(z) + cax sin(z) + 3
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11.4 problem 4
Internal problem ID [12777]

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 =6z — 20 — 120z%€”

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

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) sy

y(z) = (—22° 4+ 10z* — 402 + (c3 + 120) 2° + (¢ — 2c35 — 240) T+ ¢1 — c3 + 23+ 240) €°
- 31'2 + 2+ ¢4

v/ Solution by Mathematica
Time used: 0.569 (sec). Leaf size: 65

e

LDSolve [y''' ' [x]-3*y'"' "' [x]+3*y' "' [x]-y' [x]==6%x-20-120*x"2*Exp [x],y[x] ,x,Includ}aSingularSoluti

y(x) — —3z?
+€* (—22° + 102" — 407° + (1204 ¢3)z* + (—240 4 ¢ — 2¢3)z + 240+ ¢ — 2 +2c3)
+ 22 + Cyq
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11.5 problem 5
Internal problem ID [12778]

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 (3x)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

Ldsolve(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

() = e**(3cs sin (3z) — 6z sin (3z) + 3¢z cos (3z) — 2cos (3z) + 3¢1)
B 3

v Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 34

N

DSolvely''' [x]-6*y'' [x]+21xy' [x]-26%y[x]==36*Exp [2*x]*Sin[3*x],y[x],x, Include$ingularSolutio

J

-

N\

y(x) — €2 ((—=1+ c3) cos(3z) + (—2z + ¢;) sin(3z) + c3)
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11.6 problem 6
Internal problem ID [12779]

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 (z) + (63 + 8z + 12) sin (z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

s

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)+ (}5*}(‘2+8*x+12) *S

y(z) = (c3z + o) e + (2° — 6z — 2) cos (z) + (—22° — 4z + 1) sin () + c1€”

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 55

-

§
LDSolve [y'' ' [x]+y"' ' [x]-y' [x]-y [x]==(2%x"2+4xx+8) *Cos [x] + (6%x~2+8*x+12) *Sin[x] , }7 [x],x,IncludeS

y(z) = (2° — 6z — 2) cos(z) + e *(—€”(22% + 4z — 1) sin(z) + c2z + 3™ + ¢1)
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11.7 problem 7
Internal problem ID [12780]

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© — 12¢0) 4+ 63y — 18y" + 315" — 300y’ + 125y = e (48 cos () + 96 sin (z))

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 5468

[dsolve (diff (y(x) ,x$6)-12xdiff (y(x) ,x$5) +63*diff (y(x) ,x$4)-18*diff (y(x) ,x$3)+3}15*diff (y(x),x$

Expression too large to display

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 292

‘DSolve [y''' ' [x]-12%y' ' [x]+63xy ' ' [x]-18%y " ' ! [x]+315%y ' ' [x]-300%*y' [x]+12$*y [x]==Exp [x]

y(z) = czexp (zRoot [#1° — 12#1° + 63#1* — 1841° + 315#1% — 30041 + 125&, 3])
+ coexp (zRoot [#1° — 12#1° + 6341* — 18413 + 3154£1° — 30041 + 125&, 4])
+ c1 exp (zRoot [#1° — 1241° 4 63#1* — 18#1° + 315#1° — 30041 + 125&, 1))
+ ¢y exp (zRoot [#1° — 12#1° + 6341* — 1841% + 3154£1° — 30041 + 125&, 2])
+ c5 exp (zRoot [#1° — 12#1° + 63#41* — 18#1% + 3154£1° — 30041 + 125&, 5])
+ cg exp (zRoot [#1° — 12#1° + 63#41* — 18#1% + 3154£1° — 30041 + 125&, 6])

48e”(352sin(z) + 1011 cos(x))

B 229205
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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 [12781]

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 _ 3y/1 _ 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(y) (0) = 5, (DG

y(z) = (e +3e* —1)e™™

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

-

DSolve[{y''"'[x]-3*y"'' [x]-4*y' [x]+12*y[x]==0,{y[0]==1,y'[0]==5,y"'' [0]==-1}},y [\#(] ,X,IncludeSin

N

y(z) = —e 2 (—3e* + > +1)
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12.2 problem 2
Internal problem ID [12782]

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]]

yllll _ 2y/ll _|_ 2yl _ y — 0

With initial conditions

[y(0) = 1,4/(0) = —1,4"(0) = —3,3™(0) = 3]

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

dsolve([diff(y(x) ,x$4)-2+diff (y (x) , x83) +2+41££ (y(x), 1) -y (1)=0,5(0) = 1, D(y) (0) = -1, (DGG2)

y(z) = —e "+ (22> — 4z +2) €

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25

-

DSolve[{y''''[x]-2xy'"'' [x]+2xy' [x]-y[x]==0,{y[0]==1,y"' [0]==-1,y"'' [0]==-3,y'"'' [0]==3}},y[x],x

N

y(z) = e *(2e*(z — 1)* — 1)
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12.3 problem 3
Internal problem ID [12783]

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]]

y///_y//+y/_y=26x

With initial conditions

v/ Solution by Maple
Time used: 0.031 (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(O) =1, D(y) (0) = 3, (DQC

y(z) = (x — 2) e” + 3 cos (z) + 4sin (z)

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 21

-

DSolve[{y'''[x]-y'' [x]+y' [x]-y[x]==2%Exp[x],{y[0]==1,y' [0]==3,y'' [0]==-3}},y [#] ,X,IncludeSin

N\

y(z) = e°(z — 2) + 4sin(z) + 3 cos(z)
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12.4 problem 4

Internal problem ID [12784]

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=4+3x

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@FQ}(y)(O) =1,

(—3z — 8)sin (x)

5 + 3x

y(z) =4+ (x — 4) cos (z) +

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27

LDSolve [{y''" ' [x]+2*y"' ' [x]+y[x]==3*x+4,{y[0]==0,y"' [0]==0,y' ' [0]==1,y'"'' [O] ==1}J},y[x] ,X, Includ

y(x) = 3z — %(39; + 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 . . . . . .
134 problem 4 . . . . . ...
13.5 problem 5 . . . . . . L
13.6 problem 6 . . . . . ...
13.7 problem 7 . . . . ..
13.8 problem 8 . . . . . .
13.9 problem 9 . . . . . ..
13.10problem 10 . . . . . . . . L
13.11problem 11 . . . . . . . . L
13.12problem 12 . . . . . . . L
13.13problem 13 . . . . . . . ...
13.14problem 14 . . . . . . . .. e
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13.1 problem 1
Internal problem ID [12785]

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: 4.609 (sec). Leaf size: 9

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(z) = 1€’
y(z) =0
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13.2 problem 2
Internal problem ID [12786]

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: 5.516 (sec). Leaf size: 29

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

_ €"(2y(0) cos (2z) + sin (2z) (D(y) (0) — (0)))
y(z) 5

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 24

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

y(z) — €°(cg cos(2x) + ¢; sin(2z))
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13.3 problem 3
Internal problem ID [12787]

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]

Y +2y=4

v/ Solution by Maple
Time used: 5.422 (sec). Leaf size: 15

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

y(z) = (y(0) — 2) e +2

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 20

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

y(z) = 2+ cre™™

y(x) = 2

233



13.4 problem 4
Internal problem ID [12788]

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 = 2sin (3z)

v/ Solution by Maple
Time used: 5.781 (sec). Leaf size: 30

Ldsolve (diff (y(x),x$2)-9*y(x)=2*sin(3*x) ,y(x), singsol=all) J
' inh (3z) (1 + 3D
(@) = =89 14 (0) cosh (32) T ED L E3DW (0)

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 30

‘ DSolvely'' [x]-9%y[x]==2*Sin[3%*x],y[x],x,IncludeSingularSolutions -> True]

1
y(x) — =3 sin(3z) + ¢;€3* + cpe™ "
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13.5 problem 5
Internal problem ID [12789]

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" 4+ 9y = 2sin (3z)

v/ Solution by Maple
Time used: 5.437 (sec). Leaf size: 29

Ldsolve(diff(y(x),x$2)+9*y(x)=2*sin(3*x),y(x), singsol=all)

o) = _ cos (3z) (;3 —3y(0)) n sin (3z) (1 —g 3D(y) (0))

v Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 33

LDSolve [y'' [x]+9*y[x]==2%Sin[3*x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — <_§ + cl> cos(3z) + 1_18(1 + 18¢;) sin(3z)
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13.6 problem 6
Internal problem ID [12790]

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 =z — 327

v Solution by Maple
Time used: 5.812 (sec). Leaf size: 52

[dsolve (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) = z + 3790 N 37:62 , €077 +18D(y) (0)51 36y(0) — 62 — 106)
. (36y(0) —36D(y) (0) — 31) e~

108

v/ Solution by Mathematica
Time used: 0.313 (sec). Leaf size: 49

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

J

N\

1
y(z) = 2(23:2 +2z+3) + 5—4& (92° — 67 + 2 + 54cy) + cre” "
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13.7 problem 7
Internal problem ID [12791]

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]]

2

y///I _ 2ylll _|_ yll — xew _ 3x

v Solution by Maple
Time used: 5.985 (sec). Leaf size: 79

e

tdsolve(diff(y(x),x$4)—2*diff(y(x),x$3)+diff(y(x),x$2)=x*exp(x)-3*x‘2,y(x), si\gsol=all)

y(z) = —26 — %4 — 922 — 22° + y(0)
+e‘” (z3 + 62D (y) (0) — 6zD@ (y) (0) — 622 — 12DG)(y) (0) + 18DP(y) (0) — 18z + 156)
6
— D®(y) (0) (3 +2z) + D (y) (0) (z + 2) + &(~23 + D(y) (0))

v/ Solution by Mathematica
Time used: 0.812 (sec). Leaf size: 59

‘DSolve [y''' ' [x]-2%y' "' [x]+y' ' [x]==x*Exp[x]-3*x~2,y[x] ,x,IncludeSingularSoluti{ons -> Truel

4 3
y(x)—>—%—2x3—9x2+ez(%—$2+(3+02)x—4+01_2c2) TG + 3
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13.8 problem 8
Internal problem ID [12792]

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: 5.328 (sec). Leaf size: 8

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

y(z) = —2

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10

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

N\

y(x) > e —2
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13.9 problem 9
Internal problem ID [12793]

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: 5.094 (sec). Leaf size: 12

-

Ldsolve([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]==2#Exp[x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> Trj.le]

y(x) — (2 + 1)
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13.10 problem 10
Internal problem ID [12794]

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=1x+2

With initial conditions

[y(0) = —1,4/(0) = 1]

v/ Solution by Maple
Time used: 5.391 (sec). Leaf size: 21

Ldsolve([diff(y(x),x$2)—9*y(x)=x+2,y(0) = -1, D(y)(0) = 1],y(x), singsol=all) J

_x  Tcosh(3z)  10sinh(3z) 2
y(z) = —4 0 T o7 9

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 33

LDSolve [{y'' [x]-9%y[x]==x+2,{y[0]==-1,y' [0]==1}},y[x] ,x, IncludeSingularSolutiojls -> True]

ie_?’”(—ﬁeg’z(x +2) — 11e* — 31)

y(z) = 1
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13.11 problem 11
Internal problem ID [12795]

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=1z+2

With initial conditions

[y(0) = —1,4/(0) = 1]

v/ Solution by Maple
Time used: 5.313 (sec). Leaf size: 21

Ldsolve([diff(y(x),x$2)+9*y(x)=x+2,y(0) = -1, D(y)(0) = 1],y(x), singsol=all) J

_x  1lcos(3z)  8sin(3z) 2
v@) =g 9 T T

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 26

LDSolve [{y'' [x]+9*y[x]==x+2,{y[0]==-1,y' [0]==1}},y[x] ,x, IncludeSingularSolutiojls -> True]

1
y(x) — 2—7(3x + 8sin(3z) — 33 cos(3z) + 6)
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13.12 problem 12

Internal problem ID [12796]

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: 6.438 (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

13e7+/23 sin (@) e2 cos (@x) sin (3x)  cos (3x)
y(z) = - 69 " 3 ’ i

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 67

‘ DSolve [{y'' [x]-y' [x]+6*y[x]==-2*8in[3*x],{y[0]==0,y' [0]==-1}},y[x],x, IncludeS#ngularSolution

1 2 23
y(z) = 59 (23 sin(3z) — 13v/23e™/2sin (fo) — 23 cos(3x) + 23¢*/2 cos <\/2_a:>>
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13.13 problem 13
Internal problem ID [12797]

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/l_2y/+2y:_x2+1

With initial conditions

[¥(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 5.0 (sec). Leaf size: 18

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

2
y(z) = —x — % + cos (z) €”

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20

LDSolve [{y' ' [x]-2%y' [x]+2%y [x]==1-x"2,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingul%rSolutions ->

y(z) — €° cos(z) — %x(m +2)
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13.14 problem 14

Internal problem ID [12798]

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" +3y" + 2y =z + cos (x)

With initial conditions

v Solution by Maple
Time used: 5.36 (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

()__3cos(x) sin(x)_£_3_z+x_2+17e_2””+ll
Y& =" 10 2 ~ 471 40 8

v/ Solution by Mathematica
Time used: 0.565 (sec). Leaf size: 41

-

LDSolve [{y'' ' [x]+3*y"' ' [x]+2*y' [x]==x+Cos[x],{y[0]==1,y' [0]==-1,y"' ' [0]==2}},y [xj] ,X,IncludeSing

1
y(z) — 0 (10z* — 30z + 17e~** — 20e™* + 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 . . . . . . L
14.4 problem 10 . . . . . . . . L
14.5 problem 11 . . . . . . . . L
14.6 problem 12 . . . . . . ..
14.7 problem 13 . . . . . . .
14.8 problem 14 . . . . . . . L
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14.1 problem 7
Internal problem ID [12799]

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]

With initial conditions

v/ Solution by Maple
Time used: 5.266 (sec). Leaf size: 15

Ldsolve( [diff (y(x),x)-2*y(x)=6,y(0) = 2],y(x), singsol=all) J

y(z) = 2€”(cosh (z) + 4sinh (z))

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 14

-

N

DSolve [{y' [x]-2*y[x]==6,{y[0]==2}},y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) = 5e** — 3
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14.2 problem 8

Internal problem ID [12800]

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=¢
With initial conditions
)
{y(o) = 5]
v/ Solution by Maple
Time used: 5.813 (sec). Leaf size: 13
Ldsolve([diff (y(x) ,x)+y(x)=exp(x),y(0) = 5/2],y(x), singsol=all) J

() = 5cos2h (z) 3sin2h (x)

v Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 20

‘ DSolve [{y' [x]+y[x]==Exp[x],{y[0]==5/2}},y[x],x,IncludeSingularSolutions -> Tr#le]

T

y(x) — 2e7% + %
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14.3 problem 9

Internal problem ID [12801]

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

[¥(0) = 0,%/(0) = 0]

v/ Solution by Maple
Time used: 4.921 (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

y(w)=—%(3x)+é

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 17

LDSolve [{y'' [x]+9*y[x]==1,{y[0]==0,y' [0]==0}},y[x],x,IncludeSingularSolutions j—> True]

2 3
y(z) — 9 sin’ (;)
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14.4 problem 10

Internal problem ID [12802]

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]]

Y + 9y = 18>

With initial conditions

[y(0) = —1,4/(0) = 6]

v/ Solution by Maple
Time used: 5.922 (sec). Leaf size: 19

Ldsolve([diff(y(x),x$2)+9*y(x)=18*exp(3*x),y(O) = -1, D(y)(0) = 6],y(x), singsﬂol=a11)

y(x) = —2cos (3z) + sin (3z) + &**

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 21

e

LDSolve [{y'' [x]+9*y[x]==18*Exp[3*x] ,{y[0]==-1,y' [0]==6}},y[x],x, IncludeSingula‘ Solutions -> 1

y(x) — €3 + sin(3x) — 2 cos(3x)
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14.5 problem 11
Internal problem ID [12803]

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]]

yll_yl_2y:0

With initial conditions

[¥(0) = 0,4/(0) = 3]

v/ Solution by Maple
Time used: 5.203 (sec). Leaf size: 15

Ldsolve([diff(y(x),x$2)—diff(y(x),x)—2*y(x)=0,y(0) =0, D(y)(0) = 31,y(x), singso1=a11)

y(x) = —e " +e*

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

s

LDSolve {y'' [x]-y' [x]-2*y[x]==0,{y[0]==0,y' [0]==3}},y[x],x, IncludeSingularSolu}:ions -> Truel

y(z) —» e *(e* — 1)
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14.6 problem 12

Internal problem ID [12804]

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]]

yll_y/_2y=1,2

With initial conditions

v Solution by Maple
Time used: 5.016 (sec). Leaf size: 26

Ldsolve([diff(y(x),x$2)-diff(y(x),x)—2*y(x)=x"2,y(0) = 11/4, D(y) (0) = 1/2],y(§(), singsol=all

Te ™™ x 22 Te*

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

'DSolve[{y'' [x]-y' [x]-2*y[x]==x"2,{y[0]==11/4,y' [01==1/2}},y[x],x,IncludeSingularSolutions ->

1
y(z) — - (=62 + 62 + 28" + 14> — 9)
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14.7 problem 13
Internal problem ID [12805]

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(x)

With initial conditions

[y(0) = —2,4/(0) = 0]

v Solution by Maple
Time used: 5.109 (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 (z)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 16

-

LDSolve [{y'' [x]1-2*y' [x]+y[x]==2%8in[x],{y[0]==-2,y"' [0]==0}},y[x],x, IncludeSing}\larSolutions -

y(z) = 3e”(z — 1) + cos(z)
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14.8 problem 14
Internal problem ID [12806]

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]]

ylll_yll+4y/_4y=0

With initial conditions

[y(0) = 0,4/(0) = 5,4"(0) = 5]

v/ Solution by Maple
Time used: 5.813 (sec). Leaf size: 19

Ldsolve([diff(y(x),x$3)-diff(y(x),x$2)+4*diff(y(x),x)—4*y(x)=0,y(0) = 0, D(y) (?) = 5, (D0Q2)(

y(z) = € — cos (2z) + 2sin (2z)

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\L IncludeSingula

J

N\

y(z) — e + 2sin(2z) — cos(2x)
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15.1 problem 4 (a)
Internal problem ID [12807]

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‘]]

With initial conditions

v Solution by Maple
Time used: 7.625 (sec). Leaf size: 22

Ldsolve( [diff (y(x),x)+2*y(x)=piecewise(0<=x and x<1,2,1<=x,1),y(0) = 1],y(x), J{singsol=a11)

1 r<l1

y(x) = 1 e2—2z
st 1<z

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 37

DSolve [{y' [x]+2*y[x]==Piecewise[{ {2,0<=x<1},{1,1<=x}}],{y[0]==1}},y[x],x, Inc#udeSingularSol

N

e x<0
y(x) = { 1 0<z<1
1(1+€e*2)  True
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15.2 problem 4 (b)
Internal problem ID [12808]

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,%'(0) = 1]

v/ Solution by Maple
Time used: 8.969 (sec). Leaf size: 136

Ldsolve([diff(y(x),x$2)—diff(y(x),x)-2*y(x)=piecewise(2<=x and x<4,1,true,0),yJ(o) = 0, D(y)(C

(

—e % + e z <2
—z—e24¢t T=2
_ 2x—4
—e T 4e 34Ty — r<4
(2612+68—2€4+2€2—2)e_4 _
5 r=414
2x—8 2x—4
_e—z+62x_e4—z+e2—z_e2 +e2 4<z

y(z) = 3
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v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 127

-

kDSolve [{y'' [x]-y' [x]-2*y[x]==Piecewise[{ {1,2<=x<4},{0,True}}],{y[0]==0,y" [0]%“1}} ,y[x],x,In

s (=1+€*) z <2
y(x) — { %6—1‘—4(_264 + 266 + 63:13 _ 3e$+4 + 2e3l‘+4) 2 <z S 4
%e—a}—B(_268 + 2610 _ 2612 _ eBz + e391r;+4 + 263z+8) True
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15.3 problem 4 (c)
Internal problem ID [12809]

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]]

"

With initial conditions

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

v/ Solution by Maple
Time used: 9.25 (sec). Leaf size: 39

Ldsolve([diff(y(x),x$2)—2*diff(y(x),x)=piecewise(0<=x and x<1,0,1<=x, (x-1)"2) ,y(O) = 1, D(y)(

r<l1

25 25—2 z? T T
ﬁ+e8 +T____ 1<z

v/ Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 40

LDSolve [{y'' [x]1-2*y' [x]==Piecewise[{ {0,0<=x<1},{(x-1)"2,x>=1}}],{y[0]==1,y' [OJ] ==0}},y[x],x,]I

1 r<l1

y@) = { 3 2 222
51 (—4x’ 4 62% — 62 + 3e°*7% + 25) True
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15.4 problem 4 (d)
Internal problem ID [12810)]

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<1

y' =2 +y=
2?2—-2x+3 1<z

With initial conditions

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

v/ Solution by Maple
Time used: 7.61 (sec). Leaf size: 43

Ldsolve([diff(y(x),x$2)—2*diff(y(x),x)+y(x)=piecewise(0<=x and x<1,0,1<=x,x“2-?*x+3),y(O) = C

e’r r<l1
y(z) = e+ 8 rx=1
er+5+4(-3+zr)e T+ +2z 1<x

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 39

DSolve[{y'' [x]-2*y' [x]+y[x]==Piecewise[{ {0,0<=x<1},{x"2-2*x+3,x>=1}}],{y[0] =+0 ,y' [01==13}},y

N

e’x 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 [12811]

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]]

With initial conditions

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

v/ Solution by Maple
Time used: 8.188 (sec). Leaf size: 39

Ldsolve([diff(y(x),x$2)+4*y(x)=piecewise(O<=x and x<Pi,O,Pi<=x,sin(3*(x-Pi))),}'(O) =1, D(y)(

sin(2z)
2
4sin(2z) in(3z)
s ! + S (

rT<m

y(z) = cos (2z) +

<z

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}}],{y[0] =}1 ,y' [01==1}},y

cos(2z) + cos(z) sin(z) z<m

y(z) - { L(5 cos(2z) + 4sin(2z) + sin(3z)) True
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15.6 problem 4 (g)
Internal problem ID [12812]

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]]

With initial conditions

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

v Solution by Maple
Time used: 8.235 (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)}O) = 0],y(x),

sinh (2z) — 2z rx<l1
sinh (2) — 4 z=1
sinh (2z) —sinh 2z —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}} ,}' [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 [12813]

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<z<l1

1<z

y' — 4y + 5y =

With initial conditions

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

v/ Solution by Maple
Time used: 8.484 (sec). Leaf size: 87

‘dsolve([diff(y(x),x$2)—4*diff(y(x),x)+5*y(x)=piecewise(0<=x and x<1,x,1<=x,1)Ly(O) =1, D(y)

y(x)
4 + 5z + e**(21 cos (z) — 47sin (x)) r<l1
10 + (21 cos (1) — 47sin (1)) rz=1
(4cos(—1+4z) —3sin(—1+=z))e** 2+ 5+e**(21cos(z) —47sin (z)) 1<z
25

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 51

LDSolve [{y'' [x]-4%y' [x]+5%y[x]==Piecewise[{ {x,0<=x<1},{1,x>=1}}]1,{y[0]==1,y" [ﬂo] ==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

262
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16.1 problem 1
Internal problem ID [12814]

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‘]]

Y +3y=9d(z-2)

With initial conditions

v Solution by Maple
Time used: 5.921 (sec). Leaf size: 20

e

kdsolve( [diff (y(x) ,x)+3*y(x)=Dirac(x-2),y(0) = 1],y(x), singsol=all)

~—

y(z) = Heaviside (z — 2) €537 4 ¢ 737

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 21

r

N
LDSolve [{y' [x]+3*y[x]==DiracDelta[x-2],{y[0]==1}},y[x],x, IncludeSingularSolutiﬁons -> True]

y(z) = e (®0(z — 2) + 1)
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16.2 problem 2
Internal problem ID [12815]

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 = d(x — 1) + 2 Heaviside (z — 2)

With initial conditions

v Solution by Maple
Time used: 6.234 (sec). Leaf size: 46

e

kdsolve ([diff (y(x),x)-3*y(x)=Dirac(x-1)+2*Heaviside(x-2),y(0) = 0],y(x), sings\ 1=all)

2 Heavisi -2 2 Heavisi —2)e6+3¢
y(z) = — eav131ge (x —2) n eaviside (; )e + Heaviside (—1 + z) e~

v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 44

‘ DSolve [{y' [x]-3*y[x]==DiracDelta[x-1]+2*UnitStep[x-2],{y[0]==0}},y[x],x, IncluheSingularSolut

2(e® —e3) (0(2—x) — 1)
3eb

y(z) = ¥ 30(x — 1) +
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16.3 problem 3
Internal problem ID [12816]

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: 6.469 (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) = O}],y(x), singsol

(Heaviside (z — 37) + Heaviside (x — 7)) sin (3z)
y(z) = — 3

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 26

‘ DSolve[{y'' [x]+9*y[x]==DiracDelta[x-Pi]+DiracDelta[x-3*Pi],{y[0]==0,y"' [0] ==0}} ,y[x],x,Includ

y(z) = —%(O(x — 31) + 6(z — 7)) sin(3z)
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16.4 problem 4
Internal problem ID [12817]

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=26(z—1)

With initial conditions

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

v Solution by Maple
Time used: 6.187 (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) = 1jl,y(x), singsol

y(x) = 2 Heaviside (=1 + z) e (=1 +z) + *x

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==1}},y[x],x, IncjludeSingularSol

y(z) = e“ 12z - 1)0(z — 1) + ex)
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16.5 problem 5
Internal problem ID [12818]

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 + by = cos (z) + 26(z — )

With initial conditions

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

v Solution by Maple
Time used: 6.625 (sec). Leaf size: 50

-

Ldsolve( [diff (y(x),x$2)-2*diff (y(x) ,x)+5*y(x)=cos(x)+2*Dirac(x-Pi),y(0) = 1, D}y) (0) = 0],y(x

4¢e” 2 7e” sin (2 i
y(z) = sin (2z) Heaviside (z — 7) €* ™" + © 0058( z) _Te S;(;( z) _ sml(()a:) + 0085(36)

v/ Solution by Mathematica
Time used: 0.506 (sec). Leaf size: 54

‘ DSolve [{y'' [x]-2*y' [x]+5*y[x]==Cos [x]+2*DiracDelta[x-Pi],{y[0]==1,y' [0]==0}} ,$( [x],x,IncludeS

y(z) = %(10695_”0(90 — ) sin(2z) — sin(z) + 8€” cos(2z) + (2 — Te” sin(z)) cos(z))
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16.6 problem 6
Internal problem ID [12819]

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 = 6(z — ) cos (x)

With initial conditions

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

v Solution by Maple
Time used: 5.968 (sec). Leaf size: 16

Y

-

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) (-1+ H2eaviside (z —))

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

‘ DSolve [{y'' [x]+4*y[x]==Cos [x]*DiracDelta[x-Pi],{y[0]==0,y' [0]==1}},y[x],x, InciudeSingularSol

y(x) = (0(z — w) — 1) sin(z)(— cos(z))
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16.7 problem 7
Internal problem ID [12820]

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 — ) f(x)

With initial conditions

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

v Solution by Maple
Time used: 6.188 (sec). Leaf size: 24

e \

Ldsolve([diff(y(x),x$2)+a"2*y(x)=Dirac(x—Pi)*f(x),y(O) = 0, D(y)(0) = 0],y(x) J singsol=all)

y(z) = Heaviside (z — ) Zin (a(x — m)) f(m)

v/ Solution by Mathematica
Time used: 0.398 (sec). Leaf size: 26

‘ DSolve[{y'' [x]+a~2*y[x]==DiracDelta[x-Pi]*f [x],{y[0]==0,y' [0]==0}},y[x],x, InciudeSingularSol

f(m)8(z — 7) sin(a(r — x))

a

y(z) = —
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17.1 problem 1
Internal problem ID [12821]

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(2) = 2y1(x) — 3y2(z)
Yo () = y1(x) — 2y2()

v/ Solution by Maple
Time used: 0.031 (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)}] ,singsol=all)

y1(z) = 16" + cpe7”"
c1e” _
yo(z) = 13 + cge

T

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 72

LDSolve [{y1' [x]==2*y1[x]-3*y2[x],y2"' [x]==y1[x]-2*y2[x]},{y1[x],y2[x]},x, Includ}eSingularSoluti

yl(z) — %e‘” (c1(3€® — 1) — 3cp(e** — 1))

y2(z) — %e“’” (cr(e® —1) — ca(e® = 3))
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17.2 problem 3
Internal problem ID [12822]

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(z) = 1 (2) — 2y2(2)
Yo(z) = y1(z) + 3ya(z)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

Ldsolve( [diff(y__1(x),x)=y__1(x)-2*y__2(x),diff(y__2(x),x)=y__1(x)+3*y__2(x)] ,Jéingsol=a11)

y(z) = ezmgSiﬂ.(x) a + cos.(:c) ca)
() = _e*(sin (z) ¢1 —sin (z) 622-|- cos () ¢ + cos (z) ¢3)

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 51

LDSolve [{y1' [x]==y1[x]-2xy2[x],y2' [x]==y1[x]+3*y2[x]},{y1[x],y2[x]1},x, IncludeSjingularSolution

y1(z) = €*(c; cos(z) — (c1 + 2¢3) sin(x))
y2(z) — €**(cy cos(z) + (c1 + ¢2) sin(z))
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17.3 problem 4
Internal problem ID [12823]

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

Y, (z) = 1 (z) + 2(z) + 2 — 1
yo(z) = 3y1(z) + 2u2(x) — 5z — 2

With initial conditions
[y1(0) = —2,2(0) = 3]

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

Ldsolve([diff(y__l(x),x) = y__1(x)+2*y__2(x)+x-1, diff(y__2(x),x) = 3*y__1(x)f?*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 [12824]

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

,(x):2y1x(w) _yaw(Qw) _3+£_l

72
ys(z) = 2y1(z) + 1 — 6z

With initial conditions
[y1(1) = =2,92(1) = —5]

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

-

Ldsolve([diff(y__l(x),x) = 2xy__1(x)/x-y__2(x)/x"2-3+1/x-1/x"2, diff(y__2(x),x} = 2%y__1(x)+1

yi(z) = —2z
yo(z) = =1+ z(—5z + 1)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 19

‘ DSolve [{y1' [x]==2*y1[x]/x-y2[x]/x"2-3+1/x-1/x"2,y2"' [x]==2*y1 [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 [12825]

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
xr T
T X

With initial conditions
[yl(_l) = 3,y2(—1) = _3]

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

Ldsolve([diff(y__l(x),x) = bxy__1(x) /x+4*xy__2(x)/x-2*x, diff(y__2(x),x) = —6*yJ__1(x)/x—5*y__2

(@) 223 + 12— 2
)= —"=
n 7

(z) = 223 + 222 — 6
Y2 = oF

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

-

LDSolve [{y1' [x]==5*y1[x]/x+4*y2[x]/x-2%x,y2' [x]==-6*y1[x]/x-5*y2[x]/x+5*x},{y

1}[-1] ==3,y2[-1]-=

2
yl(z) = 22° + 2 — =
x
34 .2
-3
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17.6 problem 13 (a)
Internal problem ID [12826]

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

Y1 (z) = 3y1(2) — 202 ()
Yo(z) = —v1(2) + 9a(x)

With initial conditions
[y1(0) = 1,42(0) = —1]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 119

Ldsolve([diff(y__l(x),x) = 3*xy__1(x)-2*y__2(x), diff(y__2(x),x) = -y__1(x)+y__2(x), y__1(0) =

y1(z) = <% + ?) o(21V3)2 n (% _ ?) o (2+V3)e
1, V3 e(2+\/§)x 1 V3 e—<—2+\/3)x
yg(x)=—<2+2)2 3+(2 2) ' V3
. <%+T3>2e(2+\/§)z . (% _ Tg) 2—(—2+\/§>z

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 79

‘ DSolve [{y1l' [x]==3*y1[x]-2*y2[x],y2"' [x]==-y1[x]+y2[x]},{y1[0]==1,y2[0]==-1}, {ﬂl [x],y2[x]},x,I

yl(z) — %e—((\/é—z)x) <<1 + \/§> e2V3r 41— \/§>

y2(z) — —%e‘«‘/g‘?)“’) (em‘” + 1)
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17.7 problem 13 (b(i))
Internal problem ID [12827]

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

¥i(z) = sin (z) y1(z) + vz y2(2) +In ()
Yo(z) = tan (z) y1(z) — e"ya(x) + 1

With initial conditions
[y1(1) = 1,52(1) = —1]

X Solution by Maple

s

Ldsolve( [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__

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]*y1l[x]-Exp [x]}y2 [x]+1},{y1[1

Not solved
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17.8 problem 13 (b(ii))
Internal problem ID [12828]

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

¥i(z) = sin (z) y1(z) + vz y2(2) +In ()
Yo(z) = tan (z) y1(z) — e"ya(x) + 1

With initial conditions
[11(2) = 1,52(2) = —1]

X Solution by Maple

s

Ldsolve( [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__

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]*y1l[x]-Exp [x]}y2 [x]+1},{y1[Z

Not solved
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17.9 problem 13 (c(i))
Internal problem ID [12829]

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

y1(z) = e "y (z) — VI + Lya(z) + 7°

/ _ yl(x)
(z) = 22 —4x +4

With initial conditions
[y2(0) = 0,12(0) = 1]

X Solution by Maple

dsolve([diff(y__1(x),x) = exp(-x)*y__1(x)-(1+x)~(1/2)*y__2(x)+x"2, diff(y__2(#),X) =y__1(x)

N

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve[{y1l' [x]==Exp[-x]*yl[x]-Sqrt[x+1]*y2[x]+x~2,y2' [x]==y1[x]/(x-2)"2},{y1 [jb] ==0,y2[0]==1}

Not solved
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17.10 problem 13 (c(ii))
Internal problem ID [12830]

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

y1(z) = e "y (z) — VI + Lya(z) + 7°

/ _ yl(x)
(z) = 22 —4x +4

With initial conditions
[¥1(3) = 1,12(3) = 0]

X Solution by Maple

dsolve([diff(y__1(x),x) = exp(-x)*y__1(x)-(1+x)~(1/2)*y__2(x)+x"2, diff(y__2(#),X) =y__1(x)

N

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve[{y1l' [x]==Exp[-x]*yl[x]-Sqrt[x+1]*y2[x]+x~2,y2' [x]==y1[x]/(x-2)"2},{y1 [jB] ==1,y2[3]==0}

Not solved
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18.1 problem 1
Internal problem ID [12839)

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 (x) =2y (x) — 3yz(z) + 5¢€°
yo(z) = y1 () + dya(z) — 2877

v Solution by Maple
Time used: 0.157 (sec). Leaf size: 112

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

oz por
yi(z) = €* cos (ﬂw) c2 + €* sin (\/ém) ¢+ % — 2e

&7 cos (V2x) e,  €¥v2sin (vV2z) ey

esin (vV2z) e €¥v2cos (V2z)er e ®  5e?
B 3 B 3 T3 TG

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 108

-

LDSolve [{y1' [x]==2*y1[x]-3*y2[x]+5*Exp [x],y2' [x]==y1 [x]+4*y2[x]-2*Exp[-x]}, {yl}[x] ,y2[x1},x,In

yl(z) — —%ez (—20162’” cos (\/Ew) +v2(c1 + 3¢5)e® sin (\/ﬁx) + 5)

(c1 4 ¢2)e*@ sin (V2z)
V2

T

y2(z) — 5% + co€** cos (\/§x> +
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18.2 problem 2
Internal problem ID [12840]

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)
yy(x) = =3y1 () + y2(z) — 8 cos (z)* + 6 cos (z)

v Solution by Maple
Time used: 1.578 (sec). Leaf size: 146

Ldsolve( [diff (y__1(x),x)=y__2(x)-2%y__1(x)+sin(2xx),diff (y__2(x),x)=-3*y__1(x) f-y__2 (x) -2*cos

_z . \/gx _z \/g.%'
y1(x) = coe” 2 sin 5 +e” 2 cos 5 cl

n 16cos (3z) 4cos(2z) 6sin(3z) + 7sin (2x)

73 13 73 13
ya(z) = + +
2 2 2
_z . fw
~ e"2+/3 sin <%> C1 B 60 sin (3x) 4 9sin (2x) 4 14 cos (3z) n 6 cos (2z)
2 73 13 73 13
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v/ Solution by Mathematica
Time used: 4.455 (sec). Leaf size: 223

[DSolve [{y1' [x]==y2[x]-2*y1[x]1+Sin[2*x],y2' [x]==-3*y1[x]+y2[x]-2*Cos[3*x]}, {yl\J[x] ,y2[x1},x,In

7 6 6
yl(z) — e sin(2z) — - sin(3z) — 13 — cos(2x) + - cos(3x)
\/_1' V3z 2cpe~%/? sin (%)
+ cle_w/ 2 cos — V3 3cie —%/2gin 5 + 7

9 60 6 14
y2(z) — B sin(2z) — s sin(3z) + E cos(2z) + = 3

+ coe™/? cos (%) — 2v/3c1e7*?sin (%) + v3ce™/ % sin <@>

cos(3x)
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18.3 problem 3
Internal problem ID [12841]

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: 0.062 (sec). Leaf size: 107

‘dsolve([diff(y__l(x),x)=2*y__2(x),diff(y__2(x),x)=3*y__1(x),diff(y__3(x),x)=2+y__3(x)—y__1(x

(7)) = e¥8%cy + czeV0?
\/6 (e\/ngQ - 03e_‘/6“”>
ya(z) = )
_ 2e%c, e~ Voec, eVoee,
) = G VB) (24 v8) T 24 V6 24 V6
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v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 232

e

kDSolve [{y1' [x]==2xy2[x],y2' [x]==3*y1[x],y3"' [x]==2%y3[x]-y1[x]},{y1[x],y2[x] ,ij [x]1},x,Include

yl(z) — ée_‘/g"” <301 (62‘/6”” + 1) + V6c, <62‘/é“’ - 1>>

y2(z) — ie“/g” <\/écl (62‘/6”” - 1> + 2¢; (62‘/6”” + 1))

y3(z) — %e“/é”c (2 <02 (— (3 + \/6> e2Vor 66(2+\/6>m -3+ \/6) + 6036(2+\/6)x>
-3¢ ((2 + \/6) 2V _ 4e<2+\/6)x +2— \/6))
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18.4 problem 4
Internal problem ID [12842]

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

yi(:v) =2y (z) z — x2y2(x) + 4x
Uo(z) = y1(z) € + 3 ya(z) — 4cos (ac)3 + 3 cos (z)

X Solution by Maple

Ldsolve ([diff(y__1(x),x)=2*x*xy__1(x)-x"2*y__2(x)+4*x,diff (y__2(x) ,x)=exp(x) *y_J_l (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 [12843]

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

Ldsolve( [diff (y__1(x),x)=2xy__1(x)-3*y__2(x),diff(y__2(x),x)=y__1(x) -2*y__2(x)}] ,singsol=all)

Y1 (.’,C) = cle"’” + 026_z
c1e* _
yz(.’ﬂ) = 13 + (&)15]

T

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 81

e

kDSolve [{y1' [x]==-2%y1[x]-3*y2[x],y2' [x]==y1[x]-2*y2[x]},{y1[x],y2[x]},x, Inclu\ﬁ‘ieSingularSolut

yl(z) — e ** <01 cos <\/§x> — /3¢y sin (\@3:))
y2(z) — %e_h (302 cos (\/§x> + /3¢y sin <\/§x>)
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18.6 problem 5 c
Internal problem ID [12844]

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(x) = 2y1(x) — 3y2(z) + 4z — 2
Uo(z) = y1(z) — 2y2(x) + 3z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve([diff(y__l(x),x)=2*y__1(x)-3*y__2(x)+4*x-2,diff(y__2(x),x)=y__1(x)—2*y}_2(x)+3*x],sin

y1(z) = 26" + e %c; + x

coe”
yo(z) = 23 +e Py — 1422

v/ Solution by Mathematica
Time used: 3.724 (sec). Leaf size: 101

e

lDSolve [{y1' [x]==-2%y1[x]-3*y2[x]+4*x-2,y2"' [x]==y1 [x] -2*y2 [x] +3*x},{y1[x],y2 [x\j] },x,IncludeSir

yl(z) = _g + c1e7*" cos (\/§m> — \/?;626‘2”” sin (\/gz) + 4%

1 22 gj 3
y2(z) — % + cpe 2% cos (\/5&5) 4 ae il/ng(\/_x) — %
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18.7 problem 6 a
Internal problem ID [12845]

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
yh(z) = i) | Ao
i) = ~2) (@)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

‘dsolve([diff(y__l(x),x)=5/x*y__1(x)+4/x*y__2(x),diff(y__2(x),x)=—6/x*y__1(x)—#/x*y__Q(x)],si

() cz? + ¢y
r)=—"86H-—
hn =

(z) = 2¢12% + 3cy
Y2 = o7

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

yl(z) — 2 CoT
x

y2(z) — —% — X
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18.8 problem 6 c
Internal problem ID [12846]

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
T T
6 5
i) = -0 wela)

v/ Solution by Maple
Time used: 0.016 (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__1kx)—S/x*y__2(x)

_ar?+228+ o

Y1 () T
2c122 + 223 + 3¢y
2x

Yo(z) =

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}, {le[x] ,y2[x1},x,In

yl(z) = 222 + cor + %
301

2z) = —a? — cyz — b
y2(x) R
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18.9 problem 7
Internal problem ID [12847]

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
1(z) + ya(z) — 2y3(2)

2y
Yo (2) = 3ya(x) — 2y3(x)
3y1(z) + ya(z) — 3ys()

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 65

\dsolve([diff (y__1(x),x)=2%y__1(x)+y__2(x)-2xy__3(x),diff (y__2(x),x)=3xy__2(x)-2%y__3(x),diff

2
coe
y1(z) = c1e” + 22 + cze””
Yo(z) = c16” + ce®® + cze™”
2
y3(x) = c1” + @ + 2cze™”

2

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]f'YQ [x]-3*y3[x]}

yl(z) = e *((e” — 1) (c2e® — c;»,e“” —c3) —c1(—3e* + ¥ +1))
y2(z) = e (—(c1(2e + 1) (e” — 1)%) + 20263z (c2 4 c3)€™ + c3)
y3(z) = e (— (1 (=3 + €* +2)) + c2* — (2 + c3)€* + 2c3)
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18.10 problem 8
Internal problem ID [12848]

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 (x) = 5y1(z) — Sya(x) — 5y3(x)
Yo(2) = —y1(z) + 4ya(x) + 2y3(x)
y3(x) = 3y1(z) — 5ya(x) — 3y3(x)

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 71

‘dsolve([diff(y__l(x),x)=5*y__1(x)—5*y__2(x)—5*y__3(x),diff(y__2(x),x)=—1*y__1kx)+4*y__2(x)+2

y1(z) = e (sin (x) ¢y + cos () c3)

() (2sin (x) ca — sin (z) c3 + cos (z) ¢z + 2 cos () c3 — 5ey) €2
2(T) = —
d

y3(z) = e (sin (x) ¢z + cos (x) c3 — c1)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 109

e

lDSolve [{y1' [x]==5%y1[x]-5*y2[x]-5*y3[x],y2' [x]==-1*y1[x]+4*y2 [x]+2*y3[x] ,y3' [%(] ==3%y1 [x] -5*y

y1(z) = €**(c; cos(z) + (3¢; — 5(cy + ¢3)) sin(z))
y2(z) — €**(—cy(sin(z) + cos(x) — 1) + ¢3(2sin(z) + cos(z) — 1) + co(2sin(x) + cos(z)))
y3(x) — €**(c; cos(z) + (3c1 — 5(cz + ¢3)) sin(z) — ¢; + ¢3)

8
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18.11 problem 9
Internal problem ID [12849]

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 (x) = 4y1(z) + 6ya(x) + 6ys(x)
Yo(2) = y1(x) + 3y2(z) + 2y3(2)
y3(z) = —y1(x) — 4y2(x) — 3ys(z)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 63

‘dsolve([diff(y__l(x),x)=4*y__1(x)+6*y__2(x)+6*y__3(x),diff(y__2(x),x)=1*y__1(#)+3*y__2(x)+2*

Y1 (w) = cze4‘” + 63e_"”

4z T

co€ cse”
yz(.’l)) = 23 + 33 —+ cle“’
(z) = Tese™  cpel® .
Ys = 6 3 1

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 145

LDSolve [{y1' [x]==4xy1[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

yl(z) — %e_m((5cl + 6(cy + ¢3))e>® — 6(cy + 03))

1
y2(z) — 1—56_z(—5(01 — 3c2)e™ + (5c1 + 6(ca + ¢3))e™ — 6(ca + c3))

1 7 1
y3(z) — g(cl —3c2)e” + 5(02 +c3)e™ — 1—5(501 +6(cz +c3))e™
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18.12 problem 10
Internal problem ID [12850]

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(z) + 2y2(x) — 3ys(x)
Yo () = =3y1(x) + 4y2(x) — 2y3(2)
y3(z) = 2y1(z) + ys(x)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 102

‘dsolve([diff(y__l(x),x)=1*y__1(x)+2*y__2(x)—3*y__3(x),diff(y__2(x),x)=—3*y__1kx)+4*y__2(x)—2

() e?*(3 cos (3z) c2 + cos (3z) c3 + sin (3z) 2 — 3sin (3z) ¢z + ¢1)
1 =
2

e**(6 cos (3z) cz — 2 cos (3z) c3 — 2sin (3x) c; — 6sin (3z) c3 + Tey)
ya(z) = 4

y3(z) = e*(c; + sin (3x) ¢z + cos (37) c3)

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 176

LDSolve [{y1' [x]==1%y1[x]+2*y2 [x]-3*y3[x] ,y2' [x]==-3*y1[x] +4*y2 [x]-2*y3[x] ,y3' [%(] ==2x%y1 [x] +0*y

1

yl(z) — 562”"((1101 —2(ca 4 ¢3)) cos(3z) — 3(c1 — 2¢2 + 3c3) sin(3z) + 2(—cy + ¢c2 + ¢3))
1

y2(z) — 562"’((701 + 2¢9 — Teg) cos(3z) + (—9¢1 + 6¢p — 6¢3) sin(3x) + 7(—c1 + ¢2 + ¢3))

1
y3(z) — 562’”((401 — 4co + 5c3) cos(3x) + (6¢1 — 3e3) sin(3z) + 4(—c1 + ¢2 + ¢3))
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18.13 problem 11
Internal problem ID [12851]

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 () = =241 () — y2(z) + ys3(z)
Yo(z) = —y1(2) — 292(x) — y3(=)
y3(z) = y1(z) — y2(z) — 2y3(z)

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

‘dsolve([diff(y__l(x),x)=—2*y__1(x)—1*y__2(x)+1*y__3(x),diff(y__2(x),x)=—1*y__ﬁ(x)—2*y__2(x)—

yi(z) =co+ c3e™ 3"
Y2(z) = —cy — c3e7 4 c1e™
y3(z) = —2c3e7% + ¢y + cre” "

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 130

e B

LDSolve [{y1' [x]==-2%y1[x]-1*y2[x]+1*y3[x],y2' [x]==-1%y1[x]-2*y2[x]-1*y3[x],y3 'J[x] ==1xy1[x]-1%

y2(z) — —e_?’z(—(cl (63” — 1)) +cy (63m + 2) —c3 ((33z — 1))

y3(z) = —e (1 (€% — 1) —ca(e¥ — 1) + c3(e* +2))
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18.14 problem 12
Internal problem ID [12852]

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) = y1(x) + ya(z) + 2y3()
Yo(z) = y1() + ya(x) + 2y3(2)
y3(x) = 2y1(z) + 2y2(x) + 4ys(z)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 42

‘dsolve([diff(y__l(x),x)=1*y__1(x)+1*y__2(x)+2*y__3(x),diff(y__2(x),x)=1*y__1(*)+1*y__2(x)+2*

y1(z) = cp + cze®

Yo () = o + 3% + ¢
y3(.’13) = 26366$ — Cy — %
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" [xj] ==2xy1 [x] +2*y2

yl(z) — %(01 (€% +5) + (ca + 2¢c3) (% — 1))
y2(z) — é(cl (€% —1) 4+ c2(e* 4+ 5) + 2c3(e* — 1))
y3(z) — %(01 (€% —1) + c2(e* — 1) 4 ¢3(2¢* + 1))
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18.15 problem 13
Internal problem ID [12853]

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(z) = 241 () + ya2(z)

(
yo(z) = —y1(z) + 2ya(z)
yé(w)—3y3() 4ya(x)
Yy () = 4y3() + 3ya(x)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 82

Ldsolve ([diff(y__1(x),x)=2*y__1(x)+1*xy__2(x)+0*y__3(x)+0xy__4(x),diff(y__2(x) ,j() ==1xy__1(x)+2

y1(z) = € (sin (x) c3 + ¢4 cos ())

yo(z) = —ezx(sm (x) cy — cos (z) c3)
y3(z) = €% (cos (4z) cy + sin (4x) c1)

ys(z) = —63“ (cos (4z) ¢; — sin (4x) c2)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 92

‘ DSolve [{y1' [x]==2x*y1 [x]+1*y2[x]+0*y3 [x]+0*y4 [x] ,y2' [x]==-1%y1 [x]+2*y2[x]+0*y3 ‘[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(x) — €3*(c4 cos(4x) + c3sin(4x))
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18.16 problem 14
Internal problem ID [12854]

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
1(z) = ya(z)
Yo(2) = —3y1(z) + 2y3(2)
yé(-’E) = ya(x)
Ya(z) = 2y1(z) — 5y3(z)
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v/ Solution by Maple
Time used: 0.109 (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) ,}() =-3x*y__1(x)+C

o) Cat+vE)! ci(mx) Ci(mx)
a4+ vE) sm(mx) VB)* sin (V4 - V5z)
/i o (mm) ser =7 cos (/= VBa)
BV 5sm< 4+\/5x> 8civ/4— 5 5811:(¢mx)

i

Y2 () =—clsln( 4+\/_x> CgSln( \/gx)
+63cos( 4+\/5x>+04cos< \/Ex)

y3(z) = 22 + 22
13c3v/4 4+ /5 sm( 4+\/5m> 1304 V5 sin (\/4—\/3:v>
+ 22
3c1 4+\/_ cos( 4+\/5m> 302 cos (\/4—\/3x>
B 22
3cs 4+\/_ sm( 4+\/5x> 3c4 sm (\/4—\/330)
a 22
@ ¢ sin (\/ ++/5z > \/3 Co Sin (\/4 \/3m> V5
Ya\) = 9
03cos( ) 5 c4cos<\/ \/5$)\/5+clsin< 4—|—\/5z>
- 2 2
+0231n< ) c3cos< ) _c4cos< 4—\/5ac>
2 2
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v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 730

[DSolve [{y1' [x]==0*y1[x]+1*y2[x]+0*y3 [x]+0*y4 [x],y2"' [x]==-3*y1 [x]+0*y2[x] +2*y3\J[X] +0xy4[x],y3'

e#lw
_&}
#1244
H#12e#1® 4 pe#le

yl(z) — c3RootSum #1* + 8417 + 11&,

1
+ chRootSum

1
+ §C4RootSum

1
+ L—lczRootSum

1
y2(z) — §c4RootSum #1* + 8417 + 11&,

1
+ 503R00tSum

1
+ ZCQROOtSUm

#14 + 8#1% + 11&,

#1* 4+ 8412 4 11&,

#1° +
#126#19: + 56#193

4#1

“

e#lx

#1%2 +4

#1* 4 8#1% + 11&,

H1* + 841% + 11&,

#1% 4+ 4
H#12e#17 4 pe#le

“

#1° + 4#1

e#lx

#12 +4&]

#1e#l®

“

#1* 4+ 8412 4 11&,

341%e#1% 4 11e#1®

“

#12 + 4

1
— chRootSum

1
y3(z) — iclRootSum H1* + 8#1% + 11&,

1
+ Zc;:,RootSum

1
+ éczRootSum

1
+ Zc4RootSum

1
y4(z) — CQRootSum #1* + 8#1° + 11&,

1

+ EclRootSum
1

+ Zc4RootSum

1
— Zc;;RootSum

#1* + 8#1% + 11&,

&
#1° 4+ 4#1 }
#lx

62 &]
#1°+ 4

H12e#1® 4 3e#le

#1* 4 8#1% + 11&,

#1* + 8#1% + 11&,

“

#1% 4+ 4
Frs

#1x
H12e#1® 4 3e#le

H1* + 841% + 11&,

#14 + 841% + 11&,

#1* 4 8#1% + 11&,

H1* + 8417 + 11&,

302

+ 441
#1° + 4#1 &]

e#lm

]
TH#1% 4+ 4

#16#1:10 &]

#1% 4+ 4

#126#193 + 3e#le %
#1% 4+ 4 ]

541%e#1% 4 11e#1® &
#1° 4+ 4#1 ]




18.17 problem 15
Internal problem ID [12855]

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

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 62

Ldsolve ([diff(y__1(x),x)=3*y__1(x)+2*xy__2(x)+0*y__3(x)+0xy__4(x) ,diff(y__2(x) ,%{) =-2xy__1(x)+3

y1(z) = €**(sin (2z) ¢; + cos (27) cz)
yo(z) = —e3x(sm (2x) co — cos (2x) ¢1)

yg(x) = c4e

ya(z) = cse™
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v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 255

[DSolve [{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*xy4 [x] ,y3'

y1(z) — €**(c; cos(2z) + ¢y sin(2x))
y2(x) — €**(cy cos(2z) — ¢ sin(2z))
y3(z) — cge””

y4(z) — c4e

y1(z) — €**(c; cos(2z) + ¢y sin(2z))
y2(z) — 39”(02 cos(2zx) — ¢ sin(2x))
y3(z) — 036z

y4(z) —

y1(z) = €3*(c; cos(2z) + ¢ sin(2x))
y2(z) — (02 cos(2z) — ¢ sin(2z))
y3(z) —

y4(z) — c4e

y1(z) — €**(c; cos(2z) + ¢y sin(2z))
y2(x) — (02 cos(2x) — ¢ sin(2x))
y3(z) —

y4(z) —
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18.18 problem 16
Internal problem ID [12856]

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

v/ Solution by Maple
Time used: 0.031 (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(z) = 16" + coe™®

yo(z) = c16” — coe™" — 36" + che””
y3(z) = c3e” + cqe™”

ys(z) = c3e” — cqe

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 148

‘ DSolve [{y1' [x]==0xy1l [x]+1*y2[x]+0*y3 [x]+1*y4[x],y2' [x]==1%y1[x]+0*y2[x]-1*y3 [#] +0*y4 [x] ,y3"' [

Y1(@) = g6 (e (e +1) + (ea + ) (¢ ~ 1))
y2(z) — %e‘x (c1(e®® — 1) + 2™ — 3™ + ¢ + ¢3)
y3(@) = e (es(e +1) + sl ~ 1))

yA(@) = e (es(e — 1) + eale +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 [12857]

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

T'(t) = —2xz(t) + 3y(t)
Y (t) = —=(t) + 2y(2)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

Ldsolve( [diff (x(t),t)=-2%x (t)+3*y(t) ,diff (y(t),t)=—x(t)+2*y(t)],singsol=all) J

.’L'(t) = clet + CQG_t

Ccoe™
3

t

y(t) = cre’ +

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 72

LDSolve [{x' [t]==-2*x[t]+3*y[t],y' [t]==-x[t]+2*y[t]},{x[t],y[t]},¢, IncludeSingujLarSolut ions ->

z(t) — %e‘t (3ca(e* — 1) — cr (e* = 3))

y(t) — —%e_t (cl (€2t - 1) + 02(1 - 362t>)
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19.2 problem 2
Internal problem ID [12858]

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

o'(t) = —=(t) + 2y(t)
y'(t) = —2z(t) + 3y()

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

Ldsolve( [diff (x(t),t)=—-x(t)+2%y(t) ,diff (y(t),t)=-2%x(t)+3*y(t)],singsol=all) J

z(t) = *(cat + 1)

e'(2cot + 2¢1 + ¢3)
y(t) = 5

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

LDSolve [{x' [t]1==-x[t]1+2*y [t],y' [t]1==-2*x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingujLarSolut ions ->

z(t) = e'(—2c1t + 2cat + 1)
y(t) — e'(—2c1t + 2cat + cp)

308



19.3 problem 3
Internal problem ID [12859]

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) = —=(t) — 2y(t)
y'(t) = 2a(t) — 3y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 76

Ldsolve( [diff (x(t),t)=-x(t)-2%y (t) ,diff (y(t),t)=2%x(t)-3*y(t)],singsol=all) J

r(t) =e 2 (Sin <\/§t) ¢; + cos (\/gt) cg>

y(t) = e % (v/3 sin (V3t) c; — v/3 cos (V3t) c1 + sin (V/3¢) ¢1 + cos (v/31) ¢2)
2

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 96

-

DSolve [{x' [t]1==-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 (\/§t>>

y(t) — %e_% (302 cos (\/gt) +v3(2¢; — ¢3) sin (ﬁt))
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19.4 problem 4
Internal problem ID [12860]

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) = —=(t) — 2y(t)
y'(t) = 5x(t) + y(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

Ldsolve( [diff (x(t),t)=-x(t)-2%y (t) ,diff (y(t),t)=5*x(t)+1*y(t)],singsol=all) J

z(t) = ¢; sin (3t) + ¢ cos (3t)
3¢y cos (3t 3¢y sin (3t ¢y sin (3t Co cos (3t
y(t)=—12()—|— 22()_12()_22()

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 54

‘ DSolve [{x' [t]1==-x[t]-2*y[t],y' [t]1==B*x[t]1+1*xy[t]1},{x[t],y[t]},t, IncludeSingul#rSolutions ->

2(t) — 1 cos(3t) — %(c1 + 2¢,) sin(3%)

1
y(t) — co cos(3t) + 5(561 + ¢2) sin(3t)
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19.5 problem 5
Internal problem ID [12861]

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

z'(t) = —=(t) + 2y(2)
y'(t) = —2x(t) — y(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

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

z(t) = e *(cy sin (2t) + ¢y cos (2t))
y(t) = e *(cy cos (2t) — cy sin (2t))

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 51

LDSolve [{x' [t]1==-x[t1+2xy[t],y' [t]1==-2*x[t]-1xy[t]},{x[t],y[t]},t, IncludeSingujl.arSolut ions ->

z(t) — e *(cy cos(2t) + ¢y 5in(2t))
y(t) — e7(cy cos(2t) — ¢y sin(2t))
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19.6 problem 6

Internal problem ID [12862]

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

a(t) — 2y(t)
2z(t) +y(t)

' (t)
y'(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

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

z(t) = €' (cy sin (2t) + ¢y cos (2t))
y(t) = —e’(cy cos (2t) — ¢y sin (2t))

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]+1xy[t]1},{x[t],y[t]l},t, IncludeSingula#Solutions -> 1

z(t) — €'(c1 cos(2t) — ¢y sin(2t))
y(t) — €'(cy cos(2t) + c; sin(2t))
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19.7 problem 7
Internal problem ID [12863]

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

z'(t) = =5z(t) — y(t) + 2
y'(t) = 3x(t) —y(t) — 3

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

Ldsolve( [diff (x(t),t)=-5*x(t)-y(t)+2,diff (y(t),t)=3*x(t)-1%y(t)-3] ,singsol=a11})

5 —4t
z(t) = 3~ © 201 + cpe™
e 2t

y(t) = — 3coe™ " —

| ©

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 93

[DSolve [{x' [t]==-5*x[t]-y[t]+2,y' [t]==3*x[t]-1xy[t]-3},{x[t],y[t]1},t, IncludeSi\ gularSolutions

1
z(t) — Ee—‘“ (30e* — (1 + 24c; + 24c2)e™ + 3 + T2¢; + 24c¢5)

1
y(t) — 1—66_4t(—1864t + (14 24c; + 24c)e™ — 1 — 24¢1 — 8cz)
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19.8 problem 8
Internal problem ID [12864]

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

2'(t) = 3x(t) — 2y(t) — 6
y'(t) = 4z(t) —y(t) +2

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 57

Ldsolve([diff(x(t),t)=3*x(t)-2*y(t)-6,diff(y(t),t)=4*x(t)-1*y(t)+2],singsol=a}})

z(t) = —2 + €*(c; cos (2t) + ¢y sin (2t))
y(t) = —6 + e’(cy cos (2t) — ¢y cos (2t) + ¢; sin (2t) + ¢y sin (2t))

v/ Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 64

‘ DSolve [{x' [t]==3*x[t]-2xy[t]-6,y' [t]1==4xx[t]-1xy[t]1+2},{x[t],y[t]l},t, IncludeS#ngularSolution

z(t) — cie’ cos(2t) + (c; — ca)e sin(2t) — 2
y(t) — co€’ cos(2t) + (2¢c; — co)e’ sin(2t) — 6
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