A Solution Manual For

Elementary differential equations and
boundary value problems, 10th ed.,
Boyce and DiPrima

Elementary
Differential
Equations and

Boundary Value
Problems

William E. Boyce ' Richard C. DiPrima

Nasser M. Abbasi

May 16, 2024



Contents

1 Section 2.1. Page 40

2 Section 2.2. Page 48

3 Section 2.4. Page 76

4 Section 2.5. Page 88

5 Section 2.6. Page 100

6 Miscellaneous problems, end of chapter 2. Page 133

7 Chapter 3, Second order linear equations, 3.1 Homogeneous Equa-
tions with Constant Coefficients, page 144

8 Chapter 3, Second order linear equations, 3.3 Complex Roots of the
Characteristic Equation , page 164

9 Chapter 3, Second order linear equations, 3.4 Repeated roots, re-
duction of order , page 172

10 Chapter 3, Second order linear equations, section 3.6, Variation of
Parameters. page 190

11 Chapter 3, Second order linear equations, 3.7 Mechanical and Elec-
trical Vibrations. page 203

12 Chapter 3, Second order linear equations, 3.7 Forced Vibrations.
page 217

13 Chapter 5.2, Series Solutions Near an Ordinary Point, Part 1. page
263

14 Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page
269

15 Chapter 7.5, Homogeneous Linear Systems with Constant Coeffi-
cients. page 407

16 Chapter 7.6, Complex Eigenvalues. page 417

H HEEBER &8 s

o G N —
o A o

o

28

N
=
g -

<
-
3

T
o
g @



17 Chapter 7.8, Repeated Eigenvalues. page 436
18 Chapter 7.9, Nonhomogeneous Linear Systems. page 447
19 Chapter 9.1, The Phase Plane: Linear Systems. page 505

20 Chapter 9.2, Autonomous Systems and Stability. page 517

Q

3 X 3
s = O

Bll

=
=



1 Section 2.1. Page 40

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27
1.28
1.29
1.30
1.31

problem 1

problem 2

problem 3

problem 4

problem 5

problem 6

problem 7

problem 8

problem 9

problem 10
problem 11
problem 12
problem 13
problem 14
problem 15
problem 16
problem 17
problem 18
problem 19
problem 20
problem 21
problem 22
problem 23
problem 24
problem 25
problem 26
problem 27
problem 28
problem 29
problem 30
problem 31

S SIS

IS es S|

HE



1.1 problem 1
Internal problem ID [448]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

y+y =e 4t

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

-

Ldsolve(B*y(t)+diff(y(t),t) = exp(-2*%t)+t,y(t), singsol=all)

-/

t 1
y(t) = g — § + e_2t + Cle_St

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 27

‘ DSolve [3*y[t]+y' [t] == Exp[-2*t]+t,y[t],t,IncludeSingularSolutions -> True] ‘

t
y(t) — 3+ e+ cre™ —

NeBi



1.2 problem 2
Internal problem ID [449]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

_2y + y/ — e2tt2

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

-

Ldsolve(—2*y(t)+diff(y(t),t) = exp(2*t)*t~2,y(t), singsol=all)

-/

t3 4+ 3c;) e

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 22

LDSolve [-2*y[t]+y' [t]== Exp[2*t]*t~2,y[t],t,IncludeSingularSolutions -> Truel J

y(t) — %e% (t° + 3c1)



1.3 problem 3
Internal problem ID [450]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

y+y =1+te™

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

-

Ldsolve(y(t)+diff(y(t),t) = 1+t/exp(t),y(t), singsol=all)

-/

(t* 4+ 2c1) e

yt) =1+ 5

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 27

LDSolve [y[t]l+y' [t] == 1+t/Exp[t],y[t],t,IncludeSingularSolutions -> True]

1
y(t) — ie_t (t* + 2¢" + 2¢1)



1.4 problem 4
Internal problem ID [451]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

% + 3 = 3cos (2t)

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

Ldsolve(y(t)/t+diff(y(t),t) = 3xcos(2*t),y(t), singsol=all) J
4cy + 65sin (2t) t 4 3 cos (2t
= oSS S mt

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 30

LDSolve [y[t]l/t+y' [t] == 3%Cos[2*t],y[t],t,IncludeSingularSolutions -> True] J

6t sin(2t) + 3 cos(2t) + 4c
y(t)—> ( ) T ( ) 1




1.5 problem 5
Internal problem ID [452]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

—2y+1vy =3¢

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

-

Ldsolve(—2*y(t)+diff(y(t),t) = 3*exp(t),y(t), singsol=all)

-/

y(t) = —3e' +cre*

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 17

LDSolve [-2*y[t]l+y' [t] == 3xExp[t],y[t],t,IncludeSingularSolutions -> Truel

y(t) = €' (=3 + c1€’)



1.6 problem 6
Internal problem ID [453]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y + ty’' = sin (t)

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

tdsolve(Q*y(t)H:*diff(y(t),t) = sin(t),y(t), singsol=all) J

u(t) = sin (t) — c;)Qs O)t+a

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 19

DSolve[2*xy[t]+t*y' [t]== Sin[t],y[t],t,IncludeSingularSolutions -> Truel

N\ J

y(t) — sin(t) — tt(;os(t) +c




1.7 problem 7
Internal problem ID [454]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

t +y =2te

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

dsolve (2*t*y (t)+diff (y(t),t) = 2*t/exp(t~2),y(t), singsol=all)

N J

yt) =+ 1) et

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

‘ DSolve [2xtxy[t]+y' [t] == 2*t/Exp[t~2],y[t],t,IncludeSingularSolutions -> Trueﬂ

y(t) = e * t+cr)

10



1.8 problem 8
Internal problem ID [455]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1

dyt+ (2 +1)y = ———
vt (E+1)y (2 + 1)

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

-

Ldsolve(4*t*y(t)+(t‘2+1)*diff(y(t),t) = 1/(+°2+1)"2,y(t), singsol=all)

-/

_arctan (t) + ¢
(2 +1)°

y(t)

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 18

LDSolve [4xt*xy[t]+(t"2+1)*y' [t] == 1/(t72+1)"2,y[t],t,IncludeSingularSolutions j—> True]

arctan(t) + ¢

u(t) = 2 +1)?

11



1.9 problem 9
Internal problem ID [456]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

y+2y =3t

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

-

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

-/

y(t) =3t — 6+ e 2cy

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 20

‘ DSolve[y[t]+2*y'[t] == 3*t,y[t],t,IncludeSingularSolutions -> True]

y(t) — 3t +cre™? — 6

12



1.10 problem 10
Internal problem ID [457]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

-

Ldsolve(—y(t)ﬂ:*diff(y(t),t) = t~2/exp(t),y(t), singsol=all)

-/

y(t) = (—e "+ a)t

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 17

-

N
LDSolve [-y[t]1+t*y' [t] == t~2/Exp[t],y[t],t,IncludeSingularSolutions -> True] J

y(t) = t(—e " +a)

13



1.11 problem 11
Internal problem ID [458]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

y+ vy = 5sin (2t)

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

Ldsolve(y(t)+diff(y(t),t) = Bxsin(2xt),y(t), singsol=all)

y(t) = sin (2t) — 2cos (2t) + e ¢

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 24

LDSolve [y[tl+y' [t] == 5*Sin[2*t],y[t],t,IncludeSingularSolutions -> True]

y(t) — sin(2t) — 2 cos(2t) + cie”*

14



1.12 problem 12
Internal problem ID [459]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

y+ 2y =3t

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

-

Ldsolve(y(t)+2*diff(y(t),t) = 3xt72,y(t), singsol=all)

-/

y(t) =32 — 12t + 24 + e 7y

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 25

LDSolve [y[t]+2*y' [t] == 3*t~2,y[t],t,IncludeSingularSolutions -> True]

y(t) — 3t2 — 12t + cre™/? + 24

15



1.13 problem 13
Internal problem ID [460]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

_y+yI=2e2tt

With initial conditions

[y(0) = 1]

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

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

y(t) = (2t — 2) e* + 3¢

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 19

e N

LDSolve [{-y[tl+y' [t] == 2%Exp[2*t]*t,y[0]==1},y[t],t,IncludeSingularSolutions j—> True]

y(t) — €' (2e'(t — 1) + 3)

16



1.14 problem 14
Internal problem ID [461]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

u+y =te

With initial conditions

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

Ldsolve([2*y(t)+diff(y(t),t) = t/exp(2*t),y(1) = 0],y(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 19

e

LDSolve [{2xy[t]l+y' [t] == t/Exp[2*t],y[1]==0},y[t],t,IncludeSingularSolutions -# True]

y(t) — %6"” (t*-1)

17



1.15 problem 15
Internal problem ID [462]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

24ty =t* —t+1

With initial conditions

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

e

Ldsolve([2*y(t)+t*diff(y(t),t) = t72-t+1,y(1) = 1/2],y(t), singsol=all)

~—

(t)_t2 t, 1, 1
YW= 73T 1o

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 22

‘ DSolve [{2*y[t]+t*y' [t] == t~2-t+1,y[1]==1/2},y[t],t,IncludeSingularSolutions +> True]

1/., 1
y(t)—)E(3t +t—2—4t—+-6>

18



1.16 problem 16
Internal problem ID [463]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

, 2y cos()
vy 2
With initial conditions
[y(m) = 0]

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

Ldsolve([2*y(t)/t+diff(y(t),t) = cos(t)/t~2,y(Pi) = 01,y(t), singsol=all) J
sin (¢
y(t) = tf )

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 11

‘ DSolve[{2xy[t]/t+y' [t] == Cos[t]/t"2,y[Pi]l==0},y[t],t, IncludeSingularSolution# -> Truel

sin(t)
12

y(t) —

19



1.17 problem 17
Internal problem ID [464]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

—2y+y =e*

With initial conditions

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

‘dsolve([-2*y(t)+diff(y(t),t) = exp(2xt),y(0) = 2],y(t), singsol=all)

y(t) = (2 +1t)e*

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

-

LDSolve [{-2xy[t]+y' [t] == Exp[2x*t],y[0]==2},y[t],t,IncludeSingularSolutions —>J True]

y(t) = e®(t +2)

20



1.18 problem 18
Internal problem ID [465]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y + ty’' = sin (t)

With initial conditions

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

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

_ sin(t)—cos(t)t-l—”;—l

y(t) - t2

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 26

kDSolve [{2*y[t]l+t*y' [t] == Sin[t],y[Pi/2]==1},y[t],t,IncludeSingularSolutions J—> True]

4sin(t) — 4t cos(t) + 12 — 4
) 1500 = st

21



1.19 problem 19
Internal problem ID [466]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

dyt’ +y't° =

With initial conditions

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

Ldsolve([4*t‘2*y(t)+t‘3*diff(y(t),t) = exp(-t),y(-1) = 0],y(t), singsol=all)

J

(t+1)e?

y(t) == 4

v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 18

LDSolve [{4*t~2xy[t]+t~3*y' [t] == Exp[-t],y[-1]1==0},y[t],t, IncludeSingularSolut%lons -> True]

e t(t+1)

y(t) - - 4

22



1.20 problem 20
Internal problem ID [467]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

t+1D)y+ty =t

With initial conditions

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

-

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

-/

_t—1+2e

y(t) "

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 23

LDSolve [{(1+t)*xy[t]1+t*y' [t]== t,y[Log[2]]==1},y[t],t,IncludeSingularSolutions j—> True]

e t(eft—1)+2)
t

y(t) —

23



1.21 problem 21
Internal problem ID [468]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

—g +y' =2cos (t)

With initial conditions

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

s

Ldsolve([—1/2*y(t)+diff(y(t),t) = 2xcos(t),y(0) = al,y(t), singsol=all)

~—

y(t) = —4CO5S () + SSig (t) +eza+ 422

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 31

‘ DSolve[{-1/2*y[t]+y' [t] == 2x*Cos[t],y[0]==a},y[t],t,IncludeSingularSolutions +> Truel

y(t) = %((m 4 4)¢"”? 4 8sin(t) — cos(t))

24



1.22 problem 22

Internal problem ID [469]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

—y+2 =ei
With initial conditions
[y(0) = a]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18
Ldsolve( [-y(t)+2*diff (y(t),t) = exp(1/3%t),y(0) = al,y(t), singsol=all) J

y(t) = e3 (—3 + (a+3) e%)

v Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 26

LDSolve [{-y[t]l+2*xy' [t] == Exp[1/3*t],y[0]==a},y[t],t,IncludeSingularSolutions j—> True]

y(t) — €3 ((a + 3)e® - 3)

25



1.23 problem 23
Internal problem ID [470]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

243y =e %

With initial conditions

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

Ldsolve([—2*y(t)+3*diff(y(t),t) = exp(-1/2%Pi*t),y(0) = al,y(t), singsol=all) J

(3m —2et-3-3) 4 da + 2) 0%
3t +4

y(t) =

v Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 43

LDSolve [{-2xy[t]1+3*y' [t] == Exp[-1/2*Pixt],y[0]==a},y[t],t, IncludeSingularSoluj:ions -> True]

e2/3 ((4 + 3m)a — 2e~s(4H3ME 4 2>
4437

y(t) =

26



1.24 problem 24
Internal problem ID [471]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(t+1)y+ty =2te™?

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

[dsolve([(1+t)*y(t)+t*diff(y(t),t) = 2xt/exp(t),y(1) = al,y(t), singsol=all) J

(t*+ae—1)e?
t

y(t) =

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 22

LDSolve [{(1+t)*xy[t]1+t*y' [t] == 2xt/Exp[t],y[1]l==a},y[t],t, IncludeSingularSolutjions -> True]

e“(ea+t*—1)
t

y(t) —

27



1.25 problem 25

Internal problem ID [472]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and

DiPrima

Section: Section 2.1. Page 40
Problem number: 25.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y +ty =

sin (¢)
t

With initial conditions

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

Ldsolve([2*y(t)+t*diff(y(t),t) = sin(t)/t,y(-1/2%Pi) = al,y(t), singsol=all) J

y(t) =

_ —cos(t)—i—#

v Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 22

t2

-

LDSolve [{2*y[t]+t*y' [t] == Sin[t]/t,y[-Pi/2]==a},y[t],t,IncludeSingularSoluti

N
ofls -> Truel

y(t) —

28

n2a — 4 cos(t)

4¢2



1.26 problem 26
Internal problem ID [473]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cos (t)y +sin(t)y = e

With initial conditions

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

-

Ldsolve([cos(t)*y(t)+sin(t)*diff(y(t),t) = exp(t),y(1) = al,y(t), singsol=a11)}

y(t) = csc (t) (' + asin (1) —e)

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

LDSolve [{Cos[t]*y[t]+Sin[t]*y' [t] == Exp[t],y[1]==a},y[t],t, IncludeSingularSolj.\tions -> Truel

y(t) — csc(t) (asin(l) + €' —e)

29



1.27 problem 27
Internal problem ID [474]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

y + g = 2cos (t)

With initial conditions

[y(0) = —1]

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

s

Ldsolve([1/2*y(t)+diff(y(t),t) = 2xcos(t),y(0) = -1],y(t), singsol=all)

~—

[NES

4cos(t) 8sin(t) 9e”
t) = -

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 27

‘ DSolve[{1/2xy[t]+y' [t] == 2*Cos[t],y[0]==-1},y[t],t,IncludeSingularSolutions +> Truel

y(t) — %(—9@‘“2 + 8sin(t) + 4 cos(t))
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1.28 problem 28
Internal problem ID [475]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

2y , t
= = —- 11
3+y 2-|-

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

Ldsolve(2/3*y(t)+diff(y(t),t) = 1-1/2xt,y(t), singsol=all)

W =-2 2 ey
=—— 4+ " +4e3¢c
) 4 3 1
v Solution by Mathematica

Time used: 0.061 (sec). Leaf size: 24

LDSolve [2/3xy[t]+y' [t] == 1-1/2xt,y[t],t,IncludeSingularSolutions -> Truel

3t 21
y(t) — -7+ cre 23 4 5
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1.29 problem 29
Internal problem ID [476]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

%+y':3+2(:os(2t)

With initial conditions

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

s

Ldsolve([1/4*y(t)+diff(y(t),t) = 3+2*xcos(2*t),y(0) = 0],y(t), singsol=all)

~—

t

8 cos (2t) + 64sin (2t) 788e7«
65 65 65

y(t) =12+

v/ Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 32

‘ DSolve[{1/4xy[t]+y' [t] == 3+2xCos[2*t],y[0]==0},y[t],t, IncludeSingularSolutio#s -> Truel

4
y(t) — o (—197€¢** + 16 sin(2t) + 2 cos(2t) + 195)
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1.30 problem 30
Internal problem ID [477]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

—y+1y =1+ 3sin(t)

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

Ldsolve(—y(t)+diff(y(t),t) = 1+3*sin(t),y(t), singsol=all) J

y(t) = -1 — 3co2s(t) 3 331121(15) 4 eley

v Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 25

DSolve[-y[t]l+y'[t] == 1+3*Sin[t],y[t],t,IncludeSingularSolutions -> True]

N\ J

in(¢ t
y(t) = _381;1( ) 3c025( ) b1
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1.31 problem 31
Internal problem ID [478]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.1. Page 40

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

—37y+y’ =2e" 4 3t
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19
Ldsolve(-3/2*y(t)+diff (y(t),t) = 2xexp(t)+3*t,y(t), singsol=all) J

4
y(t) = =2t — 5 —de' el

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 27

LDSolve [-3/2*y[t]+y' [t] == 2#Exp[t]+3*t,y[t],t,IncludeSingularSolutions -> Truel

4
y(t) = —2t — 4et + ;3% — 3
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2.1 problem 1
Internal problem ID [479]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

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

V623 + 9¢;

o) = -
V6x3 + 9¢;
y@) = —5—

v/ Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 50

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

y(z) — _\/g\/m
y(z) — \/g\/wz" + 3¢

36



2.2 problem 2
Internal problem ID [480]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

Ldsolve(diff(y(x),x) = x72/(x"3+1) /y(x) ,y(x), singsol=all)

y(z) = _\/61n(x3; 1) +9¢;

_ /6In (23 +1) +9¢
N 3

y(z)

v/ Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 56

LDSolve [y'[x] == x2/(x"3+1)/y[x],y[x] ,x,IncludeSingularSolutions -> Truel

y(z) — —\/g\/log (@3 +1)+ 3¢y
y(z) — \/g\/log (23 +1) 4+ 3¢y

37



2.3 problem 3
Internal problem ID [481]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

sin (z)y* +y' =0

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 19

e

kDSolve [Sin[x]*y[x]~2+y' [x]== 0,y[x],x,IncludeSingularSolutions -> Truel

~—

1
y(z) = cos(z) + ¢
y(z) =0
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2.4 problem 4
Internal problem ID [482]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

e O
3+2y

Y

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

‘dsolve(diff(y(x),x) = (3%x72-1)/(3+2xy(x)),y(x), singsol=all)

3 VA4r3+4c —4x+9

y(z) = ) 9
3 V4r3+4c —4x+9
y(z) = 5T 21

v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 59

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

y(z) — %(—3— \/4x3—4a:+9+4cl>

y(z) — %(—3—}— \/4a3 —4x+9+4cl>
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2.5 problem 5
Internal problem ID [483]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y' — cos (z)* cos (2y)> = 0

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

‘dsolve(diff(y(x),x) = cos(x)"2xcos(2*y(x))~2,y(x), singsol=all)

arctan (z‘ + 2¢1 + Sm(T%))
2

y(z) =

v/ Solution by Mathematica
Time used: 1.312 (sec). Leaf size: 63

e B
LDSolve [y' [x] == Cos[x]~2*Cos[2*y[x]]1~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) — %arctan (x + sin(z) cos(z) + %)
y(z) = % arctan (m + sin(z) cos(z) + %)
y(@) = —7

y(@) =

40



2.6 problem 6
Internal problem ID [484]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—J1—=42=0

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

Ldsolve (xxdiff (y(x),x) = (1-y(x)~2)~(1/2),y(x), singsol=all) J

y(z) = sin (In (z) + ¢1)

v/ Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 29

= (1-y[x]1°2)~(1/2),y[x],x,IncludeSingularSolutions -> True]

J

y(r) — cos(log( )+ 1)
y(z) —
y(z) —
y(z) — Interval[{ 1,1}]
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2.7 problem 7
Internal problem ID [485]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

e rT
Y &v+x
X Solution by Maple
Ldsolve(diff (y(x),x) = (~exp(-x)+x)/(exp(y(x))+x),y(x), singsol=all) J

No solution found

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

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

Not solved

42



2.8 problem 8
Internal problem ID [486]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 268

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

2
(4x3 +12¢; + 4,/25 + 6¢,2° + 9E + 4) Py
y(z) = 1
2 (4353 +12¢; + 4+/x5 + 6¢173 + 9cF + 4> °

2
(1+iV3) (42° + 12¢1 + 41/a% + 601" + 9 +4) "+ 4i/3 — 4
= - 1

4 <4x3 + 12¢; + 4+/8 + 6¢123 + 9¢} + 4) s

2 2
i<4:c3 +12¢; + 4+/25 + 6¢173 + 9c% + 4) " V3 +4i/3 — <4x3 + 12¢; + 44/ + 6¢123 + 9¢3 + 4) * 4

1
4 <4x3 +12¢; + 4\/306 + 6c123 + 9¢2 + 4) :

43



v/ Solution by Mathematica
Time used: 2.246 (sec). Leaf size: 307

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

—2 + V/2(2® + /2 + 6¢123 + 4 + 9¢:2 + 3¢1) 23

y(z) — -
22/3\/x3 + /28 + 6c123 + 4 4 9¢,2 + 3¢
i(V3+1) {’/:c3 + /26 + 60173 + 4+ 9ci2 + 3¢y
y(z) — 3
2v/2
1+4+iv3
+ i3
22/3</x3 + /26 + 6¢123 + 4 + 9¢12 + 3¢
1—4V3
y(z) -

22/3</x3 + /26 + 6c123 + 44 9¢,2 + 3¢

(1 +zx/§) i/z‘i" + \/x6 +6¢c123 + 4+ 9¢12 + 3¢;
2v/2

44



2.9 problem 9
Internal problem ID [487]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —(1-22)y =0

With initial conditions

1
0)=—=
{y( ) 6}
v Solution by Maple
Time used: 0.062 (sec). Leaf size: 14
Ldsolve([diff(y(x),x) = (1-2%x)*y(x)"2,y(0) = -1/6],y(x), singsol=all) J
1
y(x) - 1;2 —r— 6

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 15

‘ DSolve[{y' [x] == (1-2*x)*y[x]~2,y[0]==-1/6},y[x],x,IncludeSingularSolutions —# True]

45



2.10 problem 10
Internal problem ID [488]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

,_1—2z:

Y 0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 18

-

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

| —

y(z) = —vV—222 +2x + 4

v Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 24

LDSolve H{y' [x] == (1-2*x)/y[x],y[1]==-2},y[x],x,IncludeSingularSolutions -> Trj.le]

y(z) = —V2vV-22 + . +2
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2.11 problem 11
Internal problem ID [489]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

ye Ty =—z

With initial conditions

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 17

-

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

-/

y(z) = v—1—2xe" +2¢*

v/ Solution by Mathematica
Time used: 1.763 (sec). Leaf size: 19

LDSolve [{x+y[x]*y' [x]/Exp[x] == 0,y[0]==1},y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = /—2es(x — 1) — 1
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2.12 problem 12
Internal problem ID [490]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

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

-

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

-/

2

rie) = " 2In(z) -1

v/ Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 15

-

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

2
rie) = 1 —2log(z)

48



2.13 problem 13
Internal problem ID [491]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, 2z
Y Y+ 2%y

With initial conditions

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

-

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

| —

y(z) = —/2In (22 + 1) + 4

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 24

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

y(z) = —v2y/log (22 + 1) + 2

49



2.14 problem 14
Internal problem ID [492]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

J — zy?
2 +1
With initial conditions
[y(0) = 1]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 17

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

@)=~
Y/

v Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 20

LDSolve [{y' [x] == x*y[x]~2/(x"2+1)"(1/2),y[0]==1},y[x] ,x,IncludeSingularSolutiﬁms -> True]
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2.15 problem 15
Internal problem ID [493]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 17

-

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

| —

1 422 — 15

v Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 22

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

y(z) — %(\/M— 1)

51



2.16 problem 16
Internal problem ID [494]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y,_m(z2+1):0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 15

‘dsolve([diff(y(x),x) = 1/4*xx(x"2+1) /y(x)~3,y(0) = -1/2%x27(1/2)]1,y(x), singso#=all)

2x2 + 2

y(z) = ——

v/ Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 23

-

LDSolve [{y'[x] == 1/4xx*x(x"2+1)/y[x]~3,y[0]==-(1/Sqrt[2])},y[x],x, IncludeSingu}LarSolut ions ->

4 (1:2+1)2
V2

y(z) = —
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2.17 problem 17
Internal problem ID [495]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

,  —e® 4+ 3x2?
-5+ 2y

With initial conditions

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 21

Ldsolve([diff(y(x),x) = (~exp(x)+3%x72)/(-5+2*%y(x)),y(0) = 1],y(x), singsol=aljl)

V13 +4x3 —4e®
2

y(fr)=g—

v Solution by Mathematica
Time used: 0.891 (sec). Leaf size: 29

.
DSolve[{y'[x] == (-Exp[x]+3*x~2)/(-5+2xy[x]),y[0]==1},y[x],x, IncludeSingularS{olutions -> Tru

N\

y(z) — %(5 — iz — e + 13)
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2.18 problem 18
Internal problem ID [496]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, —et4e’”
- " —0
Y 344y

With initial conditions

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 29

\dsolve([diff(y(x),x) = (exp(-x)-exp(x))/(3+a*y(x)),y(0) = 11,y(x), singsol=a;})

3 e (—8e2* 4 65e* —8)e®
?J(w)=—1+\/ ( 1 )

v Solution by Mathematica
Time used: 1.347 (sec). Leaf size: 29

-

LDSolve {y'[x] == (Exp[-x]-Expl[x])/(3+4xy[x]),y[0]==1},y([x],x, IncludeSingularS}lutions -> Tru

y@o—+i(¢—&rw—8ew+65—3>

54



2.19 problem 19
Internal problem ID [497]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

cos (3y) y' = —sin (2x)

With initial conditions

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 15

‘dsolve([sin(2*x)+cos(3*y(x))*diff(y(x),x) = 0,y(1/2%Pi) = 0],y(x), singsol=a11)

arcsin (% 4 Beos2z) COSZ(%))
3

y(z) =

v/ Solution by Mathematica
Time used: 0.614 (sec). Leaf size: 16

e B
LDSolve [{Sin[2*x]+Cos [3*y[x]]*y' [x] == 0,y[Pi/2]==0},y[x],x, IncludeSingularSolj.ltions -> True]

y(z) — % arcsin (3 cos®(z))
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2.20 problem 20
Internal problem ID [498]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

V—1z2 + 1y*y = arcsin (z)

With initial conditions

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 16

[dsolve([(—x“2+1)’"(1/2)*y(x)“2*diff(y(x),x) = arcsin(x),y(0) = 1],y(x), singso}[=a11)

=

(8 + 12arcsin (z)?)
2

y(z) =

v/ Solution by Mathematica
Time used: 0.527 (sec). Leaf size: 19

LDSolve [{(-x"2+1)"(1/2) *y [x] "2*y"' [x] == ArcSin[x],y[0]==1},y[x],x, IncludeSingujl.arSolut ions ->

()2
y(z) - §/3 arcs;n(z) +1

96



2.21 problem 21
Internal problem ID [499]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, 32 +1

Y ey a2

With initial conditions

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 109

[dsolve([diff(y(x),x) = (3*%x72+1) / (-6*xy(x)+3*y(x)~2),y(0) = 1],y(x), singsol=a\ 1

y(z) =
2 1
(14 iv/3) (42® + 4z + 4v/28 + 227 + 22 — 4)° — 4iv/3 — 4(42® + 4z + 428 + 225 + 22 — 4)° + 4
4(4&03—|—4:ac+4c\/av6-|-2a;4—i—acz—4:)§

v Solution by Mathematica
Time used: 4.019 (sec). Leaf size: 158

LDSolve [{y'[x] == (3*x"2+1)/(-6x*y[x]+3*y[x]~2),y[0]==1},y[x],x, IncludeSingular?olutions -> Tr

y(@)
—i22/3y/3(2® + V/z® + 221 + 22 — 4 + x)2/3 —22B3(P + Vb + 20t + 22 — 4+ x)2/3 + 4V 53 + V5 1
_>

43x3+\/x6+2x4+x2—4+x

57



2.22 problem 22
Internal problem ID [500]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

32
/
— -0
R
With initial conditions
[y(1) = 0]
v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 73
Ldsolve([diff (y(x),x) = 3%x72/(-4+3%y(x)"2),y(1) = 0],y(x), singsol=all) J

2
3

(14 iv/3) (—108 + 108z + 121/8125 — 1622% — 687) * — 48i+/3 + 48
12 (—108 + 10823 + 12+/8125 — 1623 — 687)

y(z) = —

W=

v Solution by Mathematica
Time used: 9.526 (sec). Leaf size: 137

LDSolve [{y' [x]== 3*x"2/(-4+3*y[x]~2),y[1]==0},y[x],x,IncludeSingularSolutions j-> True]

y(x)
_, —iV/28%/*(9a® + V/BTa® — 1622 — 687 — 9)*/® — {/2/3(92° + +/81a® — 16227 — 687 — 9)*° — 8v/3 1

2 22/335/6 /925 + /10 — 16228 — 687 — 9
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2.23 problem 23
Internal problem ID [501]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2 —ay’ =0

With initial conditions

[y(0) = 1]

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 16

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

N J

2
T2+ 4 — 2

y(z) =

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 17

e N

LDSolve [{y'[x] == 2xy[x]~2+x*y[x]~2,y[0]==1},y[x],x,IncludeSingularSolutions —f True]

2

% -
y(@) 2 4+ 4z — 2
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2.24 problem 24
Internal problem ID [502]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 19

Ldsolve([diff(y(x),x) = (2-exp(x))/(3+2*y(x)),y(0) = 0],y(x), singsol=all)

| —

3 13 —4e*+ 8z
y($)=—§+ 9

v/ Solution by Mathematica
Time used: 0.737 (sec). Leaf size: 25

-

LDSolve [{y'[x] == (2-Exp[x])/(3+2*y[x]),y[0]==0},y[x],x, IncludeSingularSolutiojﬁs -> True]

y(z) — %(\/Sx —4e* +13 —3)

60



2.25 problem 25
Internal problem ID [503]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, _ 2cos (22) _
3+2y

With initial conditions

v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 18

-

Ldsolve([diff(y(x),x) = 2xcos(2xx)/(3+2*y(x)),y(0) = -1],y(x), singsol=all) }

3 /1+4sin(22)

y(z) = —5 + 9

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 23

-

.
DSolve[{y' [x] == 2xCos[2*x]/(3+2xy[x]),y[0]==-1},y[x],x, IncludeSingularSoluti#)ns -> True]

N\

y(a) = 5 (Vsin@e) +1-3)
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2.26 problem 26
Internal problem ID [504]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —2(z+1)(1+y°) =0

With initial conditions

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

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

y(z) = tan (z° + 2z)

v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 11

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

y(z) — tan(z(z + 2))
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2.27 problem 27
Internal problem ID [505]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

/_t(4_y)y:O

v 3
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19
Ldsolve(diff(y(t) ,t) = 1/3%tx(4-y(£))*y(t),y(t), singsol=all) J
4
y(t) = ———z—
14+4e 3¢

v Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 44

LDSolve [y' [t]== 1/3*tx(4-y[t])*y[t],y[t],t,IncludeSingularSolutions -> True] J
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2.28 problem 28
Internal problem ID [506]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

_tyd-y)
t+1

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

|dsolve(diff(y(t),t) = txy(t)*(4-y(t))/(1+t),y(t), singsol=all)

4
Cl+4det(t+1) g

y(t)

v/ Solution by Mathematica
Time used: 1.337 (sec). Leaf size: 42

‘ DSolvel[y'[t] == t*y[tl*(4-y[t])/(1+t),y[t],t,IncludeSingularSolutions -> Truej]

4e4t
t
y( ) - et 4 eder (t n 1)4
y(t) =0
y(t) =4
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2.29 problem 29
Internal problem ID [507]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y74 +ecy
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 61
Ldsolve(diff (y(x),x) = (btaxy(x))/(d+c*xy(x)),y(x), singsol=all) J

ad—bc

(cl+x)a2+bc
(ad — bc) LambertW | ¢&—22" | — be

y(z) = "

v/ Solution by Mathematica
Time used: 16.166 (sec). Leaf size: 83

LDSolve [y'[x] == (b+axy[x])/(d+c*y[x]),y[x],x,IncludeSingularSolutions -> TrueJ‘]

( 1_a2(€+c1)> . be -
—bc+ (ad —bc)W | — e

y(z) — "

y(z) — —Z
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2.30 problem 31
Internal problem ID [508]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

y_ﬁ+w+f_

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

y(z) =tan(ln(z) + ¢1) z

v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 13

s

LDSolve [y'[x] == (x"2+x*y[x]+y[x]~2)/x~2,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) — ztan(log(z) + ¢1)
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2.31 problem 32
Internal problem ID [509]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

y,_x2—|—3y2 _

0
2zy

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

‘dsolve(diff(y(x),x) = (x72+3*y(x)~2)/ (2*x*y(x)),y(x), singsol=all)

y(x) =+vear—1zx

y(x) = —veazr—1zx

v/ Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 34

e N

LDSolve [y'[x] == (x"2+3*y[x]~2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> jl'rue]

y(x) = —zv/-14+ 1z
y(x) = zv/—1+ 1z



2.32 problem 33
Internal problem ID [510]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 33.

ODE order: 1.

ODE degree: 1.

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

,_4y—3x:

0

2z —y

v/ Solution by Maple
Time used: 0.375 (sec). Leaf size: 26

dsolve (diff (y(x),x) = (4*y(x)-3*x)/(2*x-y(x)),y(x), singsol=all)

N J

y(r) =z (—3 + RootOf (_2"¢;z* — _Z'+4) 4)
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v/ Solution by Mathematica
Time used: 3.328 (sec). Leaf size: 336

e

kDSolve [y'[x] == (4*xy[x]-3*x)/(2*x-y[x]),y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) — Root [#1° + 154 1%z + 904 1%2% + 27041°2° + #1(405z* — ') + 243"
+ e*13&, 1]
y(z) — Root [#1° + 154 1%z + 9041°2% + 27041°2° + #1(405z* — ') + 243"
+ e*1z&, 2]
y(z) — Root [#1° + 154 1%z + 904 1%2% + 2704 1°2° + #1(405z* — e**') + 243"
+ e*1z&, 3}
y(z) — Root [#1° + 15#1%x + 90#1°z% + 27041%2> + #1(4052" — e**) + 2432°
+ e* z&, 4]
y(z) = Root [#1° + 154 1%z + 90#1°2% + 27041°2° + #1(405z* — *') + 243"
+ et z&, 5}

69



2.33 problem 34
Internal problem ID [511]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 34.

ODE order: 1.

ODE degree: 1.

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

,+4z+3y:0
2z +y
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v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 1228

Ldsolve (diff (y(x),x) = - (4*xx+3xy(x))/(2*x+y(x)),y(x), singsol=all) J

2 2
(—4c1z3+ (4clz3+41 /msc% (4c1.z'3+1)) 3)
4(4clw3+4\/m) o
72
3 3
—3x3 (401303 +4\/4c3xd + x%f) e+ <01x3 + 43z + x%%) (401303 +4\/4c3xd + x%f) + 42%¢2
= 2
<4c1x3 +44/4c3z® + x%f) ? era?

3

— X

|

y(z)
2 1

—3x3 (401303 +4\/4c3xd + x%%) e+ (clx3 + 43z + x%%) (401303 +4\/4c3x9 + x%%) ° 4 425¢2

= 2
<4clx3 +44/4c3z® + a:%f) ? era?
2 2\ 2
(4\/501.%34—\/?: (4c1x3+41 /zﬁc% (4clx3+1)) 3—i—4iclx3—i (4c1x3+41 /mec% (4clx3+1)) 3)
+

$3
16 (401:153-1—4 zec%(4clz3+l )
y(z) = —
(@ -
(4\/§clx3+\f (4clar:3+4 6 2(4clx3+1)) —dic1z +z(4clw3+4 z6¢ (4011:34-1)) )
+ 23
16(4clx3+4 zﬁc%(4clx3+1)) c1
y(z) = —
@ e
y(z) =
3 3
3x (4clz3+4 4c mg+a:602) c1 (clw3+~/4c?w9+zﬁc%) (i\/?:—l) (4clz3+4,/4c?z9+wﬁc%>
v _ $(1+iv3) &
2 5 i +x ( 1
- 2
3 3.9 6.2 )3 2
4c1x° + 4+/4cix® + xcy | ax
y(z)

1
2 c12344/4c3x94x6c2 ) (1+iv3) | 4crad+4,/4c3 294262 3
—31:3(4011173—}—4 /—4611’1:94-1'66%)361 _ ( 127+ 127+ 1)( + 2)( 127+ 127+ 1) —|—2:L‘6(i\/§—1)(

2
(4clm3 +44/4ciz® + x%%) ? ey
y(z) =
1

2
3 3
323 (4clx3+41 /4c§x9+mﬁc§) c1 (clm3+1 /4c?z9+x6c%) (i\/?:—l) (4clm3+4‘ /4c?x9+m6021’)

2 - - . +2%(1+14v3) &
71

<4clz3 +44/4c3x® + w%%) c1x2
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v/ Solution by Mathematica
Time used: 20.375 (sec). Leaf size: 484

kDSolve [y'[x] == - (4*x+3*y[x])/(2*x+y[x]),y[x],x,IncludeSingularSolutions -> jl‘rue]

{’/ 223 + Vde3erg3 4 eber g3 V2z?
y(z) — 7 +-
\/23;3 ‘l‘ A /46301 1’3 _|_ e6c1 _|_ e3c1

z(\/g + z) </2x3 + V4e3erx3 4 eber 4 egda
y(z) = :
2v/2
(1+1iv3)2?
92/3 {'/2:173 + V4e3e1 g3 4 eber 4 e3c
(14iv/3) €/2x3 + V4edergd 4 ebor + g3t
y(l‘) - - 3
2v/2
z(\/§ + 'L) x?
3
22/3 \/21;3 + V4e3e1 g3 4 eber 4 e3cr
("
-

. 3\2/3
y(x) — %(z(x/g+z> Va3 + (=1 _Z\f) (@) —Gw)

. NPT
y(z) - %((—1 —iV3) Va? + z(\/ng;) (@) —6x>

— 3z

— 3

+ — 3z

y(z) = Va3 + 3z
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2.34 problem 35
Internal problem ID [512]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 35.

ODE order: 1.

ODE degree: 1.

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

y,_:v+3y:
-y

0

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

‘dsolve(diff(y(x),x) = (x+3xy(x))/(x-y(x)),y(x), singsol=all)

z(LambertW (—2¢;z) + 2)
LambertW (—2¢; z)

y(z) = —

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 33

DSolvely' [x] == (x+3*y[x])/(x-y[x]),y[x],x,IncludeSingularSolutions -> Truel

N J

2 y(z
i@ g s (% + 1) = —log(z) +c1,y(2)

Solve [
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2.35 problem 36
Internal problem ID [513]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 36.

ODE order: 1.

ODE degree: 1.

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

3yz + 9y —y'z® = —2?

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

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

z(ln(z) + ¢ +1)
In(z) + ¢

y(z) = —

v/ Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 28

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

z(log(z) + 1+ ¢4)
log(z) + c1

y(z) = —

y(x) —» —=x
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2.36 problem 37
Internal problem ID [514]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 37.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

‘dsolve(diff(y(x),x) = (x72-3*y(x)~2)/(2*x*y(x)),y(x), singsol=all)

_ﬁ\/x(x5 + 5¢1)

y(z) = =
y(z) = V5 \/z (25 + 5¢;)
52

v Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 50

e N

LDSolve [y'[x] == (x"2-3%y[x]~2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> jl'rue]

\/%-l-cl

y(z) — Y

\/z5_5+01

y(@) = 35

75



2.37 problem 38
Internal problem ID [515]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.2. Page 48

Problem number: 38.

ODE order: 1.

ODE degree: 1.

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

/_3y2_x2

Y =0

2yx

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

‘dsolve(diff(y(x),x) = (3*y(x)~2-x72)/(2*x*y(x)),y(x), singsol=all)

y(z) =vear+1lzx
y(z) = —vazr+1lzx
v/ Solution by Mathematica

Time used: 0.209 (sec). Leaf size: 34

e N

LDSolve [y'[x] == (3xy[x]~2-x"2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = —zv/1+ iz
y(x) = zv/1+ 1z
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3.1 problem 1
Internal problem ID [516]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

In(t)y+ (t—3)y =2t

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

Ldsolve(1n(t)*y(t)+(-3+t)*diff(y(t),t) = 2xt,y(t), singsol=all) J

y(t) — eln(3)2+dilog(%) (—t + 3)—ln(3) (_2 (/ t(—t + 3)—1+ln(3) e ln(3)2_dilog(§)dt> 4 cl)

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 69

LDSolve [Log[t]*y[t]1+(-3+t)*y' [t] == 2*xt,y[t],t,IncludeSingularSolutions -> Truel

(108 (3) Iog(K[1]~3)—PolyLog (2,1— @) K[1]

K[1] -3

t
y(t) N ePolyLog(2,1—%)—log(3) log(t—3) / 2 dK[].]+Cl
1
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3.2 problem 2
Internal problem ID [517]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y+(@t—4)ty =0

With initial conditions

[y(2) = 1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19
Ldsolve([y(t)+(—4+t)*t*diff(y(t),t) = 0,y(2) = 11,y(t), singsol=all) J

1, 4 1

5+35) V2t

y(t) ==£2——4;LXC;—i
(—4+1t)s

v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 20

LDSolve [{y[t]+(-4+t)*t*y' [t] == 0,y[2]==1},y[t],t,IncludeSingularSolutions -> jl'rue]
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3.3 problem 3
Internal problem ID [518]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

tan (t)y +y = sin (¢)

With initial conditions

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

-

Ldsolve([tan(t)*y(t)+diff(y(t),t) = sin(t),y(Pi) = 0],y(t), singsol=all)

~—

y(t) = (—In(cos (¢)) + im) cos (t)

v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 20

LDSolve [{Tan[t]l*y[t]l+y' [t] == Sin[t],y[Pil==0},y[t],t, IncludeSingularSolutionsJ -> Truel

y(t) — icos(t)(m + ilog(cos(t)))
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3.4 problem 4
Internal problem ID [519]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2yt + (—t* +4) y =3¢

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 42

‘dsolve([2*t*y(t)+(—t”2+4)*diff(y(t),t) = 3%t72,y(-3) = 1],y(t), singsol=all)

()_ﬁ_'_3ln(2—l-t)t2 _3ln(2+¢t) 3l(t-2)¢
=5 8 2 8
L3m(t=2) 11 2 3hE)#  3h()
2 10 5 8 2

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 67

LDSolve [{2%t*y [t]+(-t~2+4) ¥y ' [t] == 3%t~2,y[-3]1==1},y[t] ,t,IncludeSingularSoluj‘;ions -> Truel

1
y(t) — 0 (—15imt® + 44t* + 15t log(5) — 15(¢> — 4) log(2 — t) + 15(¢* — 4) log(t + 2)
+ 60t + 60im — 176 — 60log(5))
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3.5 problem 5
Internal problem ID [520]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2yt + (—t* +4) y =3¢

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 46

|dsolve([2#t*y(£)+(-t"2+4)*diff (y(t),t) = 3+t72,y(1) = -8],y(t), singsol=all)

2 —4)In(2+t Tt 1 t?
y(t)=—6—|—3( )8n( +)+3z78r _3né3)

_3ln(t-2)#* 3ir 3> 3t 3In(3) 3In(t-2)

8 2+2+2+2+ 2

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 52

LDSolve [{2%t*y [t]+(-t~2+4) ¥y ' [t] == 3%t~2,y[1]==-3},y[t] ,t,IncludeSingularSoluj‘;ions -> Truel

y(t) = —g (—4t* + 2 log(3) + (t* —4) log(2 — t) — (> — 4) log(t +2) — 4t + 16 — 4 1og(3))
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3.6 problem 6
Internal problem ID [521]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+1In(t)y' = cot (¢)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve(y(t)+ln(t)*diff(y(t),t) = cot(t),y(t), singsol=all) J

— explntegral; (— In(¢
y(t) — (/ cot (t)e lp (t)g 1 ())dt + Cl) eeprn‘cegrall(—ln(t))
n

v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 36

LDSolve [y[t]+Log[t]l*y' [t] == Cot[t],y[t],t,IncludeSingularSolutions -> Truel J

t eLogIntegral(K[l]) COt(K[l])
y 1) = e LogIntegral(t) </ dK|[1 +c >
®) 1 log(K1]) e
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3.7 problem 11
Internal problem ID [522]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, t2+1

3y — y?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 444

Ldsolve (diff (y(t),t) = (£72+1)/(3*y(t)-y(t)~2),y(t), singsol=all) J
y(t)
1
(27 — 48 — 12, — 12 + 2/415 + 2Acy 5 + 2447 — 54¢° + 36} + T2ct + 36¢° — 162¢; — 162t)
- 2
9
+ 1
2 (27 — 443 — 12¢; — 12t + 2/416 + 24c,t® + 245 — 5AL® + 36¢3 + T2¢1t + 3612 — 162¢, — 162t) ’
L3
2
y(t) =

2
(1+iv3) (27— 489 — 120, — 12t + 2V4 /(88 + 3 + 31 — Z) (¢ + 3e1 +31) ) — 9iv/3 - 6(27 —

4(27 - 49 120, — 126+ 2V /(83 + 3¢ + 3¢, —
y(t)
(iv3—1) (27— 488 — 126, — 12t + 2VA | (83 + 3 + 3y — T) (¢ + 3ey +3t))* - 0iv/3 +6(27 — 4¢

427 — 485 — 12¢ — 126+ 2V /(£ + 3t + 30, — &)
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v/ Solution by Mathematica
Time used: 3.185 (sec). Leaf size: 343

kDSolve [y'[t] == (£72+1)/(3*y[t]-y[t]~2),y[t],t,IncludeSingularSolutions -> Trﬁ.\e]

1
y(t) = U4t + /2720 + (48 + 126 — 3(9 + 4ex)) ? — 126+ 27+ 126,

9
+ +3
€/—4t3 + /=729 + (43 4+ 12t — 3(9 + 4cy)) 2 — 12t + 27 + 12¢;

1 ;
yH) > (z(\/ﬁ + z) 3/ —at + /7729 + (4% + 126 — 3(9 + 4r))? — 12t + 27 + 126,

9(1+4v3
- (1+4v3) +6
€/-4t3 4+ /=729 4 (4t3 4+ 12t — 3(9 + 4¢;)) 2 — 12t 4 27 + 12¢;
y(t)
1 . 3
— (— ((1 + z\/§> \/—4t3 + /=729 + (463 4+ 12t — 3(9 + 4¢y)) 2 — 12t + 27 + 12c1>

9 (v/3 + i)

+ +6
{’/—4153 + /=729 + (483 + 12t — 3(9 + 4cy)) 2 — 12t + 27 + 12¢4
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3.8 problem 12
Internal problem ID [523]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

14y B

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 9

dsolve(diff(y(t),t) = cot(t)*y(t)/(1+y(t)),y(t), singsol=all)

N J

y(t) = LambertW (c; sin (¢))

v/ Solution by Mathematica
Time used: 1.602 (sec). Leaf size: 18

‘ DSolvel[y'[t] == Cot[t]l*y[t]l/(1+y[t]),y[t],t,IncludeSingularSolutions -> True] ‘

y(t) —» W(e® sin(t))
y(t) =0
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3.9 problem 13
Internal problem ID [524]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

4t
y+—=0
y

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

\dsolve(diff(y(t),t) = -4*t/y(t),y(t), singsol=all)

y(t) = —4t2 + ¢
y(t) = —/—4 + ¢,

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

‘ DSolvely' [t]== -4xt/y[t],y[t],t,IncludeSingularSolutions -> True]

y(t) = —V2/ =282 + ¢;
y(t) = V2/ =282 + ¢;
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3.10 problem 14
Internal problem ID [525]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —2ty* =0

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

Ldsolve(diff(y(t),t) = 2*%t*y(t)"2,y(t), singsol=all)

1

)= ———
y( ) —t2 + C]_

v/ Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 20

LDSolve [y' [t] == 2*t*y[t]~2,y[t],t,IncludeSingularSolutions -> True]
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3.11 problem 15
Internal problem ID [526]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

¥’ +y =0

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

Ldsolve(y(t)“3+diff(y(t),t) = 0,y(t), singsol=all)

1

y(t) = o
1

y(t):_\/m

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 40

‘ DSolve[y[t]~3+y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]

1
oy
y(®) V2t = 26,

1
y(t) =0
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3.12 problem 16
Internal problem ID [527]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

/ t2 _0
YTy

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

Ldsolve(diff (y(t),t) = £72/(£73+1) /y(t),y(t), singsol=all)

y(t) = _\/Gln(t3;— 1) +9c

_ /6In (8 +1) +9¢
N 3

y(t)

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 56

LDSolve [y'[t] == t72/(t"3+1)/y[t],y[t],t,IncludeSingularSolutions -> Truel

y(t) — —\/g\/log (t3+1) + 3¢
2
y(t) — \/;\/log (t3+1) + 3¢,
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3.13 problem 17
Internal problem ID [528]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—t3—y)y=0

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

s

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

~—

3

y(t) =z
1+3e 2 ¢

v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 44

‘ DSolvely' [t] == t*(3-y[t])*y[t],y[t],t,IncludeSingularSolutions -> True]
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3.14 problem 18
Internal problem ID [529]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Yy —y(B—yt)=0

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

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

9
~ —1+9c¢e3t + 3¢

y(t)

v/ Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 35

kDSolve [y'[t] == y[t]1*(3-t*y[t]),y[t],t,IncludeSingularSolutions -> True]

963t
3t — 1) + 901

y(t) — =,
y(t) =0
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3.15 problem 19
Internal problem ID [530]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Y +y@B—yt)=0

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

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

9
14 9c¢ie3t + 3t

y(t)

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 28

kDSolve [y'[t] == -y[t]I*(3-t*y[t]),y[t],t,IncludeSingularSolutions -> Truel

G —
y 3t + 9cyedt + 1
y(t) — 0
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3.16 problem 20
Internal problem ID [531]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.4. Page 76

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y+y'=—-1+t

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

-

Ldsolve(diff(y(t),t) = t-1-y(t)~2,y(t), singsol=all)

-/

(t) = AiryAi(1,t — 1) ¢ + AiryBi(1,t — 1)
Y= T AiryAi (t — 1) ¢ + AiryBi (¢ — 1)

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 47

-

LDSolve [y'[t] == t-1-y[t]1~2,y[t],t,IncludeSingularSolutions -> True]

-/

AiryBiPrime(t — 1) + ¢; AiryAiPrime(t — 1)

y(t) = — e

AiryBi(t — 1) + ¢; AiryAi(t — 1)
AiryAiPrime(t — 1)

Y > A - 1)
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4.1 problem 1
Internal problem ID [532]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —ay—by>=0

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

Ldsolve(diff(y(x),x) = axy(x)+b*y(x)~2,y(x), singsol=all) J
a
y(z) = e %cia—b

v Solution by Mathematica
Time used: 0.888 (sec). Leaf size: 45

LDSolve [y' [x]== a*xy[x]+bxy[x]~2,y[x],x,IncludeSingularSolutions -> Truel J
aed@ter)
Y@) = = e
y(z) =0
a
y(z) = —3
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4.2 problem 3
Internal problem ID [533]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y(—2+y)(-1+y)=0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 75

s

Ldsolve(diff(y(t),t) = y(£)*(-2+y(£))*(-1+y(t)),y(t), singsol=all)

~—

e,
y(t) = = =
(—1—\/—016 +1) \/—cle +1
e,
y(t) = o7 o
(1-vV=c1e®+1) V—ci1e® + 1

v/ Solution by Mathematica
Time used: 11.055 (sec). Leaf size: 100

LDSolve [y' [t] == yltl*(-2+y[t])*(-1+y[t]),y[t],t,IncludeSingularSolutions -> chue]

N —/1 + e2(t+e1) 4 g2(t+er) 4 q

y(t) 1 + e2(t+er)
V14 2t 4 g2t 4 ]
y(t) — 1 + e2(t+e)
y(t) =0
y(t) — 1
y(t) — 2
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4.3 problem 4
Internal problem ID [534]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —e¥=-1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve(diff(y(t),t) = -1+exp(y(t)),y(t), singsol=all) J

1
t)=In|(—
y(t) n( etc1—1>
v/ Solution by Mathematica
Time used: 0.817 (sec). Leaf size: 28

-

LDSolve [y' [t]== -1+Exp[y[t]],y[t],t,IncludeSingularSolutions -> Truel

y(t) = log (% (1 _ tanh (t zcl»)

y(t) =0

-/
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4.4 problem 5
Internal problem ID [535]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —e¥=-1

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

Ldsolve(diff(y(t),t) = -1+exp(-y(t)),y(t), singsol=all)

yt)=—t+n (et —1) — ¢

v/ Solution by Mathematica
Time used: 0.853 (sec). Leaf size: 21

kDSolve [y'[t] == -1+Exp[-y[t]],y[t],t,IncludeSingularSolutions -> True]

y(t) = log (1 + e )
y(t) =0
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4.5 problem 6
Internal problem ID [536]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

,  2arctan (y)
t—12
1+y

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

= -2*arctan(y(t))/(1+y(t)~2),y(t), singsol=all)

y(t) ___a*+1
(f arctan(_a,) arcen(_ @) % (l)

t+ 9 +c = 0
v/ Solution by Mathematica
Time used: 1.013 (sec). Leaf size: 38
[DSolve [y'[t] == -2%ArcTan[y[t]]/(1+y[t]~2),y[t],t,IncludeSingularSolutions —>\J True]
K[1]?+1

#1
y(t) — InverseFunction { / dK[1)&| [-2t + 1]
1

y(t) =0

arctan(K[1])
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4.6 problem 7
Internal problem ID [537]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y +k(-1+9)>=0

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

‘dsolve(diff(y(t),t) = -kx(-1+y(t))~2,y(t), singsol=all)

1+ k(t+c)
y(t) = k(t+c)

v/ Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 30

‘ DSolvel[y' [t]== -kx(-1+y[t])~2,y[t],t,IncludeSingularSolutions -> True]

kt+1—61
k’t—Cl

y(t) —
y(t) =1
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4.7 problem 9
Internal problem ID [538]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —y*(y*—1) =0

v/ Solution by Maple
Time used: 0.282 (sec). Leaf size: 47

Ldsolve(diff(y(t),t) = y(t)"2*%(y(t)~2-1),y(t), singsol=all) J

y(t) — eRootOf (— In (e—Z—2) e—%42c1e—%+ Ze—242te—%+In (e—Z—2) —2c1 —_Z—2t—2) -1

v/ Solution by Mathematica
Time used: 0.246 (sec). Leaf size: 51

LDSolve [y'[t] == y[t]"2*(y[t]~2-1),y[t],t,IncludeSingularSolutions -> True] J

y(t) — InverseFunction | — %log(l —#1) — %log(#l + 1)&} [t + ci]

( #1
y(t) = -1
Mﬂ+0
y(t) —
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4.8 problem 10
Internal problem ID [539]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y(1—¢*) =0

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

Ldsolve(diff(y(t),t) = y(t)*(1-y(t)~2),y(t), singsol=all)

1
t = ——
y( ) vV cle‘zt +1
1
t e —————
y(®) Vee 2+ 1
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v/ Solution by Mathematica
Time used: 0.676 (sec). Leaf size: 100

-

kDSolve [y' [t]== y[tl*(1-y[t]~2),y[t],t,IncludeSingularSolutions -> Truel

—

y(t) = ———o
ezt + 6201
t
e
y(t) = e2t + 6201
yt) — -1
y(t) =0
y(t) =1
t
e
yt) > — =
et
yt) = =
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4.9 problem 11
Internal problem ID [540]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy +b/y—ay=0

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

tdsolve(diff(y(t),t) = -b*y(t)~(1/2)+a*y(t),y(t), singsol=all) J

—e%cia++/y(t)a—b _o
a

v Solution by Mathematica
Time used: 0.844 (sec). Leaf size: 55

LDSolve [y' [t] == -bxy[t]l~(1/2)+axy[t],y[t],t,IncludeSingularSolutions -> True]J

e (e%t — be%> 2
) —

a2

y(t
y(t) =0

b2
y(t) = po)
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4.10 problem 12
Internal problem ID [541]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y2<4_y2) =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 49

Ldsolve(diff(y(t),t) = y(t)"2*%(4-y(t)~2),y(t), singsol=all) J

y(t) — oRootOf (In(e—?—4)e—7+16c1e—7—_Ze—7+16te-?—2In(e~?—4)—32c1+2_Z-32t+4) _ o

v/ Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 57

LDSolve [y'[t] == y[t]"2*(4-y[t]~2),y[t],t,IncludeSingularSolutions -> True] J

y(t) — InverseFunction M + — log(2 #1) — _6 log(#1 + 2)&} [—t + ci]
y(t) — 2

y(t) =

y(t) =
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4.11 problem 13
Internal problem ID [542]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.5. Page 88

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—(1-y)y’ =0

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

‘dsolve(diff(y(t),t) = (1-y(t))"2xy(t)~2,y(t), singsol=all) ‘

y (t) — eRootOf (—21In(e—241)e*Z+c1e2-2+2_Ze?—Z+te?-Z—2In(e—?+1)e—Z4c1e—2+2_Ze—Z+te—Z+2e—7+1)
+1

v/ Solution by Mathematica
Time used: 0.365 (sec). Leaf size: 50

LDSolve [y'[t] == (1-y[t])~2*y[t]~2,y[t],t,IncludeSingularSolutions -> True] J

y(t) — InverseFunction —#11_ . % —2log(1l — #1) + 2log(#1)&} [t + ci]
y(t) =0
y(t) =1
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5 Section 2.6. Page 100

5.1
9.2
9.3
5.4
5.5
9.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
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5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23
5.24
9.25

problem 1
problem 2
problem 3
problem 4
problem 5
problem 6
problem 7
problem 8
problem 9
problem 10
problem 11
problem 12
problem 13
problem 14
problem 19
problem 21
problem 22
problem 25
problem 26
problem 27
problem 28
problem 29
problem 30
problem 30
problem 32
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5.1 problem 1
Internal problem ID [543]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(—24+2y)y =-3—2z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

s

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

~—

yr)=1—v-22—¢;—3z+1
yx) =1+ —-22—c;—3z+1

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 51

e N

LDSolve [3+2*xx+(-2+2*xy [x] ) *y' [x] == 0,y[x],x,IncludeSingularSolutions -> Truel J

yx) > 1—/—22 -3z +1+2¢
y(x) = 14++/—22 -3z +1+2¢
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5.2 problem 2
Internal problem ID [544]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

dy+ 2z —2y)y = 2z

v Solution by Maple
Time used: 0.14 (sec). Leaf size: 55

s

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

~—

—x?—axy(zx)w(w)?) V13 arctanh <(2y(m>1—3wwﬁ

_1n< ; + B 3z > —In(z)—e1 =0

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 63

‘ DSolve [2*x+4xy [x]+(2*x-2*y [x] ) *y' [x]== 0,y[x],x,IncludeSingularSolutions -> T#ue]

Solve [i ((13 + x/ﬁ) log (—Qy—(x) +V13+ 3)

— (\/2% — 13) log (23’7(33) + x/1x_3 - 3)) = —log(z) + cl,y(x)}
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5.3 problem 3
Internal problem ID [545]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

—2yzr+ (3—2*+6y*)y = —32* — 2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 372

Ldsolve(2+3*x"2—2*x*y(x)+(3—x“2+6*y(x)"2)*diff(y(x),x) = 0,y(x), singsol=all) J

y(z)
2
(—542 — 5de; — 108z + 61/752° + 162,27 + 37827 + 81] + 324c;z + 16227 + 162) * + 62® — 18

W=

6 <—54x3 — 54c; — 108z + 61/752% + 162¢12% + 378z* + 81c? + 324cyz + 16222 + 162)

y(z)
1
(-1 -iv3) (—54x3 — 54c; — 108z 4 61/752 + 162¢12% + 378z* + 81c? + 324cyz + 16222 + 162) ’

B 12

(z2 - 3) (iv3-1)
2 (—541:3 — 54c; — 108z + 61/75a0 + 162,25 + 3782 + 812 + 324cyx + 16222 + 162)
y(z)

iv3—1) [ —54x3—54c1 —1082+6 /7526 4-162¢1 £3+378244-81¢2 +324c1 2+162024-162
1

3
_ 5 ) + (-1 —14v3) (22 - 3)
2 (—54x3 — 54c; — 108z + 61/7528 + 162,73 + 3782 + 812 + 324cy7 + 16222 + 162)

_|_

[

3

2

=
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v/ Solution by Mathematica
Time used: 8.724 (sec). Leaf size: 421

tDSolve [2+3%x~2-2%x*y [x]+(3-x"2+6xy [x] "2) xy' [x] == 0,y[x] ,x,IncludeSingularSolﬁ.ltions -> True]

y(z) = — v 3
%{’/9x3+\/§\/—2(x2—3)3+27(x3+2x+c1)2+18x+9c1
\3/9x3+\/§\/—2(a:2—3)3+27(x3+2x+01)2+18x—|—901

62/3

y(z)

V6(1+iv3) (z% - 3) + (1 —iV/3) (9x +\f\/ )’ + 27 (23 + 22 4 ¢1) 2 +18w+901) 2/3

N

2 62/3{’/9953 + \/5\/—2 (22 —3)° + 27 (23 + 22 4 1) 2 + 18z + 9¢

y(z)

V6(1 —iv3) (22— 3) + (1 +iV/3) (9ac +f\/ )* +27 (23 + 2z + ;) 2 —|—18x+901) 2/3

N

262/3\/9:c3+\/_\/ +27(x3+2x+cl) + 18z 4+ 9¢;
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5.4 problem 4
Internal problem ID [546]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y + 2zy° + (2z + 22°y) y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve(2*y(x)+2*x*y(x)‘2+(2*x+2*x“2*y(x))*diff(y(x),x) = 0,y(x), singsol=a11)J

y(z) = —%
y(z) = _1;01
y(z) = cl; !

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 29

LDSolve [2xy [x] +2*x*y [x] ~2+ (2#x+2*x " 2%y [x] ) *y ' [x] == 0,y[x],x, IncludeSingularSoJLutions -> True

y(z) — —%
y(z) — i—l
y@) > -
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5.5 problem 5
Internal problem ID [547]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

, —ar—by
y br+cy

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 77

‘dsolve(diff(y(x),x) = (-a*x-b*y(x))/(b*x+cxy(x)),y(x), singsol=all)

_ —bwei + V—22(ac—b)Z +c

y(z) o
—bxc; — /—x%(ac—b2)Z + ¢
y(x) — 1 \/ ( ) 1
cCp

v/ Solution by Mathematica
Time used: 17.783 (sec). Leaf size: 139

LDSolve [y' [x]== (-a*x-b*y[x])/(b*x+cxy[x]),y[x],x,IncludeSingularSolutions -> jl'rue]

L, e+ V—aca? + b%a? + ce?
c
ik V0222 + ¢ (—ax? + e2)

y(x) .
u(z) — /3 (b ; ac) + bz
u(z) = z2 (b2 — ac) — bx
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5.6 problem 6
Internal problem ID [548]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

, —ar+by
y -t g
br — cy
v/ Solution by Maple
Time used: 0.422 (sec). Leaf size: 47
[dsolve (diff (y(x),x) = (-a*x+b*y(x))/(b*x-c*y(x)),y(x), singsol=all) J

2
JVac (201 +;’Z+2 ln(m)) > +a>
T

RootOf &Zcosh<
y(r) = RootOf | c_ZZ —a—e (

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 58

-

B
LDSolve [y'[x] == (-a*x+b*y[x])/(b*x-c*y[x]),y[x],x,IncludeSingularSolutions —>J Truel

Vax o
Jaye 28

Solve | —

barctanh(m> 1
— =1 ( 2 —a) = log(z) + c1,y(z)
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5.7 problem 7
Internal problem ID [549]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e” sin (y) — 2sin (z) y + (2cos (z) + €” cos (y)) y' =0

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

Ldsolve(exp(x)*sin(y(x))—2*sin(x)*y(x)+(2*cos(x)+exp(x)*cos(y(x)))*diff(y(x),x}) = 0,y(x), sin

e”sin (y(z)) + 2cos (z) y(z) +¢1 =0

v/ Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 20

s

LDSolve [Exp [x] *Sin [y [x]]-2*Sin[x] *y [x]+(2*Cos [x] +Exp [x] *Cos [y [x]])*y' [x] == 0 ,}z [x] ,x,IncludeS

Solve[e” sin(y(x)) + 2y(x) cos(z) = c1, y(x)]
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5.8 problem 8
Internal problem ID [550]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

e”sin (y) + 3y — (3z — €”sin(y))y' =0

X Solution by Maple

‘dsolve(exp(x)*sin(y(x))+3*y(x)-(3*x—exp(x)*sin(y(x)))*diff(y(x),x) = 0,y(x), #ingsol=all)

No solution found

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

-

DSolve [Exp[x]*Sin[y[x]]+3*y[x]-(3*x-Exp[x]*Sin[y[x]]1)*y' [x] == 0,y[x],x, Inclu\#ieSingularSolut

N

Not solved
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5.9 problem 9
Internal problem ID [551]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

—2e¥"sin (2z) + €Y% cos (2z) y + (—3 + "z cos (2z)) y = —2x

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

Ldsolve(z*x-z*exp(x*y(x))*sin(2*x)+exp(x*y(x))*cos(z*x)*y(x)+(-3+exp(x*y(x))*gfcos(z*x))*diff

z w2+cl>
£L'3 + ax — 3LambertW <_zcos(2z)%*37>

3x

y(z) =

v/ Solution by Mathematica
Time used: 5.197 (sec). Leaf size: 48

kDSolve [2xx-2*Exp [x*y [x] ] *Sin [2*x] +Exp [x*y [x] ] *Cos [2*x] *y [x] + (-3+Exp [x*y [x] ] *x*Cos [2*x] ) *y ' [x

—3W (—%e%‘”(””z_cl) cos(2x)> + 23 — oz

3
3z

y(z) =
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5.10 problem 10
Internal problem ID [552]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

% + (In(z) —2)y = —62

v Solution by Maple
Time used: 0.219 (sec). Leaf size: 18

Ldsolve((y(x)/x+6*x)+(1n(x)-2)*diff(y(x),x) = 0,y(x), singsol=all) J
(z) = —32% 4+ ¢,
Y= T (x) —2

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 20

LDSolve [(y[x]/x+6*x)+(Log[x]-2)*y' [x] == 0,y[x],x,IncludeSingularSolutions -> jl‘rue]

—32% 4+ ¢,

ylz) = log(z) — 2
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5.11 problem 11
Internal problem ID [553]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

yz + (In(z)y +yz)y' = —zln(z)

X Solution by Maple

‘dsolve((x*ln(x)+x*y(x))+(y(x)*ln(x)+x*y(x))*diff(y(x),x) = 0,y(x), singsol=a1#)

No solution found

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

-

DSolve [ (x*Log[x]+x*y [x])+(y [x]*Log [x]+x*y[x]) *y' [x] == 0,y[x],x, IncludeSingul#rSolutions ->

N

Not solved
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5.12 problem 12
Internal problem ID [554]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

T
L
(7% +y?)

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

‘dsolve(x/(x“2+y(x)“2)”(3/2)+y(x)*diff(y(x),x)/(x“2+y(x)“2)“(3/2) = 0,y(x), si#gsol=a11)

y(xz)=v—-22+ ¢
y(z) = —vV-2+a

T

v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 39

LDSolve [x/ (x~2+y[x]172) " (3/2)+y [x] *y' [x]/(x"2+y[x]"2)~(3/2) == 0,y[x],x, Include?ingularSolutio

y(x) = —v/—22 4+ 2¢;
y(z) = vV —22+2¢
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5.13 problem 13
Internal problem ID [555]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

—y+(—z+2)y =2z

With initial conditions

[y(1) = 3]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 19

Ldsolve([2*x—y(x)+(—x+2*y(x))*diff (y(x),x) = 0,y(1) = 3],y(x), singsol=all) J

z —=3z2+28
y(r) = ) + 5

v/ Solution by Mathematica
Time used: 0.456 (sec). Leaf size: 22

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

y(x) — %(M+ :v)
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5.14 problem 14
Internal problem ID [556]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

y+ (z—4y)y = -9z +1

With initial conditions

[y(1) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 25

Ldsolve([-1+9*x‘2+y(x)+(x—4*y(x))*diff(y(x),x) = 0,y(1) = 0l,y(x), singsol=a11})

x  /24x3 4+ 22 — 8z — 16
y(x)zz— 4

v Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 34

LDSolve [{-1+9*x~2+y [x]+(x-4*y [x]) *y' [x] == 0,y[1]==0},y[x],x, IncludeSingularSojLutions -> True

1
y(x) — 1 (x + v/ —24z3 — 22 + 8z + 16)
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5.15 problem 19
Internal problem ID [557]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yYr¥+z(l+y*)y =0

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

Ldsolve(x‘Q*y(x)‘3+x*(1+y(x)‘2)*diff(y(x),x) = 0,y(x), singsol=all) J

2 x2+2c1
y(e) =e = e
LambertW (e=*+2c1)

v/ Solution by Mathematica
Time used: 4.095 (sec). Leaf size: 46

LDSolve [x~2*xy [x] “3+x* (1+y[x] "2) *y' [x] == 0,y[x],x,IncludeSingularSolutions -> jl'rue]

1
y(l') - — Wl(ewz_zcl)
Y e
y(x) =0
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5.16 problem 21
Internal problem ID [558]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

y+ @2z —ey)y =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

s

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

~—

(~5(@)" +29(z) = 2) & + 3y(a)’ —
y (z)*

=0

v/ Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 32

-

:
DSolve [y [x]+(2*x-Exp [y [x]]1*y[x])*y' [x] == 0,y[x],x,IncludeSingularSolutions —# True]

N\ J

ev@ (y(z)? — 2y(x) + 2) c
) v

Solve |z =

125



5.17 problem 22
Internal problem ID [559]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(24 z)sin(y) + zcos(y)y' =0

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

s

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

~—

. (e
y(z) = arcsin (clxz)

v/ Solution by Mathematica
Time used: 51.022 (sec). Leaf size: 23

LDSolve [(2+x)*Sin[y [x]]+x*Cos [y [x]]*y' [x] == 0,y[x],x, IncludeSingularSolutionsJ -> Truel

e—a:+01
y(x) — arcsin < )

132
y(zr) =0
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5.18 problem 25
Internal problem ID [560]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 25.

ODE order: 1.

ODE degree: 1.

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

2yz +3z%y + > + (22 + %)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 297

Ldsolve(2*x*y(x)+3*x‘2*y(x)+y(x)‘3+(x‘2+y(x)‘2)*diff(y(x),x) = 0,y(x), singso?fall)

2
1 3
((l-l-\ /4z6e6wc%+1) eGZc%)
2 .6z .2

r7e’cy — 5 2532
y(z)
((1+ Vaate +1) ) .
3793 (2x2(i\/§_ 1) eez0%+2% (1_“.\/5) <<1+ W) o 2>§>
y(z) =~
i((1+ VIFEE+1) eva)
(2x2(1+’i\/_) escd + 23 (iv3—1) ((1+ JW) o:ct) >e_3m2§

y(z) =

((1 + +/4z%eb2c2 + >e6”c1> c
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v/ Solution by Mathematica
Time used: 60.305 (sec). Leaf size: 383

kDSolve [2#x*y [x] +3*x~ 2%y [x] +y [x] "3+ (x"2+y [x] "2) *y' [x] == 0,y[x],x, IncludeSingujLarSolut ions ->

e—3% (_266mx2 + \3/§<\/4618z$6 + e6(2z+c1) + 66m+3cl) 2/3)
y(z) =

92/3 {’/ \/4el8ey6 4 e6(2a+er) 4 gba+3er

(.’L‘) N Z(\/g + Z) 6_393 </\/4618$x6 + eﬁ(2a:+c1) + 66$+301
’ 2v/2
(1+iv/3) e¥z?

92/3 \3/ \/ 4e18r 36 | e6(2z+c1) 4 gbz+3c1
(1 —14v3) e*z?
22/3 </\/4el8xm6 + eb(2z+c1) + ebz+3c1

(1 + ’l\/g) e—3w i/\/4618xx6 + 66(2x+cl) + ebz+3c1
2v/2

_|_

y(z) —
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5.19 problem 26
Internal problem ID [561]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

yl_y=_1+e2:1:

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

-

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

-/

y(z) = e + 1+ €%c;

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 18

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

y(z) = e* +cre” + 1
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5.20 problem 27
Internal problem ID [562]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 25

-

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

-/

y(z) cos (y(z)) —sin (y(z)) —e1 _

T+
y (z)
v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 29
LDSolve[1+(-Sin[y[x]]+x/y[x])*y' [x] == 0,y[x],x,IncludeSingularSolutions -> Trj.\e]

sin(y(z)) — y(z) cos(y(z)) .
y(@) e

Solve |z =

),y(w)
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5.21 problem 28
Internal problem ID [563]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

y+ (—e ™ +2yz)y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

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

y(.’l)) _ eRootOf (cle_2 e_Z+_Ze_2 e_Z—x)

v/ Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 25

‘ DSolve [y [x]+(-Exp [-2*y [x]]+2*x*y [x]) *y' [x] == 0,y[x],x, IncludeSingularSolutio#s -> True]

Solve [z = e W) log(y(x)) + cre” @), y(w)}
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5.22 problem 29
Internal problem ID [564]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

(6" cot (y) +2csc(y)y)y = —€®

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

s

Ldsolve(exp(x)+(exp(x)*cot(y(x))+2*csc(y(x))*y(x))*diff(y(x),x) = 0,y(x), siné%ol=all)

e”sin (y(z)) + y(z)* + ¢ =0

v/ Solution by Mathematica
Time used: 0.312 (sec). Leaf size: 18

e hY

DSolve [Exp [x]+(Exp [x]*Cot [y [x]1]1+2*Csc [y [x]1*y[x])*y' [x] == 0,y[x],x, IncludeSi#gularSolutions

N\ J

Solve[y(z)* + €”sin(y(z)) = c1,y(z)]
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5.23 problem 30
Internal problem ID [565]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

43 3 (3
i;+—+<§+4®yum
vy \y

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

Ldsolve(4*x“3/y(x)“2+3/y(x)+(3*x/y(x)‘2+4*y(x))*diff(y(x),x) = 0,y(x), singso;fall)

t +y(@)* 4 3zy(z) + ¢ = 0
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v/ Solution by Mathematica
Time used: 60.148 (sec). Leaf size: 1181

tDSolve [4xx~3/y [x]1~2+3/y [x]+(3*x/y [x] ~2+4xy [x] ) *y' [x]== 0,y[x],x, Includesinguljg_rsﬂutions -

y(z) —
1 6x
43/ 2@t —e) N "'\/ 24322 + 1/59049z* — 6912 (x4 — ¢;) 3 \/ 243
3
\ 3\/ 24322 + 1/59049z* — 6912 (24 — ¢;) 3 3V/2
1 42 (24 — ¢1) N \/ 24312 + 1/59049z* — 6912 (x4 — ¢;) 3
3
{’/ 24322 + 1/59049z* — 6912 (z4 — ¢;) 3 3v2
y(z)
— 1 6x B
2 €
232z —er) N 3\/243x2 + /5904924 — 6912 (24 — ¢;) 3 V/ 2437
3
\ 3\/243952 + /59049z* — 6912 (2% — ¢;) 3 3V/2
1 4v2 (zt — ¢1) N {’/ 24312 4 /5904924 — 6912 (z4 — ¢;) 3
3
2 {’/ 24312 4 /5904924 — 6912 (z* — ¢;) 3 3v2
y(z)
1 4v2 (zt — ¢1) N </243z2 + /5904924 — 6912 (24 — ¢;) 3
~2 3
2 {’/ 24322 + 1/59049z* — 6912 (z4 — ¢;) 3 3v2
_1 _ 6x -
3 i/;
1/2@t—c1) N \/ 24322 + /59049z* — 6912 (z* — ¢;) 3 .
3
\ i/ 24322 + 1/59049z* — 6912 (24 — ¢;) 3 3V/2
y(z)
1 6x
% 9 - —
2
13/ 21 —cy) N \/ 24322 + /5904978 — 6912 (72 — ¢;)3 |/ 243
3
i/ 24322 + 1/59049zx* — 6912 (x4 — ¢;) 3 3V/2
1 42 (24 — ¢1) 134 Q/ 24372 + 1/59049z4 — 6912 (z* — ¢;) 3

2 3
2\ /24302 + /590492 — 6912 (24 — ¢1) 3 372



5.24 problem 30
Internal problem ID [566]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima
Section: Section 2.6. Page 100

Problem number: 30.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [_rationall

2
6, ($—+3—y)y’=—3x
Y Y x
v Solution by Maple

Time used: 0.0 (sec). Leaf size: 326

tdsolve(3*x+6/y(x)+(x"2/y(x)+3*y(x)/x)*diff(y(x),x) = 0,y(x), singsol=all) J

winN

120 + (—3242% — 108¢ +12,/120% + 72927 + 486612 + 816}
y(z) = 1
6 (3242 — 108¢; +121/120° + 7202 + 486¢12 + 813 )

1
(1+iv/3) <—324:c2 — 108¢; + 124/122° + 729x4 + 486¢; 72 + 81c%> °
y(z) = — 13

3 (iv/3 — 1)
(32402 — 108¢; +12,/1227 + 7297 + 486c12” + 813

[

3

y(x)
2
12i/35° + iv/3 (~3240% — 108¢; +121/1227 + 72927 + 4860127 + 8167 ) * +120° — (—324a° — 108c;

1
3

12 (—324x2 — 108¢; + 121/122° + 729z* + 486¢;22 + 81c§)
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v/ Solution by Mathematica
Time used: 4.558 (sec). Leaf size: 331

LDSolve [3*x+6/y [x]+(x~2/y [x]+3*y [x]/x)*y' [x] == 0,y[x] ,x,IncludeSingularSolutiﬂons -> True]

{’/ —8122 + /10829 4 729 (—3z2 + ¢1) 2 + 27¢
y(z) =
3V/2
V23

{’/ —812 4 /1082% + 729 (=322 + ¢1) 2 + 27cy

(-1+14v3) {‘/ —8122 4+ /10829 4+ 729 (=322 + ¢1) 2 + 27¢,

) —
y(z) ¥
N (1+ z\/g) x3
22/3 {‘/ —8122 4 /10829 + 729 (=322 + ¢1) 2 + 27¢
1 —iv/3) z°
y(z) - (-iv3)s

22/3 \/ —8122 4 /10829 + 729 (—3x2 + ¢1) 2 + 27¢,

(1+iv3) \/ —8122 + /1087 + 729 (—322 + ¢1) 2 + 27¢c;
6v/2
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5.25 problem 32
Internal problem ID [567]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Section 2.6. Page 100

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

yz+y°+ (2 +yz)y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 59

Ldsolve(3*x*y(x)+y(x)‘2+(x“2+x*y(x))*diff(y(x),x) = 0,y(x), singsol=all) J
2 2 4
—czt — /st + 1
y(z) = :
1T
—c1x? +\/Axt + 1
y(z) = e

v Solution by Mathematica
Time used: 0.661 (sec). Leaf size: 93

LDSolve [3xxxy [x]+y [x] "2+ (x"2+x*y [x] ) *y' [x]== 0,y[x],x, IncludeSingularSolutionsJ -> Truel

2?4+ Vat 4 e

y(z) = — .
y(r) > —x + —\/m
x
Vat + 2’
y(z) — s

4
y(z) > -~z
X
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6.1 problem 1
Internal problem ID [568]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

,_x3—2y:

Y 0

T

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

Ldsolve(diff(y(x),x) = (x73-2xy(x))/x,y(x), singsol=all)

_ 2°+5¢

y(z) =

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19

DSolvely' [x]== (x73-2xy[x])/x,y[x],x,IncludeSingularSolutions -> True]

N
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6.2 problem 2
Internal problem ID [569]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, _cos(z)+1
2 —sin(y)
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve (diff(y(x),x) = (1+cos(x))/(2-sin(y(x))),y(x), singsol=all) J

z + sin (z) — 2y(z) — cos (y(z)) + ¢ =0

v/ Solution by Mathematica
Time used: 0.372 (sec). Leaf size: 27

‘ DSolve[y'[x] == (1+Cos[x])/(2-Sin[y[x]]),y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — InverseFunction[—2#1 — cos(#1)&][—z — sin(z) + ¢]
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6.3 problem 3
Internal problem ID [570]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

y_ 2ty
3—z+3y?

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 75

‘dsolve([diff(y(x),x) = (2*x+y(x))/ (3-x+3*y(x)~2),y(0) = 0],y(x), singsol=a11)‘

2

(10822 + 12/81z* — 12z + 108z — 324z + 324)° + 12z — 36
1
6 (10822 + 12v/81z* — 1223 + 10822 — 324z + 324)°

y(z) =

v/ Solution by Mathematica
Time used: 5.408 (sec). Leaf size: 114

LDSolve {y'[x] == (2*x+y[x])/(3-x+3*y[x]~2),y[0]==0},y[x],x, IncludeSingularSolj.ltions -> True]

@) V2(v/3v/27z" — 42° + 3622 — 108z + 108 — 922)”° + 2/3z — 6/3
y(e) = -

62/3 {‘/ V3V2Tz* — 423 + 3622 — 108z + 108 — 92
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6.4 problem 4
Internal problem ID [571]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —y+2yr=—6x+3

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

Ldsolve (diff (y(x),x) = 3-6*x+y(x)-2*x*y(x),y(x), singsol=all) J

y(z) = =3 + e V¢,

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 24

‘ DSolvely' [x] == 3-6x*x+y[x]-2*x*y[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) = =3+ c1e”*
y(@) = =3

142



6.5 problem 5
Internal problem ID [572]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

p_Tl-2yr—y®
x? + 2yx

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

|dsolve(diff (y(x),x) = (-1-2%xxy(x)-y(x)"2)/(x"2+2xx*y(x)),y(x), singsol=all)

—z? + \/z (23 — 4c; — 4x)

y(z) = 5
y(z) = —z? — \/x(;i—4cl — 4zx)

v Solution by Mathematica
Time used: 0.502 (sec). Leaf size: 67

-

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

2+ \/z (23 — 4z + 4cy)

y(z) = — 5
—x2+ /z (23 — 4z + 4c
y(z) = v (2x )
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6.6 problem 6
Internal problem ID [573]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr+yz+y=1

With initial conditions

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

e hY

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

N J

1— el—x

y(z) = —

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

e ™

LDSolve [{x*xy[x]+x*y' [x] == 1-y[x],y[1]==0},y[x],x,IncludeSingularSolutions -> jl'rue]

1— el—x

y(z) = —
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6.7 problem 7
Internal problem ID [574]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

. 4rd+1
- =0
y(2+3y)
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 382
Ldsolve (diff (y(x),x) = (4*x73+1)/(y(x)*(2+3*y(x))),y(x), singsol=all) J

y(z)
(—8+1082* +108¢, + 1082 +12V8T /(2 + ¢ +2) (a4 + o1 +2— ) ) * —2( =8+ 1082 + 108c,

N

6 (—8 + 10824 + 108c; + 108z + 12V8T /(a4 + ¢ +2) (4
y(z) =
2
(1+iV3) (=84 108z + 108, + 1082+ 12v/81 /(e + &1 +2) (2 +er + 3 — 55) ) — 4iv/3+ 4

12 (—8 + 108 + 108¢; + 108z + 12v/81 /(z* +

y(z)
(iv3—1) (—8 + 108z* + 108¢; + 108z + 124/81 \/(a:4 +ca+z)(t+a+z— %)) P 4i4/3 — 4(—‘

12 (—8 + 10824 + 108¢; + 108z + 12v/81 1 /(24 + ¢
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v/ Solution by Mathematica
Time used: 4.502 (sec). Leaf size: 356

kDSolve [y' [x]== (4*x~3+1)/(y[x]*(2+3*y[x])),y[x],x,IncludeSingularSolutions ->J Truel

1
6

y(z) — (22/3 %7934 +/—4+ (272% 4 272 — 2+ 27¢1) 2 + 27z — 2 + 27¢y

2v/2
+ V2 —2
{’/27x4+ V—4+ (2724 + 272 — 2+ 27cy) 2 + 272 — 2 + 27¢y

y(z)

1
- = (7;22/3 (\/5 n z) 32738 + /—AF (2728 + 275 — 2+ 270) 2 + 27w — 2+ 27y

2V2(1 +iv/3) A
{’/27x4 + /=4 + (2724 + 2Tz — 2 + 27c1) 2 + 2Tz — 2 + 27y

y(z)

1 3
3 (—22/3(1 +i\/§> \/27z4 + /=4 + (2724 + 272 — 24 27¢;) 2 + 272 — 2+ 27cy

2iv/2(v3 + i)
+ —4
{/273:4 + /=44 (2724 + 27z — 24 27¢;) 2 + 272 — 24 27¢y
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6.8 problem 8
Internal problem ID [575]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2+ o = sin ()
x
With initial conditions
[y(2) = 1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16
Ldsolve( [2%y (x) +x*diff (y(x),x) = sin(x)/x,y(2) = 11,y(x), singsol=all) J

—cos (z) + 4 + cos (2)
72

y(z) =

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 17

‘ DSolve [{2*y [x]+x*y' [x] == Sin[x]/x,y[2]==1},y[x],x,IncludeSingularSolutions —# Truel

—cos(x) + 4 + cos(2)
72

y(z) —
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6.9 problem 9
Internal problem ID [576]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

, —1—-2yx
. Ay
x? 4 2y

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

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

22 1t —dc — 4

)= -2 V2
22 1t —dc; —4dx
y(z) = 5 T 5

v Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 61

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

N

1

y(z) — 3 (—x2 —Vazt -4z + 401)
1

y(z) — 3 (—x2 +\zt -4z + 4cl>
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6.10 problem 10
Internal problem ID [577]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

vy’ —z?+z+1
y—2 x?

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

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

(z=1)2

c].e 2z
= 2 LambertW 2
y(x) amber ( Ve >+

v Solution by Mathematica
Time used: 60.036 (sec). Leaf size: 63

LDSOlve [(-x"2+x+1) /x"2+y [x] *y' [x]/(-2+y[x]) == 0,y[x],x, IncludeSingularSolutiof:s -> True]

1 ez+%—2+cl

S2|1+W | -2y
y(z) + 5 .

1 em+%—2+cl

—=2(14+W| =\| ——
y(z) +WH 5 -
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6.11 problem 11
Internal problem ID [578]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y+ (¥ +2)y = -z’

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

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

T

_ z3+3c
—13 — 3z LambertW (e— 3””1) — 3¢

y(z) = 3

v/ Solution by Mathematica
Time used: 3.877 (sec). Leaf size: 42

LDSolve [x~2+y[x]+(Exp[y[x]]1+x)*y' [x] == 0,y[x],x,IncludeSingularSolutions -> T#ue]

z2 c1
e~ s tT 22
W _rya
y(z) ( . ) 5t
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6.12 problem 12
Internal problem ID [579]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/ _
yry= 1+e®
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16
Ldsolve (y(x)+diff (y(x),x) = 1/(1+exp(x)),y(x), singsol=all) J

y(@) = (n(1+e) +c)e®

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

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

y(x) = e “(log (e + 1) + 1)

151



6.13 problem 13
Internal problem ID [580]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —yt—22y° =1+22

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

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

y(z) = tan (2> + ¢1 + )

v Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 13

LDSolve [y' [x] == 1+2*x+y[x] "2+2*x*y[x]~2,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) — tan (2 + .+ 1)
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6.14 problem 14
Internal problem ID [581]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

y+(z+2y)y =—=

With initial conditions

[y(2) =3
v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 19
Ldsolve( [x+y (x)+(x+2*xy (x) ) *diff (y(x) ,x) = 0,y(2) = 3],y(x), singsol=all) J
r V—x%2+68

y(z) = —5 T 9

v/ Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 24

LDSolve [{x+y [x]+(x+2*y [x]) *y' [x] == 0,y[2]==3},y[x],x, IncludeSingularSolutionsJ -> Truel

y(x) — %(\/m - :c)
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6.15 problem 15
Internal problem ID [582]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(1+e")y —y+e*y=0

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

s

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

~—

c1e”

y(z) = (1+—ex)2

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 23

e

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

c1e”

y(z) =0

y(z) =
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6.16 problem 16
Internal problem ID [583]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [NONE]

,  —e¥cos(z)+cos(y)e™

Y~ =0

2e%sin (z) —sin (y)e™®

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

e

tdsolve(diff(y(x),x) = (-exp(2*y(x))*cos(x)+cos(y(x))/exp(x))/(2*exp(2*y(x))*é}n(x)-sin(y(x))

¢+ cos (y(z)) e + e*@sin (z) =0

v/ Solution by Mathematica
Time used: 0.473 (sec). Leaf size: 25

LDSolve [y'[x] == (-Exp[2*y[x]]*Cos[x]+Cos[y[x]]/Exp[x])/(2*Exp[2*y[x]]*Sin[x] —jSin [y [x]]1/Exp[x

Solve[e?® sin(z) + e ~® cos(y(z)) = e1,y(z)]
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6.17 problem 17

Internal problem ID [584]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and

DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

yl_3y=e2x

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

-

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

-/

y(z) = (e"c1 — 1) e

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 19

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

y(z) — 62””(—1 + c1€%)
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6.18 problem 18
Internal problem ID [585]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

—z2-2¢

2u+1y =e

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

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

N J

(V7 erf (z) + 2¢;) e
2

y(z) =

v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 27

( N

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

y(z) — %e_%(ﬁerf(x) + 2¢1)
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6.19 problem 19
Internal problem ID [586]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

, 317 =2y —y° _
2z + 3zy?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 409

Ldsolve(diff(y(x),x) = (3%x"2-2%y (x) -y (x) ~3) / (2kx+3*x*y (x) “2) ,y(x) , singsol=a;})

2
3
( (9:1:3-{-\/5 \/2720-54c: z3+27c§+32z2—9c1) z2>
2

125 | 22125 —

<
—~
8
~—
=

3((9303 + /3 /2725 — 5dc;x3 + 27¢3 + 3222 — 9cl> xz) ‘r

2
2333 (212332352 — 2722335 + i(<9w3 +V/3 /2725 — 5dc; 2 + 273 + 3222 — 901) "’2) 3+ ((9953

120( (923 + V3 /270" — 5dea® + 27} + 3207 — 9c;

/

2
2335 (2 (33% +3%) 2228 + (w3 = 1) ((92° + V3 /270" — 5deya® + 27 + 3207 — 9c ) 2*) 3)

1
3

12<<9x3 + /3 /2728 — 5dc 23 + 273 + 3222 — 901) xz) z
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v/ Solution by Mathematica
Time used: 32.075 (sec). Leaf size: 358

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

{’/ 2725 + 27c,2 + /86426 + 72924 (23 + c;) 2

x)—
v(@) 3V2x
_ 2v/2z
f/ 2725 + 27c122 + /86426 + 72924 (23 + ¢;) 2
\3/5(1 + Z\/g) T
y(z) =

f/ 2725 + 27c122 + /86426 + 72924 (23 + ¢;) 2

(1-14v3) 6/27335 + 27c122 + /86426 4 729z4 (23 + ¢;) 2
6v/2z
V2(1-iv3)z

{'/ 2725 + 27c, 22 + /8648 + 72924 (23 + ¢1) 2

y(z) —

(1+iv/3) ?/27%5 + 27c122 + /86426 + 72924 (23 + ¢;) 2
6v/2z
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6.20 problem 20

Internal problem ID [587]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and

DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133
Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y/ _ ex+y =0

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

-

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

-/

v/ Solution by Mathematica
Time used: 0.752 (sec). Leaf size: 18

e

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

~—

y(z) = —log (—€" —c1)
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6.21 problem 21
Internal problem ID [588]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

—4+6yr+2y°>
3x? + 4yx + 3y? N
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v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 517

Ldsolve((—4+6*x*y(x)+2*y(x) ~2) / (3*x"2+4xx*y (x) +3*y (x) ~2)+diff (y (x) ,x)=0,y(x), %ingsol=all)

y(z)
1
(152x3 — 108¢; + 432z + 12\/216av6 — 228c1 23 + 9122 + 81c? — 648cix + 1296:52) :
- 6
1022
— 1
3 (152x3 — 108¢; + 432 + 121/21625 — 228¢,2° + 9122% + 81¢2 — 64817 + 1296x2> ’
_
3
y(z) =

=

(141iv3) (152933 — 108¢; + 432z + 121/2162° — 228¢;23 + 912z* + 81c} — 648c,2 + 12969:2)
12
1
15223 —108¢1 +432z+12\/216ac6—228c1z3+91214+81c§—648c1a:+1296:c2) 3
5

2
5¢|iv3z—z+ (

[un

3 (1521‘3 — 108c; + 432z + 12,/2162° — 228¢,2° + 9122* + 812 — 648¢17 + 12963:2) s
y(x)
2
i<152x3 — 108c; + 4327 + 12,/2162° — 228¢,73 + 912z* + 812 — 648¢,7 + 1296x2) * V34200322

12
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v/ Solution by Mathematica
Time used: 4.748 (sec). Leaf size: 383

kDSolve [(-4+6xx*y [x]+2%y [x] ~2) / (3*x~2+4*x*y [x] +3*y [x] "2) +y' [x]==0,y[x],x, IncluﬁieSingularSolut

1

y(z) = =

52" V 382% + /5006 + (382° + 108z + 27¢;) 2 + 108z + 27c,

10v/222
— — 4z
{’/ 3823 4 /50026 + (3823 + 108z + 27c;) 2 + 108z + 27c;

1 s
y(@) > 75 (¢22/3 (\/5 + z) \/ 3823 + /50026 + (38z3 4 108z + 27¢;) 2 + 108z + 27¢;

10v2(1 +iv/3) 2
+ — 8z
{’/38x3 + /50026 + (3823 + 108z + 27¢;) 2 + 108z + 27¢

y(z) = — | =223 (1 +z\/§> i/381’3 + /50026 + (3823 + 108z + 27¢;) 2 + 108z + 27¢;

N 10v/2(1 — iv/3) 2
{’/ 3823 4 /50026 + (3823 + 108z + 27c¢;) 2 + 108z + 27c¢;

— 8x
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6.22 problem 22
Internal problem ID [589]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, w?-1
YT1x y?
With initial conditions
[y(-1) =1]
v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 87
Ldsolve([diff (y(x),x) = (x72-1)/(1+y(x)~2),y(-1) = 1],y(x), singsol=all) J

2
(8 + 423 — 122 4 4v/26 — 62* + 423 + 922 — 120+ 8)° — 4
2 (8 + 4z® — 12z + 4v/z% — 62* + 42% + 922 — 12z + 8)

y(z) =

=

v Solution by Mathematica
Time used: 2.95 (sec). Leaf size: 97

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

\E/E(z3+\/m6—6x4+4x3+9x2—12x—|—8—3z+2)2/3_2

y(z) —

22/3§‘/x3+\/x6 — 62t 4 427 + 922 — 120 + 8 — 3z 4 2
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6.23 problem 23
Internal problem ID [590]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

t+1)y+ty =e”

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

Ldsolve((1+t)*y(t)+t*diff(y(t),t) = exp(2*t),y(t), singsol=all) J
eZt +3 e_tcl
t e .
y(t) e

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 27

LDSolve [(1+t)*xy [t]+t*y' [t] == Exp[2*t],y[t],t,IncludeSingularSolutions -> True}]

62t + 3016_t

y(t) — e
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6.24 problem 24
Internal problem ID [591]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2 cos (z) sin (z) sin (y) + cos (y) sin (z)*y' = 0

v Solution by Maple
Time used: 0.328 (sec). Leaf size: 18

‘dsolve(2*cos(x)*sin(x)*sin(y(x))+cos(y(x))*sin(x)”2*diff(y(x),x) = 0,y(x), si#gsol=a11)

(x) = —arcsin _a
Ve = —1+ cos (2z)

v/ Solution by Mathematica
Time used: 5.176 (sec). Leaf size: 21

‘ DSolve [2*Cos [x] *Sin[x] *Sin [y [x]]+Cos [y [x]]*Sin[x] ~2*y' [x] == 0,y[x],x, Include$ingularSolutio

1
y(x) — arcsin (501 csc2(w))

y(z) =0
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6.25 problem 25
Internal problem ID [592]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

2z y x? x ,
LY (LT Y=o
y w2+y2+( y2+w2+y2)y

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

Ldsolve (2*x/y(x) -y (x) / (x"2+y(x) "2)+(-x"2/y (%) "2+x/ (x"2+y (x) ~2) ) *diff (y(x) ,x) =J 0,y(x), singsc

y(z) = cot (RootOf (—_Z+ ztan (_2) +¢1))x

v/ Solution by Mathematica
Time used: 0.255 (sec). Leaf size: 23

-

LDSolve [2#x/y [x] -y [x]/ (x"2+y [x] "2) +(-x~2/y [x] "2+x/ (x"2+y[x]"2) )*y' [x] == 0,y [x}] »X,IncludeSing

2
Solve [arctan (i) — yx_ = c1,y(x)
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6.26 problem 26
Internal problem ID [593]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

Yz —eiz—y=0

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

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

y(z) = In (—m) z

v/ Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 18

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

y(x) = —xlog(—log(x) — c1)
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6.27 problem 27
Internal problem ID [594]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

, T
___ T  _9
YT Ryt

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

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

(—4y(2)° — 42* — 6y(a)" — 10y(z) — 5) e~
4

+Cl=0

v/ Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 48

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

1 1
Solve [—§x26_2y("’) — §€_2y(m) (4y($)3 + 6y(x)® + 10y(z) + 5) = c1, y(x)}
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6.28 problem 28
Internal problem ID [595]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y +ty = -3t

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

-

Ldsolve(B*t+2*y(t) = -t*diff(y(t),t),y(t), singsol=all)

-/

C1
y(t)=—t+ 5

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 15

LDSolve [3xt+2xy[t] == -txy'[t],y[t],t,IncludeSingularSolutions -> True]
&1
y(t) = —t + 2

170



6.29 problem 29
Internal problem ID [596]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

y_x+y=0
zT—Yy
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 24
Ldsolve (diff(y(x) ,x) = (x+y(x))/(x-y(x)),y(x), singsol=all) J

y(x) = tan (RootOf (—2_Z+1In (sec(_2)*) +2In(z) +2¢1)) =

v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 36

-

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

Solve E log (%)2 + 1) _ arctan (M> — _log(z) + cl,y(x)]

X
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6.30 problem 30
Internal problem ID [597]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

2yz +3y° — (2° +2yz) Y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

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

J

y(z) = (1 + V4cix + 1) T
T 2

(—1 + v/4cix + 1) T
y(z) = 5

v/ Solution by Mathematica
Time used: 0.408 (sec). Leaf size: 61

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

y(x) — —%x(l +v1+ 4eclx>
y(z) — %x(—l +v1+ 4eclcc>
y(z) =0

y(z) = —=x
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6.31 problem 31
Internal problem ID [598]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Miscellaneous problems, end of chapter 2. Page 133

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

T3Py —y
223 + 3yx

With initial conditions

[y(1) = -2

v Solution by Maple
Time used: 1.266 (sec). Leaf size: 111

Ldsolve([diff(y(x),x) = (=3*x~2%y (x)-y(x)"2)/ (2*x"3+3*x*y (x)) ,y(1) = —2],y(x){Jsingsol=a11)

y(x)
(V3 —1) (&7~ 6V3VE 37 +54) 22)° — o* (V3 +2* + 2(— (a7 — 6V3V/T T 27 + 54) 2?)

6(— (27 — 6v/3 /a7 + 27 + 54) 22) *z

o=

v Solution by Mathematica
Time used: 40.923 (sec). Leaf size: 136

‘ DSolve [{y' [x]== (-3*x~2*y[x]-y[x]~2)/(2*x~3+3*x*y[x]),y[1]==-2},y[x],x, Includ#SingularSoluti

y(z)

i| (VB+0) a8 = (VB=i)® + (VBo+ 1) {/—a® — 540 + 6v3/a (a7 + 27) - (/)
V—mg — 5422 + 6v/3

_>

6x
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7.1 problem 1
Internal problem ID [599]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y'+2y —3y=0

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

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

N J

y(z) = (cle‘” + 02) g3

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

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

y(x) = c1e™ + cpe”
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7.2 problem 2
Internal problem ID [600]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-

stant Coeflicients, page 144
Problem number: 2.
ODE order: 2.

ODE degree: 1.

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

y'+3y' +2y=0

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

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

N

y(x) = e *c; + e

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

-

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

~—

y(z) — e (cae” + 1)
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7.3 problem 3
Internal problem ID [601]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

6y" —y' —y=0

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

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

N J

y(z) = (cle%x + cz> e 3

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 26

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

N\ J

y(z) = e 2/ (0265”’/6 +c1)
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7.4 problem 4
Internal problem ID [602]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

2y" -3y +y=0

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

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

N J

y(z) = e®c; + cpe?

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 35

-

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

-

y(x) — e_% (‘/5‘3>z <c26‘/5”” + cl)
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7.5 problem 5
Internal problem ID [603]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-

stant Coeflicients, page 144
Problem number: 5.
ODE order: 2.

ODE degree: 1.

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

y' +5) =0

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

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

N

y(x) = ¢ + e

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 19

-

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

~—

1
y(x) = o — 3016_5“
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7.6 problem 6
Internal problem ID [604]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

4/ — 9y =0

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

N

dsolve(4*diff (y(x),x$2) -9*y(x) = 0,y(x), singsol=all)

3z 3

y(z) =cre” 2 +ce?

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

-

N\

DSolve[4*y'' [x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e3%/2 (0163’” + 02)
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7.7 problem 7
Internal problem ID [605]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y' =9y +9y =0

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

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

N J

3(3+v5)e 3(v5-3)x
y(x) =cie” 7 +ceT 2

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 36

-

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

~—

y(z) = 3 (v5-3)e (cze3‘/g’” + cl>
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7.8 problem 8
Internal problem ID [606]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

yl/_2yl_2y:O

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

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

N J

1+\/§) T \/3—1) x

y(z) = cle( + 026_(

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 34

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

N J

y(z) — eV <0262‘/§w + cl>
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7.9 problem 9
Internal problem ID [607]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y'+y —2y=0

With initial conditions

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

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

-

Ldsolve([diff(y(x),x$2) +diff (y(x),x)-2*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), }ingsol=a11)

(e3m _ 1) e—2m

y(z) = 3

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

-

.
DSolve[{y'' [x]+y' [x]-2*y[x]==0,{y[0]==0,y' [0]==1}},y([x],x, IncludeSingularSolu#ions -> Truel

N

183



7.10 problem 10
Internal problem ID [608]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y' +4y' +3y=0

With initial conditions

[¥(0) = 2,9/(0) = —1]

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

-

Ldsolve([diff(y(x),x$2) +4*xdiff (y(x),x)+3*xy(x) = 0,y(0) = 2, D(y)(0) = -1],y(x}, singsol=all)

e—3:c N 5e~%
2 2

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 23

-

.
DSolve [{y'' [x]+4xy' [x]+3*y[x]==0,{y[0]==2,y"' [0]==-1}},y[x],x, IncludeSingularS{olutions -> Tru

N

y(z) — %e_?’”” (5e* —1)
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7.11 problem 11
Internal problem ID [609]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

6y" — 5y +y=0

With initial conditions

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

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

{dsolve([G*diff(y(x),x$2) -5*diff (y(x),x)+y(x) = 0,y(0) = 4, D(y)(0) = 0],y(x)} singsol=all)

y(z) = —8e? +12e5

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 48

‘ DSolve [{6*y'' [x]-5*y' [x]+2*y[x]==0,{y[0]==4,y' [0]==0}},y[x],x, IncludeSingular$olutions -> Tr

y(z) — ie5x/12 (23 CcoS (@) — 5v/23sin (@z))

23 12
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7.12 problem 12
Internal problem ID [610]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y' +3y =0

With initial conditions

[y(0) = —2,4'(0) = 3]

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

-

Ldsolve([diff(y(x),x$2) +3*diff (y(x),x) = 0,y(0) = -2, D(y)(0) = 3],y(x), sing}sol=all)

y(@) =—-1-e*

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 14

DSolve[{y'' [x]+3*y' [x]==0,{y[0]==-2,y"' [0]==3}},y[x],x, IncludeSingularSolution# -> Truel

N\

y(z) - —e 3 —1
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7.13 problem 13
Internal problem ID [611]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y' + 5y +3y =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 39

{dsolve([diff(y(x),x$2) +5xdiff (y(x),x)+3*xy(x) = 0,y(0) = 1, D(y)(0) = 0],y(x)} singsol=all)

(2) = (13+5\/ﬁ)e(_51@z N (13 —5v/13) o
= 26 26

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 51

LDSolve [{y'' [x]+5*y' [x]+3*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSojLutions -> True

y(z) — %e—%(ﬂm)m((m + 5\/ﬁ) eVl 4 13 — 5\/5)
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7.14 problem 14
Internal problem ID [612]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2 +y —4y=0

With initial conditions

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 30

{dsolve([Q*diff(y(x),x$2) +diff (y(x),x)-4*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x)} singsol=all)

2(e(_l+4m)z pe (Hfﬁ)z) V33
y(z) = 33

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

-

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

26_‘11(1+\/?E)x<e\/§x — 1)

y(z) = 753
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7.15 problem 15
Internal problem ID [613]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

v +8/ -9y =0

With initial conditions

[y(1) = 1,9'(1) = Q]

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

e B

Ldsolve([diff(y(x),x$2) +8*diff (y(x),x)-9*y(x) = 0,y(1) = 1, D(y)(1) = 0],y(x)} singsol=all)

eg—gz gez—l
10 + 10

y(z) =

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26

-

.
DSolve[{y'' [x]+8+*y' [x]-9%y[x]==0,{y[1]==1,y' [1]==0}},y[x],x, IncludeSingularSo#.utions -> True

N
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7.16 problem 16
Internal problem ID [614]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

' —y=0

With initial conditions

[y(—=2) = 1,9'(-2) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

-

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

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 25

‘ DSolve [{4*y'' [x]-y[x]==0,{y[-2]==1,y' [-2]==-1}},y[x],x, IncludeSingularSolutio#s -> True]
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7.17 problem 19
Internal problem ID [615]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y —y=0

With initial conditions

) 3

y(O) = Zay/(o) = _Z

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

‘dsolve([diff(y(x),x$2) -y(x) = 0,y(0) = 5/4, D(y)(0) = -3/4],y(x), singsol=a1#.)

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

LDSolve [{y'' [x]-y[x]==0,{y[0]==5/4,y' [0]==-3/4}},y[x],x, IncludeSingularSolutio%;s -> True]

T

e €
y(zr) — e "+ 1
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7.18 problem 20
Internal problem ID [616]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

2y" -3y +y=0

With initial conditions

1

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

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

y(z) = —e” + 3e?

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

e

kDSolve [{2xy' ' [x]-3*y' [x]+y[x]==0,{y[0]==2,y' [0]==1/2}},y[x],x, IncludeSingular%olutions -> Tr

y(z) — 3e*/2 — ¢®
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7.19 problem 21
Internal problem ID [617]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y' -y —2y=0

With initial conditions

[¥(0) = a,3'(0) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

-

Ldsolve([diff(y(x),x$2) -diff (y(x),x)-2*y(x) = 0,y(0) = alpha, D(y)(0) = 2],y(}:), singsol=all

_ (2a—-2)e®  *(a+2)
y(z) = 3 t—

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 29

-

DSolve[{y'' [x]-y' [x]-2*y[x]==0,{y[0]==\[Alphal ,y' [0]==2}},y([x],x, IncludeSinguil.arSolut ions ->

N

y(z) = %e‘”” (2(a — 1) + (@ +2)e*)
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7.20 problem 22
Internal problem ID [618]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

' —y=0

With initial conditions

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

-

Ldsolve([4*diff(y(x),x$2) -y(x) = 0,y(0) = 2, D(y)(0) = beta] ,y(x), singsol=al}l)

y(@) = (1+p)er — (B—1)e>

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 25

‘ DSolve [{4x*y'' [x]-y[x]==0,{y[0]==2,y' [0]==\[Betal}},y[x],x, IncludeSingularSolu*:ions -> True]

y(z) = e A(=B+ (B +1)e” +1)
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7.21 problem 23
Internal problem ID [619]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

Y —2a-1)y'+a(lea—1)y=0

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

Ldsolve (diff (y(x),x$2) -(2*alpha-1)*diff (y(x),x)+alpha*(alpha-1)*y(x) = 0,y (x)J, singsol=all)

y(.’l)) — Cleam + cze(a—l)m

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

DSolvel[y'' [x]-(2*\[Alpha]-1)*y' [x]+\[Alpha]*(\[Alpha]-1)*y[x]==0,y[x],x, Inclu#eSingularSolut

N

y(z) = 1@ VT 4 cpe®
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7.22 problem 24
Internal problem ID [620]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

Y +B-a)y —2(a—1)y=0

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

Ldsolve(diff(y(x),x$2) +(3-alpha)*diff (y(x),x)-2*(alpha-1)*y(x) = 0,y(x), singlfol=a11)

y(z) = e ¢, + coel@ D2

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 24

DSolvely'' [x]+(3-\[Alphal)*y' [x]-2*(\[Alphal-1)*y[x]==0,y[x],x, IncludeSingula#Solutions -> T

N

y(z) = e (c1e*™** + ¢3)
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7.23 problem 25
Internal problem ID [621]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

2y + 3y —2y=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

-

Ldsolve([Q*diff(y(x),x$2) +3*diff (y(x),x)-2*xy(x) = 0,y(0) = 1, D(y)(0) = -betaj],y(x), singsol

%5 4e¥ 26 _1)e
y(x):_(Qe B —4e : 203 1)6

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 67

LDSolve [{y'' [x]1+3*y' [x]-2*y[x]==0,{y[0]==1,y' [0]==-\[Betal}},y[x],x, IncludeSingularSolutions

1 -5V (Nﬁﬁ + (—2\/1_75 +3V17 + 17) eV1Te _ 3\/17 + 17)

y(z) — 34
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7.24 problem 26
Internal problem ID [622]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.1 Homogeneous Equations with Con-
stant Coeflicients, page 144

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y' + 5y + 6y =0

With initial conditions

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

-

Ldsolve([diff(y(x),x$2) +5xdiff (y(x),x)+6xy(x) = 0,y(0) = 2, D(y)(0) = beta],y}x), singsol=al

y(z) =e (6 +P) + (-B-4)e™

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 23

DSolve[{y'' [x]+5*y' [x]+6%y[x]==0,{y[0]==2,y' [0]==\[Betal }},y[x],x, IncludeSing#larSolutions -

N\

y(z) = e (=B + (B+6)e” — 4)
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8.1 problem 7
Internal problem ID [623]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y' =2y +2y=0

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

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

N

y(x) = €(cy sin (z) + co cos (x))

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

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

y(x) — €®(co cos(z) + ¢ sin(z))
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8.2 problem 8
Internal problem ID [624]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y' -2y +6y=0

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

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

N

y(z) =" (cl sin (\/Sx) + ¢3 cos (\/593))

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 32

DSolvely'' [x]-2*y' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = €° <02 cos <\/5x> + ¢; sin <\/5x>>
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8.3 problem 9
Internal problem ID [625]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y'+2y —8y=0

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

dsolve(diff (y(x),x$2) +2xdiff(y(x),x)-8xy(x) = 0,y(x), singsol=all)

N

y(z) = (e6zcl + 02) e 4

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22

‘ DSolvel[y'' [x]+2*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) > e (2™ + 1)
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8.4 problem 10
Internal problem ID [626]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y' +2y +2y=0

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

dsolve(diff (y(x),x$2) +2xdiff (y(x),x)+2xy(x) = 0,y(x), singsol=all)

N

y(z) = e™%(cy sin (z) + ¢ cos (z))

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

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

y(z) = e %(ca cos(z) + 1 sin(z))
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8.5 problem 11

Internal problem ID [627]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and

DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic

Equation , page 164
Problem number: 11.
ODE order: 2.

ODE degree: 1.

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

y' +6y +13y =0

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

dsolve(diff (y(x),x$2) +6*diff (y(x),x)+13*y(x) = 0,y(x), singsol=all)

N

y(z) = e**(sin (2z) c; + c; cos (2x))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26

-

LDSolve [y'' [x]+6%y' [x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) = e7>%(cy cos(2x) + ¢ sin(2z))
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8.6 problem 12
Internal problem ID [628]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

4/ +9y=0

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

dsolve(4*diff (y(x),x$2) +9*y(x) = 0,y(x), singsol=all)

(@) = evsin (2 ) +ercon o
y(x) = ¢y sin 5 Cy COS 5

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

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

y(z) — c1 cos(3z) + c2sin(3z)
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8.7 problem 13
Internal problem ID [629]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

)
yll+2yl+zy:()

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

e

Ldsolve(diff(y(x),x$2) +2xdiff (y(x),x)+125/100*%y(x) = 0,y(x), singsol=all)

y(z) =e7" (cl sin (;) + ¢z cos (g))

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30

~—

LDSolve [y'' [x]+2xy' [x]+125/100*y [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(x) = e (C2 cos (g) + ¢; sin (g))
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8.8 problem 14
Internal problem ID [630]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

9y” + 9y — 4y =0

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

dsolve (9*diff (y(x),x$2) +9*diff(y(x),x)-4*y(x) = 0,y(x), singsol=all)

N

4z

y(z) = (626% + cl> e s

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 26

DSolve [9*y'' [x]+9*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

N\

y(z) = e 73 (c0e™/3 + ¢1)

207



8.9 problem 15
Internal problem ID [631]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

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

e

Ldsolve(diff(y(x),x$2) +diff (y(x),x)+125/100*y(x) = 0,y(x), singsol=all)

~—

x

y(x) = e 2(cysin (z) + ¢y cos (x))

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

‘ DSolvel[y'' [x]+y' [x]+125/100*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) = e~*/*(cy cos(z) + ¢; sin(z))
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8.10 problem 16
Internal problem ID [632]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

25
yll+4yl+Ty:O

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

e

Ldsolve(diff(y(x),x$2)+ 4xdiff (y(x) ,x)+625/100*y(x) = 0,y(x), singsol=all)

y(z) = 2 (cl sin (3?””) + ¢ cos (%”))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 30

~—

LDSolve [y'' [x]+4*y' [x]+625/100%y [x]==0,y[x],x,IncludeSingularSolutions —-> True}]

y(z) = e > (02 cos (3;) + ¢ sin <3§))
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8.11 problem 17
Internal problem ID [633]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y' +4y=0

With initial conditions

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

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

e B

Ldsolve([diff(y(x),x$2)+ 4xy(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all) J

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

LDSolve [{y'' [x]+4*y[x]==0,{y[0]==0,y' [0]==1}},y[x],x,IncludeSingularSolutions J—> True]

y(x) — sin(z) cos(z)
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8.12 problem 18
Internal problem ID [634]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

y' +4y +5y=0

With initial conditions

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

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

{dsolve([diff(y(x),x$2)+ 4xdiff (y(x) ,x)+5*y(x) = 0,y(0) = 1, D(y)(0) = 0],y(x)} singsol=all)

y(x) = e 2*(2sin (z) + cos (z))

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

DSolve[{y'' [x]+4x*y' [x]+5*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSo#.utions -> True

N\

y(z) = e **(2sin(x) + cos(x))
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8.13 problem 19
Internal problem ID [635]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

y' =2y +5y=0

With initial conditions

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

e B

Ldsolve([diff(y(x),x$2)— 2xdiff (y(x),x)+5*y(x) = 0,y(1/2*%Pi) = 0, D(y)(1/2*Pi)J= 2],y(x), sir

y(z) = —sin (2z) e 21"

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

‘ DSolve [{y'' [x]-2*y' [x]+5*y[x]==0,{y[Pi/2]==0,y' [Pi/2]==2}},y[x],x, IncludeSing#.llarSolutions -

y(z) — —e”"2 sin(22)
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8.14 problem 20
Internal problem ID [636]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With initial conditions

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

e

Ldsolve([diff(y(x),x$2)+y(x) = 0,y(1/3*Pi) = 2, D(y) (1/3*Pi) = -4],y(x), sings\ 1=all)

y(z) = (sin (x) + 2cos (z)) V3 + cos (z) — 2sin ()

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 28

‘ DSolve[{y'' [x]+y[x]==0,{y[Pi/3]==2,y"' [Pi/3]==-4}},y[x],x, IncludeSingularSolut#ons -> Truel

y(z) — (\/§ — 2> sin(z) + <1 + 2\/§> cos()
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8.15 problem 21
Internal problem ID [637]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

With initial conditions

[¥(0) = 3,4/(0) = 1]

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

Ldsolve([diff(y(x),x$2)+ diff (y(x),x)+125/100%y(x) = 0,y(0) = 3, D(y) (0) = 1] ,y(x), singsol=a

e~ 2 (5sin (x) + 6 cos (1))

y(z) =

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

-

N
LDSolve [{y'' [x]+y' [x]+125/100*y [x]==0,{y[0]==3,y"' [0]==1}},y[x],x, IncludeSingulerSolutions ->

y(z) — %e‘x/2(5 sin(z) + 6 cos(z))
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8.16 problem 22
Internal problem ID [638]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y' +2y +2y=0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

e B

Ldsolve([diff(y(x),x$2)+ 2%xdiff (y(x),x)+2*y(x) = 0,y(1/4*Pi) = 2, D(y)(1/4*Pi)J= -21,y(x), si

y(z) = V2e i (sin (z) + cos (x))

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

‘ DSolve [{y'' [x]+2*y' [x]+2*xy[x]==0,{y[Pi/4]==2,y' [Pi/4]==-2}},y[x],x, IncludeSingularSolutions

y(z) = V2ei%(sin(z) + cos(z))
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8.17 problem 23
Internal problem ID [639]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

v —u +2u=0

With initial conditions

[u(0) = 2,/(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

Ldsolve([diff(u(x),x$2)— diff (u(x),x)+2*u(x) = 0,u(0) = 2, D(u)(0) = 0],u(x), jsingsol=all)

2e3 <\/7 sin (@) — 7 cos <@>>
7

u(z) = —

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

LDSolve [{u'' [x]+4*u’' [x]+5*%u[x]==0,{u[0]==2,u' [0]==0}},ulx],x, IncludeSingularSojlutions -> True

u(z) = 2e~%*(2sin(zx) + cos(x))
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8.18 problem 24
Internal problem ID [640]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

50" +2u' +7u =0

With initial conditions

[w(0) = 2,4/(0) = 1]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

Ldsolve([S*diff(u(x),x$2)+ 2%diff (u(x),x)+7*u(x) = 0,u(0) = 2, D(u)(0) = 1],u(jt), singsol=all

e’ <7\/3_4 sin (‘/?:4”> + 68 cos (@))
34

u(z) =

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 48

LDSolve [{6*%u'"' [x]+2%u' [x]+7*u[x]==0,{u[0]==2,u' [0]==1}},ulx],x, IncludeSingularjéolutions -> Tr

1 .5 . \/ﬁx \/3_4x
u(w)—>3—46 /<7\/3_48111< g >+68005< 3 >>
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8.19 problem 25
Internal problem ID [641]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y' +2y +6y=0

With initial conditions

[¥(0) = 2,4/(0) = o]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

-

Ldsolve([diff(y(x),x$2)+ 2xdiff (y(x),x)+6xy(x) = 0,y(0) = 2, D(y)(0) = alpha] ,}(x), singsol=z

_ e_z(\/g (a + 2) sin (\/3:1:) + 10 cos (\/gx))
5

y(z)

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

‘ DSolve[{y'' [x]+2*y' [x]+6%y[x]==0,{y[0]==2,y' [0]==\[Alpha]}},y[x],x, IncludeSingularSolutions

y(z) — %e‘”” (\/g(a + 2) sin (\/3x> + 10 cos (\/5x>>
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8.20 problem 26
Internal problem ID [642]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

Y +2ay + (a®+1)y=0

With initial conditions

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

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

Ldsolve([diff(y(x),x$2)+ 2xaxdiff (y(x) ,x)+(a"2+1)*y(x) = 0,y(0) = 1, D(y) (0) =J 0] ,y(x), sings

y(z) = e"*(asin (z) + cos (z))

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 94

e B
LDSolve [{y'' [x]+2*axy' [x]+(a~1+1)*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x,IncludeSingularSolutions

e—((\/a?_a—1+a)m) (a (&Mz _ 1> + m(e% /o —a—1z n 1))
2va? —a—1

y(z) =
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8.21 problem 35
Internal problem ID [643]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

t2y”+ty’+y=0

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

-

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

N\

y(t) = ¢y sin (In (¢)) + c2 cos (In (2))

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 18

‘ DSolve[t~2*y'' [t]+tx*y' [t]1+y[t]==0,y[t],t,IncludeSingularSolutions -> Truel ‘

y(t) — c1 cos(log(t)) + cosin(log(t))
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8.22 problem 36
Internal problem ID [644]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

t2y" +4ty’ +2y =0

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

e hY

dsolve(t™2*diff (y(t),t$2)+ 4*xt*diff(y(t),t)+2xy(t) = 0,y(t), singsol=all)

N\ J

_ct+ta
=0

y(t)

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

LDSolve [t™2xy' ' [t]+4*t*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> Truel J

5

y(t) — U (czt‘/5 + cl>
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8.23 problem 37
Internal problem ID [645]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

5
t2y" + 3ty + Zy =0

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

Ldsolve(t‘2*diff(y(t),t$2)+ 3*xt*diff (y(t),t)+125/100%y(t) = 0,y(t), singsol=a;})

¢ sin (@) + co Ccos (#)

t

y(t) =

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 30

DSolve[t~2*y'' [t]+3*txy' [t]+125/100*y[t]==0,y[t],t,IncludeSingularSolutions —# Truel

N

Co COS <l°g2(t)> + ¢; sin <1°g2(t))

t

y(t) —
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8.24 problem 38
Internal problem ID [646]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

t2y" — 4ty —6y=0

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

e hY

dsolve(t~2*diff (y(t),t$2)- 4*t*diff(y(t),t)-6*xy(t) = 0,y(t), singsol=all)

N\ J

cit’ + ¢
y(t) = IT

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 18

-

LDSolve [t~2xy' ' [t]-4*t*y' [t]-6*%y[t]==0,y[t],t,IncludeSingularSolutions -> Truej]

Czt7 +c

y(t) = —
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8.25 problem 39
Internal problem ID [647]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

t2y" — 4ty +6y =0

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

-

dsolve (t~2*diff (y(t),t$2)-4xt*diff (y(t),t)+6*y(t) = 0,y(t), singsol=all)

N\

y(t) = t*(cat + 1)

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

-

N
LDSolve [t~2xy' ' [t]-4*t*y' [t]+6%y[t]==0,y[t],t,IncludeSingularSolutions -> True)j]

y(t) — t*(cat + 1)
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8.26 problem 40
Internal problem ID [648]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

t2y" —ty +5y=0

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

Ldsolve(t‘Q*diff(y(t),t$2)— t*diff (y(t),t)+6*y(t) = 0,y(t), singsol=all) J

y(t) = t(cysin (21n (¢)) 4+ cacos (21n (2)))

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

-

.
DSolve[t™2*y'' [t]-t*y' [t]+5*y[t]==0,y[t],t,IncludeSingularSolutions -> True]

N\ J

y(t) — t(ca cos(2log(t)) + c1 sin(2log(t)))
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8.27 problem 41
Internal problem ID [649]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

t2y" +3ty —3y=0

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

Ldsolve(t‘Q*diff(y(t),t$2)+ 3xtxdiff (y(t),t)-3*y(t) = 0,y(t), singsol=all) J

Clt4 )
y(t) = 252

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

e

kDSolve [t~2xy' ' [t]+3*t*y' [t]-3*y[t]==0,y[t],t,IncludeSingularSolutions -> TrueJ‘]

c
y(t) — t—; + cot
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8.28 problem 42
Internal problem ID [650]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

2y + Tty + 10y =0

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

Ldsolve(t‘Q*diff(y(t),t$2)+ 7T*t*diff (y(t),t)+10%y(t) = 0,y(t), singsol=all) J

_ asin(In (t)) + c; cos (In (£))
3

y(t)

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

LDSolve [t™2xy' ' [t]+7*t*xy' [t]+10*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

c2 cos(log(t)) + ¢ sin(log(t))
13

y(t) —
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8.29 problem 44
Internal problem ID [651]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 44.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_ symmetries], [_2nd_order, _linear,

y// + ty’ + e—t2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

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

V2v/T e;f (%§> + ¢y cos V2 csgn <et;>2\/7_r erf (%i>

2
y(t) = c1 csgn (e%> sin

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 102

‘ DSolvel[y'' [t]+t*xy' [t]+exp(-t~2)*y[t]==0,y[t],t,IncludeSingularSolutions -> Tr#e]

1
2 2 /fexp+1’ V2
+ ¢o HypergeometriclF1 1 1+ L 11 4 exp +1t2
c rgeometri - — |, =, —+/4dex
2 IIYyD g 4 /—4 exp—i—l ) 27 2 P

1 /4 1t
y(t) — e~ 1(VEepF1+1)¢? (Cl HermiteH (— - ep+ )
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8.30 problem 46
Internal problem ID [652]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.3 Complex Roots of the Characteristic
Equation , page 164

Problem number: 46.

ODE order: 2.

ODE degree: 1.

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

ty”-l— (t2 _ 1) y’+yt3 =0

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

Ldsolve(t*diff(y(t),t$2)+ (t72-1)*diff (y(t),t)+t"3xy(t) = 0,y(t), singsol=all)

y(t) = e (Cl cos <t2f> + cosin <t2f>>

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 48

LDSOlve [txy' ' [t]1+(t72-1)*y' [t]1+t~3*y[t]==0,y[t],t,IncludeSingularSolutions -> jl'rue]

y(t) — e (02 cos <€t2> + ¢ sin <€t2>)
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9.1 problem 1
Internal problem ID [653]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y' =2 +y=0

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

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

N J

y(z) = e"(cox + 1)

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

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

y(x) = €®(coz + ¢1)
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9.2 problem 2
Internal problem ID [654]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

9" +6y +y=0

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

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

N J

y(xz) =e 3(cx + 1)

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

-

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

-

y(z) — e /3 (cox + 1)
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9.3 problem 3
Internal problem ID [655]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

4y — 4y’ — 3y =0

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

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

N J

y(z) = cre”2 + e’

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

e hY

DSolve [4*y'' [x]-4*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z) — e™2/? (c26®* + 1)
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9.4 problem 4
Internal problem ID [656]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

4" +12¢' + 9y =0

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

dsolve (4*diff (y(x) ,x$2)+12*diff (y(x) ,x)+9*y(x) = 0,y(x), singsol=all)

N J

y(z) =e % (c2z + 1)
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

e hY

DSolve[4*y'' [x]+12*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x) — e"3z/2(czw +¢)
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9.5 problem 5
Internal problem ID [657]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' —2y +10y =0

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

dsolve(diff (y(x),x$2)-2+diff (y(x),x)+10xy(x) = 0,y(x), singsol=all)

N J

y(x) = e"(c1 sin (3z) + ¢ cos (3x))

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

‘ DSolvel[y'' [x]-2*y' [x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — €®(ca cos(3z) + ¢ sin(3z))
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9.6 problem 6
Internal problem ID [658]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y' —6y +9y =0

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

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

N J

y(z) = e**(cox + 1)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

-

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

~—

y(z) — e**(caz + 1)
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9.7 problem 7
Internal problem ID [659]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

4 + 17y + 4y =0

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

dsolve (4*diff (y(x),x$2)+17*diff (y(x) ,x)+4*y(x) = 0,y(x), singsol=all)

N J

K]

y(z) = cre™ ™ + cpe”

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 24

-

LDSolve [4xy' ' [x]+17*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) — e 4 (0161596/4 + cz)
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9.8 problem 8
Internal problem ID [660]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

16y" +24y' +9y =0

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

dsolve(16*diff (y(x) ,x$2)+24*diff (y(x),x)+9*y(x) = 0,y(x), singsol=all)

N J

3z

y(x) =e 4 (cx + 1)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

-

.
DSolve[16xy'' [x]+24xy' [x]+9%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x) — e"3z/4(czw +¢)
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9.9 problem 9
Internal problem ID [661]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

25y" — 20y +4y =0

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

dsolve(26*diff (y(x) ,x$2)-20*diff (y(x),x)+4*y(x) = 0,y(x), singsol=all)

N J

2z

y(x) =€ (cox + ¢1)

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

-

.
DSolve[25*y'' [x]-20*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x) — e2e/5 (coz + ¢1)
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9.10 problem 10
Internal problem ID [662]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2/ +2y +y=0

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

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

y(r) =e2 (cl sin (g) + ¢ cos (g))

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 32

N

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

y(z) — e™2/? <cz cos (g) + ¢ sin (g))
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9.11 problem 11
Internal problem ID [663]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

99" — 12y +4y =0

With initial conditions

[¥(0) = 2,9/(0) = —1]

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

-

Ldsolve([g*diff(y(t),t$2)-12*diff(y(t),t)+4*y(t) = 0,y(0) = 2, D(y)(0) = -1],y}t), singsol=al

e% (—6+ Tt)

y(t) = — 3

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

LDSolve [{9xy' ' [t]-12*y' [t]+4*y[t]==0,{y[0]==0,y"' [0]==-1}},y[t],t, IncludeSingul%arSolutions ->

y(t) — —e?/3t

241



9.12 problem 12
Internal problem ID [664]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y' —6y +9y =0

With initial conditions

[y(0) = 0,%'(0) = 2]

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

e B

Ldsolve([diff(y(t),t$2)-6*diff(y(t),t)+9*y(t) = 0,y(0) = 0, D(y)(0) = 2],y(t),Jsingsol=a11)

y(t) = 2%t

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 13

DSolve[{y'' [t]-6*y' [t]1+9*y[t]==0,{y[0]==0,y"' [0]==2}},y[t],t, IncludeSingularSo#.utions -> True

N\

y(t) — 23t
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9.13 problem 13
Internal problem ID [665]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

9y + 6y +82y=0

With initial conditions

[y(0) = —1,4'(0) = 2]

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

{dsolve([g*diff(y(t),t$2)+6*diff(y(t),t)+82*y(t) = 0,y(0) = -1, D(y)(0) = 2],y}t), singsol=al

e~ 3 (5sin (3t) — 9cos (3t))
9

y(t) =

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29

-

§
LDSolve [{9*y"' ' [t]+6%y' [t]+82*y [t]==0,{y[0]==-1,y' [0]==2}},y[t],t, IncludeSingulja_rSolutions ->

y(t) — %e‘t/3(5 sin(3£) — 9 cos(3t))
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9.14 problem 14
Internal problem ID [666]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y' +4y +4y=0

With initial conditions

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

{dsolve([diff(y(x),x$2)+4*diff(y(x),x)+4*y(x) = 0,y(-1) = 2, D(y)(-1) = 1],y(x}, singsol=all)

y(z) = e 2*2(5z +7)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

DSolve[{y'' [x]+4xy' [x]+4x*y[x]==0,{y[-11==2,y' [-1]==1}},y[x],x, IncludeSingular$olutions -> Tr

N\ J

y(z) = e 2@ (52 +7)
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9.15 problem 15
Internal problem ID [667]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

4" +12¢' + 9y =0

With initial conditions

[¥(0) = 1,9/(0) = —4]

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

-

Ldsolve([4*diff(y(t),t$2)+12*diff(y(t),t)+9*y(t) = 0,y(0) =1, D(y)(0) = -4],y}t), singsol=al

o(t) = _e_2(—22 + 5t)

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

LDSolve [{4xy' ' [t]1+12xy' [t]+9*y[t]==0,{y[0]==1,y' [0]==-4}},y[t],t, IncludeSingul%arSolutions ->

1
y(t) — 56_3t/2(2 — 5t)
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9.16 problem 16
Internal problem ID [668]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

With initial conditions

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

‘dsolve([diff(y(t),t$2)—diff(y(t),t)+25/100*y(t) = 0,y(0) = 2, D(y)(0) = b] ,y(#), singsol=all

y(t) = (2+t(b—1))e=

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

'DSolve[{y'' [t]-y' [t]1+25/100%y[t]==0,{y[0]==2,y' [0]==b}},y[t],t,IncludeSingularSolutions -> T

y(t) — et/z((b -1t +2)
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9.17 problem 23
Internal problem ID [669]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 23.

ODE order: 2.

ODE degree: 1.

(4

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

t2y" — 4ty +6y =0

Given that one solution of the ode is

y1 =t
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13
Ldsolve( [t~2*diff (y(t) ,t$2) -4*t*diff (y(t),t)+6%y(t)=0,t"2],singsol=all) J

y(t) = t*(cat + 1)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 16

e hY

DSolve[t~2*y'' [t]-4*txy' [t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel]

N\ J

y(t) = t*(cot + 1)
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9.18 problem 24
Internal problem ID [670]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

t2y" + 2ty —2y=0

Given that one solution of the ode is

y=t

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

‘ dsolve ([t~2xdiff (y(t) ,t$2) +2*xt*diff (y(t) ,t)-2*y(t)=0,t],singsol=all)

. Clt3 )
= t—2

y(t)

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

LDSolve [t=2xy' ' [t]+2*t*y' [t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True}]

&1

2 + cot

y(t) —

248



9.19 problem 25
Internal problem ID [671]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

t2y// + 3tyl +y — 0

Given that one solution of the ode is

%

Il
-+ | =

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

e

kdsolve( [t~2*diff (y(t) ,t$2) +3*t*diff (y(t),t)+y(t)=0,1/t],singsol=all)

~—

_ln@)+a

y(t) ,

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

‘ DSolve[t~2*y'' [t]+3*txy' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

colog(t) + 1
t

y(t) —
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9.20 problem 26
Internal problem ID [672]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

ty —t2+t)y +(2+t)y=0

Given that one solution of the ode is

y=t

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

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

N J

y(t) =t(c1 + c2¢’)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16

‘ DSolve[t~2*y'' [t]-t*(t+2)*y' [t]+(t+2)*y[t]==0,y[t],t, IncludeSingularSolutionsJ -> True]

y(t) — t(coe’ + 1)
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9.21 problem 27
Internal problem ID [673]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 27.

ODE order: 2.

ODE degree: 1.

(4

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

zy” —y +4yz® =0

Given that one solution of the ode is

Y1 = sin (m2)

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

Ldsolve( [x*diff (y(x),x$2)-diff (y(x),x)+4*x"3*y(x)=0,sin(x"2)],singsol=all) J

y(z) = c1sin (z?) + ¢ cos (2°)

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

LDSolve [xxy'' [x]-y' [x]+4*x"3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = c1 cos (z*) + ¢y sin (z?)
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9.22 problem 28
Internal problem ID [674]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

(z-1)y" —yz+y=0

Given that one solution of the ode is

Il
@

n

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

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

y(x) = 1z + €%cy

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

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

y(x) = c1€° — cox
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9.23 problem 29
Internal problem ID [675]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

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

|dsolve([x~2*diff (y(x),x$2)-(x-1875/10000) *y (x)=0,x" (1/4) *exp(2*sqrt (x))1,singsol=all)

y(z) = i (c1 sinh (24/z) + ¢, cosh (2v/z))

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 41

DSolve [x~2+y' ' [x]-(x-1875/10000)*y [x]==0,y[x] ,x, IncludeSingularSolutions -> True]

1
y(x) — 56_2‘/5{75@0164‘/5 - cz>
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9.24 problem 30
Internal problem ID [676]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

1
o2y + 'z + (a:2 — Z) y=0

Given that one solution of the ode is

sin (z)

Y1 = \/5

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

‘ dsolve ([x~2*diff (y(x) ,x$2) +x*diff (y(x),x)+(x72-25/100) *y(x)=0,x"(-1/2) *sin(x)l] ,8ingsol=all)

_ cysin(z) + ¢y cos ()

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

‘ DSolve [x~2xy' ' [x]+x*y' [x]+(x~2-25/100) *y [x]==0,y[x],x, IncludeSingularSolution# -> True]

e""®(2¢; — icee®®)

y(z) = e
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9.25 problem 40
Internal problem ID [677]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

t2y" — 3ty +4y =0

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

e hY

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

N\ J

y(t) = t*(czIn (t) + c1)

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

-

N
LDSolve [t™2xy' ' [t]-3*t*y' [t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True)j]

y(t) — t*(2co log(t) + c1)
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9.26 problem 41
Internal problem ID [678]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

t2y" + 2ty + % =0

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

e

kdsolve (t72+diff (y(t) ,t$2) +2xt*diff (y(t) ,t)+25/100*y(t)=0,y(t), singsol=all) J

_ohn@)+a

y(t) Vi

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 24

-

N
LDSolve [t~2xy' ' [t]+2*t*y' [t]+25/100*y[t]==0,y[t],t,IncludeSingularSolutions —>J True]

c2 log(t) + 2¢4

y(t) = Wi
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9.27 problem 42
Internal problem ID [679]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

2t%y" — 5ty’ + 5y =0

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

Ldsolve(2*t‘2*diff (y(£) ,t$2) -B*t*diff (y(t),t)+5*y(t)=0,y(t), singsol=all) J

y(t) = Clt + Cth

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 18

LDSOlve [2xt~2xy' ' [t]-b*t*xy' [t]1+5xy[t]==0,y[t],t,IncludeSingularSolutions -> Trj.\e]

y(t) = t(ct®? + ¢1)
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9.28 problem 43
Internal problem ID [680]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 43.

ODE order: 2.

ODE degree: 1.

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

t2y// + 3tyl +y — 0

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

e hY

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

N\ J

_oln@t)+a
==

y(t)

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

e

J

kDSolve [t~2xy' ' [t]+3*t*xy' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> Truel J

colog(t) + &1

y(t) — :

258



9.29 problem 44
Internal problem ID [681]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 44.

ODE order: 2.

ODE degree: 1.

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

42" — 8ty +9y =0

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

Ldsolve(4*t‘2*diff (y(£) ,t$2) -8*t*diff (y(t),t)+9*y(t)=0,y(t), singsol=all) J

y(t) = (c2In () + 1) 2

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

LDSOlve [4xt~2xy' ' [t]-8*txy' [t]1+9*y[t]==0,y[t],t,IncludeSingularSolutions -> Trj.\e]

1
y(t) — §t3/2(3cz log(t) + 2¢1)
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9.30 problem 45
Internal problem ID [682]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.4 Repeated roots, reduction of order ,
page 172

Problem number: 45.

ODE order: 2.

ODE degree: 1.

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

t2y" + 5ty + 13y =0

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

Ldsolve(t‘Q*diff (y (1) ,t$2) +bxt*diff (y(t),t)+13*y(t)=0,y(t), singsol=all) J

_ asin (3In(t)) + cacos (31n (t))
12

y(t)

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 26

LDSolve [t~2xy' ' [t]+5*t*y' [t]+13*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

¢z cos(3log(t)) + ¢ sin(3log(t))
12

y(t) —
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10 Chapter 3, Second order linear equations,

section 3.6, Variation of Parameters. page 190

10.1 problem 1
10.2 problem 2
10.3 problem 3
10.4 problem 4
10.5 problem 5
10.6 problem 6
10.7 problem 7
10.8 problem 8
10.9 problem 9
10.10problem 10
10.11problem 11
10.12problem 12
10.13problem 13
10.14problem 14
10.15problem 15
10.16 problem 16
10.17problem 17
10.18problem 20
10.19problem 29
10.20problem 30
10.21problem 31
10.22problem 32
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266



10.1 problem 1
Internal problem ID [683]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

Y’ — 5y + 6y = 2¢

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

dsolve(diff (y(t),t$2)-5*diff (y(t),t)+6*%y(t) = 2*exp(t),y(t), singsol=all)

N\ J

y(t) = coe® + cre™ + €'

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 25

-

N
LDSolve [y'' [t]-5*y' [t]+6%y[t] == 2xExp[t],y[t],t,IncludeSingularSolutions -> T)fue]

y(t) = €' (cie’ + cre® + 1)
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10.2 problem 2
Internal problem ID [684]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y//_y/_2y:2€—t

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

dsolve(diff (y(t),t$2)-diff (y(t),t)-2xy(t) = 2*exp(-t),y(t), singsol=all)

N\ J

(=2t +3c1)e? o

y(t) = 3 + coe

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 32

-

N
LDSolve [y'' [t]-y' [t]1-2*%y[t] == 2*Exp[-t],y[t],t,IncludeSingularSolutions -> Trj.\e]

1
y(t) — §e_t(—6t + 9c2® — 24 9¢y )
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10.3 problem 3
Internal problem ID [685]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y//+2y/+y:3e—t

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

dsolve(diff (y(t),t$2)+2*diff (y(t),t)+y(t) = 3*exp(-t),y(t), singsol=all)

N\ J

yt) =e™? (02 + et + ;tz)

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 29

LDSolve [y'' [t]+2xy' [t]+y[t] == 3*Exp[-t],y[t],t,IncludeSingularSolutions -> Trj.\e]

1
y(t) — ée_t (3t 4 2cot + 2¢1)
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10.4 problem 4
Internal problem ID [686]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

4y — 4y +y = 1662

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

Ldsolve(4*diff(y(t),t$2)-4*diff(y(t),t)+y(t) = 16%exp(t/2),y(t), singsol=all) J

y(t) = e? (it + 26> + ¢y

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 25

e B
LDSolve [4xy' ' [t]-4x*y' [t]1+y[t]== 16xExp[t/2],y[t],t,IncludeSingularSolutions —>J True]

y(t) — €2 (2 + cot + 1)
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10.5 problem 5
Internal problem ID [687]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y" +y=tan(t)

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

Ldsolve(diff(y(t),t$2)+y(t) = tan(t),y(t), singsol=all) J

y(t) = cgsin (t) + cos (t) c; — cos (¢) In (sec (t) + tan (t))

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 23

‘ DSolvely''[t]l+y[t] == Tan[t],y[t],t,IncludeSingularSolutions -> Truel

y(t) — cos(t)(—arctanh(sin(t))) + ¢; cos(t) + co sin(¢)
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10.6 problem 6
Internal problem ID [688]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y" + 9y = 9sec (3t)°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

Ldsolve(di:ff(y(t),t$2)+9*y(t) = 9*sec(3*t)~2,y(t), singsol=all) J

y(t) = cosin (3t) + ¢1 cos (3t) + In (sec (3t) + tan (3t)) sin (3¢) — 1

v Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 31

e B

kDSolve [y'' [t]+9*y[t] == 9*Sec[3*t]~2,y[t],t,IncludeSingularSolutions -> True]J

y(t) = c; cos(3t) + sin(3t) coth™*(sin(3t)) + ¢y sin(3t) — 1
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10.7 problem 7
Internal problem ID [689]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

—2t

€
Y+ 4y +y =5

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

-

Ldsolve (diff (y(t) ,t$2) +4*diff (y(t),t)+4*xy(t) = t~(-2)*exp(-2*t),y(t), singsol=}ll)

y(t) =e (=14 cit —In(t) + c)

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 23

LDSolve [y'' [t]1+4xy' [t]+4*xy[t] == t~(-2)*Exp[-2*t],y[t],t, IncludeSingularSolutiﬂons -> True]

y(t) — e 2 (—log(t) + cst — 1+ ¢1)
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10.8 problem 8
Internal problem ID [690]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

Y’ + 4y = 3csc (2t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

Ldsolve(diff(y(t),t$2)+4*y(t) = 3*csc(2*t),y(t), singsol=all) J

o(t) = _ 3In(csc (it)) sin (2t) L (—6t + 411) cos (2t) + epsin (21)

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 39

LDSolve [y'' [t]+4xy[t] ==3*Csc[2*t],y[t],t,IncludeSingularSolutions -> True] J

y(t) — (—% + cl> cos(2t) + A—isin(2t)(3 log(sin(2¢)) + 4c»)
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10.9 problem 9
Internal problem ID [691]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

t
y" +y = 2sec (5)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

Ldsolve(diff(y(t),t$2)+y(t) = 2*sec(t/2),y(t), singsol=all) J

y(t) = —4sin (¢)In (sec (%) + tan (%)) + ¢y sin (t) + cos (t) ¢; + 8 cos (%)

v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 35

-

LDSolve [y'' [t]1+y[t]l== 2*Sec[t/2],y[t],t,IncludeSingularSolutions -> True]

~—

y(t) — —4sin(t)arctanh (sin <%)) + 8cos (%) + ¢1 cos(t) + cosin(t)
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10.10 problem 10
Internal problem ID [692]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

et

?+1

y' =2 +y=

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

e B

tdsolve(diff(y(t),t$2)—2*diff(y(t),t)+y(t) = exp(£)/(1+t°2),y(¢), singsol=all)

In (2 +1)

5 + tarctan (t))

y(t) =€ <Cz + ¢t —

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 35

LDSolve [y'' [t]-2xy' [t]+y[t] == Exp[t]/(1+t~2),y[t],t,IncludeSingularSolutions j—> True]

y(t) — %et(Zt arctan(t) — log (£ + 1) + 2(cat + ¢1))
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10.11 problem 11
Internal problem ID [693]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y" — 5y + 6y = g(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

Ldsolve(diff(y(t),t$2)—5*diff(y(t),t)+6*y(t) = g(t),y(t), singsol=all) J

y(t) = coe® + ;e — ( / a(®) e_2tdt> e® + ( / q(t) e_3tdt) e’

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 59

e N

LDSolve [y'' [t]-5*y' [t]+6*%y[t] == g[t],y[t],t,IncludeSingularSolutions -> True]J

t

y(t) = e ( /1 e 2Kl g (K1) K] + ¢ /1 3K g(K[2))dK[2] + caet + cl)
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10.12 problem 12
Internal problem ID [694]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y' +4y = g(t)
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 47
Ldsolve(diff(y(t) ,t$2)+4*y () = g(t),y(t), singsol=all) J

y(t) = casin (26) + cx cos (26) 1 2 @D (Qt) dt)sin (2¢) _ ([ sin (2¢) 9(;) dt) cos (2t)

v Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 67

LDSolve [y'' [t]+4xy[t] == gl[t],y[t],t,IncludeSingularSolutions -> True]

y(t) — cos(2t) /1 —cos(K[1])g(K|[1]) sin(K[1])dK[1]

+ sin(2¢) /1 t % cos(2K[2])g(K[2])dK[2] + ¢1 cos(2t) + cs sin(2t)
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10.13 problem 13

Internal problem ID [695]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and

DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.

page 190

Problem number: 13.
ODE order: 2.

ODE degree: 1.

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

ty —2y=3t" -1

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

-

N\

dsolve(t~2*diff (y(t),t$2)-2%y(t) = 3*t~2-1,y(t), singsol=all)

1
y(t) = t202 + 5 +t2 In (t) + :

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 31

C1

e

~

kDSolve [t~2xy'' [t]-2*y[t] == 3*%t~2-1,y[t],t,IncludeSingularSolutions -> Truel J

1 c 1
y(t) — t*log(t) + (—— + 02> 2442

3
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10.14 problem 14
Internal problem ID [696]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

2y —t2+t)y + (2+1t)y =283

v Solution by Maple
Time used: 0.281 (sec). Leaf size: 15

e B
Ldsolve(t’?*diff(y(t),t$2)—t*(t+2)*diff(y(t),t)+(t+2)*y(t) = 2%t73,y(t), singsol=all)

y(t) = t(e'er + e — 2t)

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20

LDSOlve [tm2xy' ' [t]-t* (t+2) xy' [t]+(t+2)*y[t] == 2xt~3,y[t],t, IncludeSingularSolj.\tions -> True]

y(t) = t(-2t+ et —2+ 1)
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10.15 problem 15
Internal problem ID [697]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

ty” _ (t 4 1) y/ +y= e2tt2

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

-

Ldsolve(t*diff(y(t),t$2)‘(1+t>*diff(y(t)’t)+y(t) = t"2*xexp(2*xt),y(t), singsol=}11)

(t—1)e*

y(t) = (t+1)cy +ele; + 5

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 31

LDSolve [txy'' [t]-(1+t)*y' [t1+y[t] == t~2#Exp[2*t],y[t],t, IncludeSingularSolutiﬂons -> True]

1
y(t) — §ezt(t — 1) +ce —cy(t+1)
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10.16 problem 16
Internal problem ID [698]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

1-t)y +ty —y=2(-1+t)’e

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

Ldsolve((l-t)*diff(y(t),t$2)+t*diff(y(t),t)—y(t) = 2%(t-1) "2%exp(-t),y(t), siggsol=a11)

-t

y(t) = cot +efc; —te "+ 67

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 30

‘DSolve[(l—t)*y' '[t]+txy ' [t]-y[t] == 2*(t-1)"2*Exp[-t],y[t] ,t,IncludeSingularS{olutions -> Tru

1

y(t) = et (5 — t) + et — cot
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10.17 problem 17
Internal problem ID [699]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

2

o2 —3y'z+4y=In(z)z

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

-

N
Ldsolve(x’?*diff(y(x),x$2)—3*x*diff(y(x),x)+4*y(x) = x"2x1n(x) ,y(x), singsol=all)

y(z) = 2° <cz +In(z)e; + In (;)3)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 27

LDSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x] == x"2xLogl[x],y[x] ,x,IncludeSingularSolutiﬁ;ms -> True]

1
y(x) — 61'2 (log*(z) + 12¢2 log(z) + 6c1)

278



10.18 problem 20
Internal problem ID [700]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-25/100)*y(x) = g(x),y(x), singsol=all)

sin (z) ¢a + cos (z) ¢; + <f %dx) sin (z) — <f %dm) cos (x)
y(@) = 7 -

v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 107

LDSolve [x~2xy' ' [x]+x*y' [x]+(x"2-25/100) *y [x] == gl[x],y[x],x, IncludeSingularSolj.ltions -> Truel

e~ i z ie iz [T e K1 ; 1%
(27 oK 1] — de¥e [ Tt AR [2) — icye® + 26, )

2V

y(z) —
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10.19 problem 29
Internal problem ID [701]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

t2y" — 2ty + 2y = 4t

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

e hY

dsolve (t™2*diff (y(t),t$2) -2xt*diff (y(t),t)+2xy(t) = 4*t~2,y(t), singsol=all)

N\ J

y(t) =t(4tln(t) + (c1 —4)t + c2)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

‘ DSolve[t~2*y'' [t]-2*txy' [t]1+2*y[t] ==4*t~2,y[t],t,IncludeSingularSolutions —>‘ Truel

y(t) — t(4tlog(t) + (-4 + co)t + 1)
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10.20 problem 30
Internal problem ID [702]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

2y + Tty +5y =t

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

e hY

dsolve(t~2*diff (y(t),t$2)+7*t*diff (y(t),t)+5*y(t) = t,y(t), singsol=all)

N\ J

04 31t — 4cd + 12¢,
N 12t

y(t)

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

-

LDSolve [t~2xy' ' [t]+7*t*xy' [t]+5*y[t] ==t,y[t],t,IncludeSingularSolutions -> True]

C1 t Cy

281



10.21 problem 31
Internal problem ID [703]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

ty” _ (t 4 1) y/ +y= e2tt2

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

-

Ldsolve(t*diff(y(t),t$2)‘(1+t>*diff(y(t)’t)+y(t) = t"2*xexp(2*xt),y(t), singsol=}11)

(t—1)e*

y(t) = (t+1)cy +ele; + 5

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 31

LDSolve [txy' ' [t]-(1+t) *y' [t1+y[t] ==t~2*Exp[2*t],y[t],t, IncludeSingularSolutiojls -> True]

1
y(t) — §ezt(t — 1) +ce —cy(t+1)
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10.22 problem 32
Internal problem ID [704]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, section 3.6, Variation of Parameters.
page 190

Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

1-t)y" +ty —y=2(-1+t)e”

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

Ldsolve((l—t)*diff(y(t),t$2)+t*diff(y(t),t)—y(t) = 2x(t-1)*exp(-t),y(t), singsol=all)

y(t) = —2e ' explntegral, (t — 1)t + 2 expIntegral, (2t — 2)e~? + e’c; + cot +e7*

v/ Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 47

LDSolve [(1-t)*y' ' [t]+t*xy' [t]-y[t] ==2x(t-1)*Exp[-t],y[t],t, IncludeSingularSoluj;ions -> True]

2t ExpIntegralEi(1 — ?)
e

y(t) = —2e"? ExpIntegralEi(2 — 2t) + +et+ et — oot
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11 Chapter 3, Second order linear equations, 3.7
Mechanical and Electrical Vibrations. page 203

11.1 problem 28 . . . . . . .. 285
11.2 problem 29 . . . . . . . 286
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11.1 problem 28
Internal problem ID [705]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.7 Mechanical and Electrical Vibrations.
page 203

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

v +2u=0

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

|dsolve(diff (u(t),t$2)+2%u(t) = 0,u(t), singsol=all)

u(t) = ¢ sin (tx/i) + ¢y cos (t\/i)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 28

‘ DSolve[u'' [t]+2*xu[t] ==0,ult],t,IncludeSingularSolutions -> True]

u(t) = ¢ cos (\/§t> + ¢y sin (\/Et)
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11.2 problem 29
Internal problem ID [706]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.7 Mechanical and Electrical Vibrations.
page 203

Problem number: 29.

ODE order: 2.

ODE degree: 1.

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

/
u"+%+2u=0

With initial conditions

[u(0) = 0,'(0) = 2]

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

e hY

dsolve([diff (u(t),t$2)+1/4*xdiff (u(t),t)+2%u(t) = 0,u(0) = 0, D(u) (0) = 2] ,u(t?, singsol=all)

N\ J

16y/127 ¢~ sin (V1214
ult) = 127

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 30

e

LDSolve [{u''[t]+1/4*u’' [t]+2*u[t] ==0,{ul0]==0,u' [0]==2}},ult],t, IncludeSingula‘ Solutions -> 1T

16e~t/8 sin ( 127")
V127

u(t) —
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12.1 problem 21

Internal problem ID [707]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

/ t
u”+u§+4u= 3 cos (é_l)

With initial conditions

[u(0) = 2,4/(0) = 0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

[dsolve([diff(u(t),t$2)+125/1000*diff(u(t),t)+4*u(t) = 3*cos(t/4),u(0) = 2, D(}l) (0) = 0],u(t)

19274 e~ 15+/1023 &11<V102t>

u(t) = 16242171
| 196587 5 cos (VIBY)  gggin (£) 12096 cos (£)
15877 15877 15877

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 71

LDSolve [{u'' [t]+125/1000%u’ [t]+4*u[t] ==3xCos[t/4],{ul0]==0,u' [0]1==0}},ult],t, J[ncludeSingulaI

u(t)
32(1023sin (%) — 130v/1023¢ /16 sin (V22:) + 128898 cos (%) — 128898¢ /10 cos (Y102t ) )
5414057

_>
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12.2 problem 22

Internal problem ID [708]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

!/

u” + % + 4u = 3cos (2t)

With initial conditions

[u(0) = 2,/(0) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 40

Ldsolve([diff(u(t),t$2)+125/1000*diff(u(t),t)+4*u(t) = 3*cos(2xt) ,u(0) = 2, D(j.\) (0) = 0],u(®)

382¢151/1023 sin (VIE! ) t 093¢
u(t) = — 1093 +2e716 cos T + 12sin (2t)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 39

LDSolve [{u''[t]+125/1000*u' [t]+4*u[t] ==3*Cos[2*t],{ul[0]==0,u' [0]==0}},ult],t ,J[ncludeSingular

, [3 .. (1023t
u(t) — 12sin(2t) — 128 341¢ sin 16
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12.3 problem 23
Internal problem ID [709]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

/!
u’ + % + 4u = 3 cos (6¢)

With initial conditions

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

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

{dsolve([diff(u(t),t$2)+125/1000*diff(u(t),t)+4*u(t) = 3*cos(6*t),u(0) = 2, D(}l) (0) = 0],u(t)

92806 6~ 154/1023 sin (vw? t)

u(t) = 1524549
/05
. 34322 e~ 16 cos < 116 t) 36 sin (6t) _ 1536cos (6t)
16393 16393 16393

v Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 74

LDSolve [{u''[t]+125/1000*u' [t]+4*u[t] ==3*Cos[6*t],{ul0]==0,u' [0]==0}},ult],t ,J[ncludeSingulax

u(t) —
4e—t/16< 3069¢/16 sin(6t) + 160/1023 sin (V 1023 t) + 130944¢/6 cos(6t) — 130944 cos (V 1023 t))
5590013
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12.4 problem 24
Internal problem ID [710]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 3, Second order linear equations, 3.7 Forced Vibrations. page 217
Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

3

o +u + % = cos (t)

With initial conditions

[u(0) = 2,4/(0) = 0]

X Solution by Maple

-

Ldsolve([diff(u(t),t$2)+diff(u(t),t)+1/5*u(t)"3 = cos(t),u(0) =2, D(w () = Oj],u(t), singsol

No solution found

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

[DSolve [{u''[t]+u' [t]+1/5*%u[t] "3 ==3*Cos[t],{ul0]==0,u' [0]==0}},ult],t, IncludejgingularSolutio

Not solved
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13.1 problem 1
Internal problem ID [711]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y —y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6;
‘dsolve(diff(y(x),x$2)-y(x)=0,y(x),type='series',x=0);

y(z) = (1 + %gﬁ + iz‘l) y(0) + (x + %x?’ + %f) D(y) (0) + O(z®)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

AsymptoticDSolveValuel[y'' [x]-y[x]==0,y[x],{x,0,5}]

N

AR~ xt  x?
y(x)—)cz(m+g+x)+cl(ﬂ+5+l>
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13.2 problem 2
Internal problem ID [712]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

yll_ylx_yzo

With the expansion point for the power series method at x = 0.

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

‘Order:=6;
‘dsolve(diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);

y(z) = (1 + %xz + %z‘l) y(0) + (x + %x?’ + %5935) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

AsymptoticDSolveValuel[y'' [x]-x*y' [x]-y[x]==0,y[x],{x,0,5}]

N

x®  x3 xt  x?
N SR |
y(z) cz<15+3+x>+cl<8+2+ >
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13.3 problem 4
Internal problem ID [713]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

yll + k2$2y — 0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
dsolve (diff (y(x) ,x$2)+k~2*x"2*y(x)=0,y(x) ,type='series',x=0);

N J

@) = (1= 55 )0+ (5 - 45 D) 0+ 0(=*)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

LAsymptoticDSolveValue [y'' [x]+k~2*x"2*y[x]==0,y[x],{x,0,5}] J

k%5 K2zt
y(x) —)cz(x— 50 ) -l-cl(l— 15 )
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13.4 problem 5
Internal problem ID [714]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

1-z)y"+y=0

With the expansion point for the power series method at = 0.

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

p
‘0rder:=6;
Ldsolve((l—x)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

-

LAsymptoticDSolveValue [(1-x)*y' ' [x]+y[x]==0,y[x],{x,0,5}]

-/
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13.5 problem 6
Internal problem ID [715]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

(®+2)y" —yz+4y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve((2+x“2)*diff(y(x),x$2)-x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0)#

y(z) = (1 -z’ + %x“) y(0) + (w — iw3 + %ﬁ) D(y) (0) + O(z®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

 AsymptoticDSolveValue[(2+x~2)*y' ' [x]-x*y' [x]+4*y[x]==0,y[x],{x,0,5}]

() = ¢ 7—$5—x—3—|—w +c x—4—x2+1
y 2\160 ~ 4 1\ 6
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13.6 problem 7
Internal problem ID [716]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

vV ' +yz+2y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0); ‘

y(z) = (1 —2?+ %z‘l) y(0) + (x - %x?’ + éx*”) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

AsymptoticDSolveValue[y'' [x]+x*y' [x]+2*y[x]==0,y[x],{x,0,5}]

N J

5 .3 4
y(a:)—)cz<%—%+x) -I—cl(%—xz—i-l)
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13.7 problem 9
Internal problem ID [717]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

(z®+1)y" —4y'z+ 6y =0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
\dsolve((1+x*2)*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=0,y(x)’tYPe='SerieS"X=@)5

y(z) = y(0) + D(y) (0) z — 3y(0) 2> — %(OW

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26

LAsymptoticDSolveValue [(1+x72)xy' ' [x]-4*x*y' [x]+6*y[x]==0,y[x],{x,0,5}]

3

y(z) — ¢ (w — %) + ¢1(1 — 32?)
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13.8 problem 10
Internal problem ID [718]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

(—z*+4)y"+2y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve((4-x“2)*diff(y(x),x$2)+2*y(x)=0,y(x),type='series',x=0);

y(z) = (1 - %2) y(0) + (x e ﬂlogcs) D(y) (0) +O(a*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

‘ AsymptoticDSolveValue [(4-x"2)*y"'' [x]+2*y[x]==0,y[x],{x,0,5}]
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13.9 problem 11
Internal problem ID [719]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(—2*+3)y" —3yz—y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve((3-x“2)*diff(y(x),x$2)-3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0)#

y(z) = (1 + %mQ + im‘l) y(0) + (x + gm?’ + 12—5m5> D(y) (0) + O(=®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70

 AsymptoticDSolveValue[(3-x"2)y' ' [x]-3xy' [x]-y[x]1==0,y[x],{x,0,5}] |

@)oo B T T T ) (S B W
4 '\1080 "36 " 18 ' 6 2\1080 " 72 T 9 " 2
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13.10 problem 12
Internal problem ID [720]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

l-z)y"+yz—y=0

With the expansion point for the power series method at x = 0.

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

‘0rder:=6;
‘dsolve((l—x)*diff(y(x),x$2)+x*diff(y(x),x)—y(x)=0,y(x),type='series',x=0);

_ 1, 15 1, 1 4 6
y(z) = (1+2z +6w +24x +12Ox y(0) + D(y) (0)z + O(=®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41

LAsymptoticDSolveValue [(1-x)*y' ' [x]+x*xy' [x]-y[x]==0,y[x],{x,0,5}]

2 ozt P x?
T T T T
y(x)—)cl(120+24+ s )+62x
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13.11 problem 13
Internal problem ID [721]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

2y +yx+3y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve(2*diff(y(x),x$2)+x*diff(y(x),x)+3*y(x)=0,y(x),type='series',x=0); ‘

y(z) = (1 — 23&2 + 3%954) y(0) + (x - %x?’ + 2—10x5> D(y) (0) + O(z?)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

AsymptoticDSolveValue [2xy'' [x]+x*y' [x]+3*y[x]==0,y[x],{x,0,5}]

N J

()_> 1:_5_:1,‘_3+ + 5_1174_3_1:24_1
Y72 99”3 7)) T3 ™ 1
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13.12 problem 15
Internal problem ID [722]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

yll_ylx_yzo

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

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(0) = 2, D(y) (0) = 1],y(x),type%'series',x=0);

1 1 1
y(z)=2+x+z2+§x3+1x4+ﬁw5+0(z6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30

-

LAsymptoticDSolveValue {y'' [x]-x*y' [x]-y[x]==0,{y[0]==2,y' [0]==1}},y[x],{x,0, 5}]

2 ot 2B

2
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13.13 problem 16
Internal problem ID [723]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

(®+2)y" —yz+4y=0

With initial conditions
[y(0) = —1,%(0) = 3]

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
Ldsolve([(2+x“2)*diff(y(x),x$2)-x*diff(y(x),x)+4*y(x)=0,y(0) = -1, D(y)(0) = 3¥,y(x),type='se

3 1 21
— 1 2_93_ L4 4l 5 6
y(x) +3z+2x 5 +160x + 0 (2%
v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 32

LAsymptoticDSolveValue [{(2+x72) *y ' ' [x]-x*y' [x]+4*y[x]==0,{y[0]==-1,y' [0]==3}} ,y [x],{x,0,5}]

21z°  z* 33,
_r T 3z — 1
y(z) — 160 5 1 +z°4 3z
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13.14 problem 17
Internal problem ID [724]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

vV ' +yz+2y=0

With initial conditions

[y(0) = 4,4'(0) = —1]
With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 4, D(y)(0) = -1],y(x),t&pe='series',x=

1 4 1
y(z) =4—z—42* + 22° + —z* — Z2° + O (2°)
2 3 8
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

e N

LAsymptoticDSolveValue Hy'' [x]+x*y ' [x]+2%y [x]==0,{y[0]==4,y' [0]==-1}},y[x],{x ,j3 »5}]
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13.15 problem 18
Internal problem ID [725]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

l-z)y"+yz—y=0

With initial conditions
[y(0) = =3,4/(0) = 2

With the expansion point for the power series method at x = 0.

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

‘0rder:=6; ‘
dsolve([(1-x)*diff (y(x) ,x$2)+x*diff (y(x),x)-y(x)=0,y(0) = -3, D(y)(0) = 2],y(#),type='series

N\

1 1 1
y(z) = -3+ 2z — gazz — Ew?’ - §x4 — EJ;S + O (2%
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 36

e

kAsymptoticDSolveValue [{(1-x)*y' ' [x]+x*y' [x]-y[x]==0,{y[0]==-3,y"' [0]==2}},y [X]\J, {x,0,5}]
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13.16 problem 21
Internal problem ID [726]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

' =2z +XAy=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)-2*x*diff(y(x),x)+1ambda*y(x)=0,y(x),type='series',x=0);

v = (1- 25+ 22505 ) 40
A=2)z3 A=2)(-6+)N)z°
+ (m 6 120

)D@Mm+0wﬂ

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80

AsymptoticDSolveValue[y' ' [x]-2#x+y' [x]+\[Lambda]*y[x]==0,y[x],{x,0,5}]

(z) = )\2x5_/\_x5+x_5_)\_x3+z_3+ N )\2:1:4_)\1’4 )\x2+1
y {120 " 15 "0 6 "3 7)) 0 T T 2
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13.17 problem 23
Internal problem ID [727]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

yll_ylx_yzo

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

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(0) =1, D(y)(0) = 0],y(x),type%'series',x=0);

1 1
y(z) =1+ 5902 + §x4 + O (29

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

-

LAsymptoticDSolveValue [{y'' [x]-x*y' [x]-y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0, 5}]

x x
TR |
y(x)—>8+2+
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13.18 problem 24
Internal problem ID [728]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

(®+2)y" —yz+4y=0

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

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
Ldsolve([(2+x“2)*diff(y(x),x$2)-x*diff(y(x),x)+4*y(x)=0,y(0) =1, D(y)(0) = 0]}y(x),type='ser

y(z) =1-2*+ %x‘l—l—O (z%)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17

LAsymptoticDSolveValue [{(2+x~2)xy"' ' [x]-x*y' [x]+4*y[x]==0,{y[0]==1,y' [0]==0}} ,yJ[x] ,{x,0,5}]

4

y(x)—)%—ﬁ-i—l
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13.19 problem 25
Internal problem ID [729]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

vV ' +yz+2y=0

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

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),tybe='series',x=0

1 1
y(z) =1 — 51:3 + §x5 + O (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

-

LAsymptoticDSolveValue [{y'' [x]+x*y' [x]+2*y[x]1==0,{y[0]==0,y' [0]==1}},y[x],{x, O} 5}]

(ac)—)gg5 x3+a:
y 8 2
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13.20 problem 26
Internal problem ID [730]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

(—z*+4)y" +yz+2y=0

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

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
Ldsolve([(4-x“2)*diff(y(x),x$2)+x*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y)(0) = 1]}y(x),type='ser

1 1
ylz) =z — §x3 - @ﬁ + O (z°)
v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 19

LAsymptoticDSolveValue [{(4-x"2)xy"' ' [x]+x*y' [x]+2*y[x]==0,{y[0]==0,y' [0]==1}} ,yJ[x] ,{x,0,5}]

8

y(x)%—@—§+x
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13.21 problem 27
Internal problem ID [731]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

yll+x2y=0

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

With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.282 (sec). Leaf size: 12

e hY
‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)+x“2*y(x)=0,y(0) =1, D(y(0) = O],y(x),type='series',x%O);

_ 1 4 6
y(z) =1 2% + O (z°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12

e B

LAsymptoticDSolveValue {y'' [x]+x~2*y[x]==0,{y[0]==1,y"' [0]==0}},y[x],{x,0,5}] J

4

xr
1— 2
y(x) — 13
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13.22 problem 28
Internal problem ID [732]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.2, Series Solutions Near an Ordinary Point, Part I. page 263
Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

l1-2)y"+yz—-2y=0

With initial conditions
[y(0) =0,7'(0) = 1]

With the expansion point for the power series method at x = 0.

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

‘0rder:=6; ‘
dsolve([(1-x)*diff (y(x) ,x$2)+x*diff (y(x),x)-2*y(x)=0,y(0) = 0, D(y)(0) = 1],ykx),type='serie

N\ J

1 1 1
y(a:) =x+ 6173 + 5334 + ﬂ$5 + O (1176)
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 26

e

kAsymptoticDSolveValue [{(1-x)*y' ' [x]+x*y' [x]-2*y[x]==0,{y[0]==0,y"' [0]==1}},y [X\j] ,{x,0,5}]

5 .’E4 $3

x
y(m)%ﬂ+ﬁ+€+x
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14.1 problem 1
Internal problem ID [733]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y' +yz+y=0

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

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(0) =1, D(y)(0) = 0],y(x),type%'series',x=0);

1 1
y(z) =1- 5902 + §z4 + O (2%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

-

LAsymptoticDSolveValue [{y'' [x]+x*y' [x]+y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0, 5}]
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14.2 problem 2
Internal problem ID [734]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

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

With initial conditions
[y(0) =0,7'(0) = 1]

With the expansion point for the power series method at x = 0.

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

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)+sin(x)*diff (y(x),x)+cos(x)*y(x)=0,y(0) = 0, D(y)(0) = #],y(x),type='s

N\ J

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

e

kAsymptoticDSolveValue [{y'' [x]+Sin[x]*y' [x]+Cos[x]*y[x]==0,{y[0]==0,y"' [0] ==1}}\J,y [x],{x,0,5}]

317



14.3 problem 3
Internal problem ID [735]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

"+ (z+ 1)y +3In(z)y =0

With initial conditions

[y(1) =2,y'(1) = 0]
With the expansion point for the power series method at x = 1.

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

‘0rder:=6; ‘
dsolve ([x~2*diff (y(x) ,x$2)+(1+x) *diff (y(x),x)+3*1n(x)*y(x)=0,y(1) = 2, D(y)(l? = 0],y(x),tyr

N J

Y) =2 (@~ 1)+ @ -1~ =1’ +0 (e~ 1))
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 30

LAsymptoticDSolveValue [{x~2*y' "' [x]+(1+x)*y' [x]+3*Log[x] *y [x]==0,{y[1]==2,y" [1]%=0}} »y[x1,{x,1

49 5, 1 4 3
y(m)—)—%(m—l) +Z($_1) —(z—-1)+2
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14.4 problem 4
Internal problem ID [736]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

v’ +y'z* +sin(z)y =0

With initial conditions

[y(0) = a0, 4'(0) = ai]
With the expansion point for the power series method at x = 0.

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

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)+x"2*diff (y(x),x)+sin(x)*y(x)=0,y(0) = a__0, D(y) (0) = #__1],y(x),type

N J

1 1 1
y(x) = ao + a1z — gao:c?’ - galx“ + ﬁ“O”S + O (z°)
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 32

LAsymptoticDSolveValue {y'' [x]+x"2xy' [x]+Sin[x]*y[x]==0,{y[0]==a0,y' [0]==al}} ,}' [x],{x,0,5}]

05 03 14
y(m)—)ﬂ—ﬁ—l—aﬂ—ax

1
120 6 g T
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14.5 problem 5. case zp =0
Internal problem ID [737]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 5. case o = 0.

ODE order: 2.

ODE degree: 1.

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

y' + 4y 4+ 6yr =0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)+4*diff(y(x),x)+6*x*y(x)=0,y(x),type='series',x=0); ‘

A 8, 19, 47
y(z) = (1 — 2+t — 5355) y(0) + (w —22% + gz?’ — gz‘l + 1—51135) D(y) (0) +O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 55

AsymptoticDSolveValuel[y'' [x]+4*y' [x]+6*x*y[x]==0,y[x],{x,0,5}] ‘

N J

45 4 5 1 4 3
y(x)—)cl(—i+x4—x3+1)+02( o 19 +8i—2x2+x)

3 15 6 3
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14.6 problem 5. case zo =14
Internal problem ID [738]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 5. case zy = 4.

ODE order: 2.

ODE degree: 1.

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

y' + 4y 4+ 6yr =0

With the expansion point for the power series method at x = 4.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘Order:=6;
‘dsolve(diff(y(x),x$2)+4*diff(y(x),x)+6*x*y(x)=0,y(x),type='series',x=4);

y(z) = (1 —12(z —4)°> +15(x —4)° + 9(z — 4)" — M) y(4)

4z —4)° 29z —4)* 5(z—4)°
3 T 6 3

+<z—4—2(x—4)2—

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 79

LAsymptoticDSolveValue [y' ' [x]+4*y' [x]+6*x*y [x]==0,y[x],{x,4,5}]

y(x) = ¢ (—%(w —4)° +9(z —4)* + 15(z — 4)> — 12(z — 4)* + 1)

+cz<—§(x—4)5+2—69(x—4)4 - g(az—4)3 —2(x—4)2+x—4)
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14.7 problem 6. case o =0
Internal problem ID [739]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 6. case o = 0.

ODE order: 2.

ODE degree: 1.

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

(22 -2z -3)y" +yz+4y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

‘Order:=6; ‘
‘dsolve((x“2-2*x-3)*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x),type='series',#=0);

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

 AsymptoticDSolveValue [ (x™2-2%x-3)*y' ' [x]+xxy' [x]+4xy[x]1==0,y[x],{x,0,5}] |

() — ¢ 7—QUE‘—5—3544-5—%34-35 +c _x_5+169:4_4_x3+2_x2+1
Y7279 T 5 T 18 "9 " 81 27 "3
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14.8 problem 6. case ry = 4 only
Internal problem ID [740]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 6. case (o = 4 only.

ODE order: 2.

ODE degree: 1.

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

(22 -2z -3)y" +yz+4y=0

With the expansion point for the power series method at x = 4.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘Order:=6; ‘
‘dsolve((x“2-2*x-3)*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x),type='series',#=4);

y(x)z(l_z(x—zg LA -9 A4 199 -9) )y(4)

5 15 25 1875
20z —4)° (x—-4)° 2@-4" 157(z—4)° 6
+ <$ 4 10 7=+ 1000 D(y) (4) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

LAsymptoticDSolveValue [(x"2-2%x-3)*y' ' [x]+x*y' [x]+4*y[x]==0,y[x],{x,4,5}] J

199(z — 4)° 4 L 4 , 2 ,
o[ E TR 2 S (p— 4P — S —4)2+1
y(2) Cl( 1875 T B T M G M
157(z — 4)° 2 L1 , 2 ,
T ) ) (-4 — S(z—4 _4
+cz< 15000 75(x ) —|—1O(x ) 5(m )+
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14.9 problem 6. case ry = —4
Internal problem ID [741]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and

DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 6. case o = —4.

ODE order: 2.

ODE degree: 1.

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

(22 -2z -3)y" +yz+4y=0

With the expansion point for the power series method at x = —A4.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘Order:=6; ‘
‘dsolve((x“2-2*x-3)*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=0,y(x),type='series',#=-4);

B 20z +4)° 4z+4° 444" (@+4)°
y(z) = (1 Tt 189 1323 3087 ) y(=4)

22 +4)° (z+4)° 1l(z+4)" 157z +4)°
21 54 1323 74088

+ (x-l—4+ ) D(y) (—4)+0(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

LAsymptoticDSolveValue [(x"2-2%x-3)*y' ' [x]+x*y' [x]+4*y[x]==0,y[x],{x,-4,5}] J

(x+4)° 4(z+4)* 4 5 2 )
- - e+ AP = S (a1
y(@) = e ( 3087 T T A A
157(x +4)° 11(z+4)* 1 5 2 )
- - AP+ S (r 44 4
Cz( 74088 1323 T gt has
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14.10 problem 7. case x; =0
Internal problem ID [742]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 7. case o = 0.

ODE order: 2.

ODE degree: 1.

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

(*+1)y" +4yz+y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve((1+x“3)*diff(y(x),x$2)+4*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0)#

y(r) = (1 — %xQ + gx“ + %$5> y(0) + (m - gx?’ + ;—i$5) D(y) (0) +0O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

 AsymptoticDSolveValue[(1+x~3)y' ' [x]+4%x*y' [x]+y[x]1==0,y[x],{x,0,5}]

(x) — ¢ 13x5_5_:v3+w +c x_5+3_1'4_x_2+1
y 2\72a " 6 207 8 2
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14.11 problem 7. case xy =2
Internal problem ID [743]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 7. case ¢y = 2.

ODE order: 2.

ODE degree: 1.

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

(*+1)y" +4yz+y=0

With the expansion point for the power series method at x = 2.

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

‘Order:=6; ‘
‘dsolve((1+x“3)*diff(y(x),x$2)+4*x*diff(y(x),x)+y(x)=0,y(x),type='series',x=2)#

(=24z)*  10(-2+x)° 451(-2+42)*  1151(-2+z)°
=(1- - 2
y(@) ( 8 " 243 17496 78732 2)
4@a+xf+1w@a+xf_2n@2+mf
9 486 2187
9713(—2 + z)°
157464

+ <—2+x—

>D@ﬂ%+0®ﬂ
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v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

-

kAsymptoticDSolveValue [(1+x73) *y' ' [x]+4*x*y' [x]+y [x]==0,y[x],{x,2,5}]

—

1151(z —2)°  451(z—2)* 10 , 1 ,
_ -2 - —(z—2)%+1
y(@) = e ( 78732 17496 Ta® TV T gle -2
0713(z — 2)° 27l(z—2)* 115 , 4 ,
- 2P - S22z -2
CQ( 157464 oig7 gt Y Tgle- Y te
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14.12 problem 8
Internal problem ID [744]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

zy" +y=0

With the expansion point for the power series method at x = 1.

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

)
‘Order:=6;
| dsolve (x*diff (y(x),x$2)+y(x)=0,y(x) ,type='series',x=1);

y(x)=<1_(m—21) MCE SIS )y(l)

+ ( Sy e oD @l ) D(y) (1) +0(s")

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

-

LAsymptoticDSolveValue [x*y' ' [x]+y[x]==0,y[x],{x,1,5}]

y(z) = e (6—10(x _1y - i(w _1yhg %(w S @1t 1)
+ ¢y (—2—14(x -1)°+ %(m —1)* - %(x 12 +z— 1)
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14.13 problem 10

Internal problem ID [745]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]

(-2 + 1)y —yz+’y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 71

‘Order:=6; ‘

‘dsolve((l-x“2)*diff(y(x),x$2)-x*diff(y(x),x)+a1pha“2*y(x)=0,y(x),type='series',x=0);

y(z) = (1_a2x +oz (a 2;4).’1) )y(O)
+ (x— (o —Gl)x +(oz —12(;0+9)x )D(y) (0) + O(=?)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88

AsymptoticDSolveValue[(1-x"2)*y'' [x]-x*y' [x]+\[Alpha] ~2*y[x]==0,y[x],{x,0,5}]

N\ J

24 6 2

(2) = otzx® a?xd N 35 o?x N x3 v+ ozt APzt alx? 1
x c — = _ I c
Y 2120 " 12 T 40~ 6 6 L
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14.14 problem 16

Internal problem ID [746]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6;
‘dsolve(diff(y(x),x)—y(x)=0,y(x),type='series‘,x=0);

1 1 1 1
y(z) = (1 +x+ §x2 + 6x3 + ﬂx‘L + mﬁ) y(0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 37

AsymptoticDSolveValuel[y' [x]-y[x]==0,y[x],{x,0,5}]

N

¥ ot 2 x?
SN (A A 1
y(zx) 01(120+24+6+2+x+ )
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14.15 problem 17

Internal problem ID [747]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—yr+y =0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve(diff(y(x),x)—x*y(x)=0,y(x),type='series',x=0);

y(x) = (1 + %352 + %x‘l) y(0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22

AsymptoticDSolveValuel[y' [x]-x*y[x]==0,y[x],{x,0,5}]

N J

zt  2?
y(x) —>cl(§+5+l)
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14.16 problem 19

Internal problem ID [748]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

1-2)y—y=0

With the expansion point for the power series method at x = 0.

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

‘0rder:=6; ‘
‘dsolve((l—x)*diff(y(x),x)=y(x),y(x),type='series',x=0);

y(z) = (2 +5* + 2° + 2 + = + 1) y(0) + O(=°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 21

AsymptoticDSolveValue [(1-x)*y' [x]==y[x],y[x],{x,0,5}]

N\ J

yiz) 2 a(®+2t +22 +2° ++ 1)
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14.17 problem 22

Internal problem ID [749]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 5.3, Series Solutions Near an Ordinary Point, Part II. page 269
Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 +1)y" —2yz+a(a+1)y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve((l-x“2)*diff(y(x),x$2)-2*x*diff(y(x),x)+a1pha*(alpha+1)*y(x)=0,y(x),ty#e='series',x=0

a(l+a)z?  a(e®+2a* - 5a — 6) z*
o) = (1- ST Al 2T IaZ0T y
(@®+a—2)z (a*+2a®—13a? — 14a + 24) 2° 6
+ |z — 6 + 120 D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127

AsymptoticDSolveValue [(1-x"2)*y' ' [x]-2*x*y' [x]+\[Alpha]*(\[Alpha]+1)x*y[x]==0 ,$’ x],{x,0,5}]

N\

1 1 1 il

y(x)—)cz(@(—of—a)f—Eo(—aQ—a) (a2+a)x5——10(a2+a)x5+—5

_12 3w_3 L. 5 24_12 4_12 2
6(a +a)z®+ 3 -I-a:) +cl<—24(oz +a)’z 4(a +a)z 2(a +a)z?+1
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15 Chapter 7.5, Homogeneous Linear Systems

with Constant Coefficients. page 407
15.1 problem 30 . . . . . ..
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15.1 problem 30
Internal problem ID [750]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.5, Homogeneous Linear Systems with Constant Coefficients. page 407
Problem number: 30.

ODE order: 1.

ODE degree: 1.

Solve
0 =5+

With initial conditions
[.’El(O) = —17, .’13'2(0) = —21]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

‘dsolve([diff(x__i(t),t) = -1/10*x__1(t)+3/40*x__2(t), diff(x__2(t),t) = 1/10*x__1(t)-1/5*x__

165 e~ N 29 e~ i

t) =

z1(?) 5 3
oalt) = _55e"m  29e7d
2Ty 4

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 52

LDSolve [{x1'[t]==-1/10*x1[t]+3/40*x2[t] ,x2' [t]1==1/10*x1[t]-1/5%x2[t]},{x1[0]==-17,x2[0]==-21}

x1(t) — ée—t/‘* (29 — 165¢°)

1
x2(t) — — e (55¢"" + 29)

335



16 Chapter 7.6, Complex Eigenvalues. page 417

16.1 problem 1 . . . . . . . . .
16.2 problem 2 . . . . . ...
16.3 problem 3 . . . . . ..
16.4 problem 4 . . . . . ...
16.5 problem 5 . . . . . ...
16.6 problem 6 . . . . . . . ..
16.7 problem 7 . . . . . . L.
16.8 problem 8 . . . . . ..
16.9 problem 9 . . . . . . L
16.10problem 10 . . . . . . . . ..
16.11problem 11 . . . . . . . . . . e
16.12problem 12 . . . . . . . . L
16.13problem 23 . . . . . ...
16.14problem 24 . . . . . .. L
16.15problem 25 . . . . . .. e e
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16.1 problem 1
Internal problem ID [751]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 56

Ldsolve( [diff (x__1(t),t)=3*x__1(t)-2*x__2(t),diff (x__2(t),t)=4*x__1(t) -1*x__2(j;)] ,singsol=all

z1(t) = €(cy sin (2t) + ¢y cos (2t))
T5(t) = —e’(cy cos (2t) — ¢y cos (2t) — ¢y sin (2t) — ¢y sin (2t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58

‘ DSolve [{x1' [t]==3%x1[t]-2*x2[t],x2' [t]==4*x1[t]-1*x2[t]},{x1[t],x2[t]1},t, Incl#deSingularSolu

x1(t) — €’(cy cos(2t) + (c1 — co) sin(2t))
x2(t) — €'(cy cos(2t) + (2¢1 — c2) sin(2t))
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16.2 problem 2
Internal problem ID [752]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

Ldsolve([diff(x__l(t),t)=-1*x__1(t)—4*x__2(t),diff(x__2(t),t)=1*x__1(t)-1*x__2Ft)],singsol=a1

z1(t) = e *(cy sin (2t) + ¢ cos (2t))
e *(cy cos (2t) — ¢y sin (2t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 55

‘ DSolve[{x1' [t]==-1xx1[t]-4*x2[t],x2' [t]==1*x1[t]-1*x2[t]},{x1[t],x2[t]},¢t, Inc#udeSingularSol

x1(t) — e *(cy cos(2t) — 2c, sin(2t))
x2(t) — %e_t(QCQ cos(2t) + ¢4 sin(2t))
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16.3 problem 3

Internal problem ID [753]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 3.

ODE order: 1.
ODE degree: 1.

Solve
z1(t) = 21 (t) — 5z (t)
z5(t) = 21(t) — 272(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

Ldsolve( [diff(x__1(t),t)=2%x__1(t)-5*x__2(t),diff (x__2(t) ,t)=1*x__1(t)-2*x__2(]k)] ,singsol=all

z1(t) = cy8in (t) + ¢4 cos (t)
2o(t) = _a C(;S (t) L& Si;l (t) 4 2¢1 s;)n (t) N 2¢5 C;)S (t)

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

r

LDSolve [{x1'[t]==2%x1[t]-5*x2[t],x2' [t]==1*x1[t]-2*x2[t]},{x1[t],x2[t]},t, Incl}ldeSingularSolu

x1(t) — c1(2sin(t) 4 cos(t)) — Heg sin(t)
x2(t) — c2 cos(t) + (c1 — 2¢2) sin(t)
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16.4 problem 4
Internal problem ID [754]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 58

‘ dsolve([diff (x__1(t),t)=2%x__1(t)-5/2*x__2(t),diff(x__2(t),t)=9/5%x__1(t) —1*xL_2 (t)]1,singsol

z1(t) = e2 (sin (%) c1 + cos (%) 02)

®) 3e2 (sin (%) 1 +sin (%) ¢ — cos (%) &1 + cos (¥) e)
) =
)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 84

e

LDSolve [{x1'[t]==2*x1[t]-5/2*x2[t],x2' [t]==9/5*x1[t]-1*x2[t]},{x1[t],x2[t]},t ,\J[ncludeSingular

1 3t 3t
x1(t) — get/Q <301 cos <5) + (3c1 — 5eg) sin (5))

1 3t 3t
x2(t) — get/Q <502 cos <5) + (6c1 — 5cg) sin (§>>
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16.5 problem 5
Internal problem ID [755]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

z1(t) = 71 (t) — 2(t)
z5(t) = 5x1(t) — 3z2(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 48

Ldsolve( [diff(x__1(t),t)=1*x__1(t)-1*x__2(t),diff (x__2(t) ,t)=5*x__1(t)-3*x__2(j;)] ,singsol=all

z1(t) = e *(cy sin (¢) + ¢z cos (¢))
T5(t) = —e *(cy cos (t) — 2cy cos (t) — 2¢; sin (t) — cysin (t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56

‘ DSolve [{x1' [t]==1%x1[t]-1*x2[t],x2' [t]==6*x1[t]-3*x2[t]},{x1[t],x2[t]1},t, Incl#deSingularSolu

x1(t) — e7*(cy cos(t) + (2¢c; — co) sin(2))
x2(t) — e *(cy cos(t) + (5ey — 2¢2) sin(t))
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16.6 problem 6
Internal problem ID [756]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

Ldsolve([diff(x__l(t),t)=1*x__1(t)+2*x__2(t),diff(x__2(t),t)=—5*x__1(t)-l*x__2Ft)],singsol=al

z1(t) = ¢1 sin (3t) + ¢o cos (3t)
3cicos(3t)  3casin(3t)  cysin(3t) ¢ cos(3t)
nl)=—% "~ 5 "3 3

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 54

r

LDSolve [{x1'[t]==1*%x1[t]+2*x2[t],x2' [t]==-5B*x1[t]-1*x2[t]},{x1[t],x2[t]},t, Inc}ludeSingularSol

1
x1(t) — ¢; cos(3t) + g(cl + 2¢5) sin(3t)

x2(t) — co cos(3t) — %(501 + ¢2) sin(3t)
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16.7 problem 7
Internal problem ID [757]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
Ty (t) = z1(t)

z5(t) = 3z1(t) + 2z2(t) + z3(t)

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 73

|dsolve([diff (x__1(t),t)=1*x__1(t)+0%x__2(t)+0%x__3(t),diff (x__2(t),t)=2%x__1(£)+1kx__2(t)-24

.’El(t) = 03et
2o(t) e'(2¢; cos (2t) — 3cs cos (2t) + 2¢, sin (2t) — 3cs)
2 =
2
25(1) e'(2cq cos (2t) — 2¢; sin (2t) + 3cs sin (2t) — 2c3)
3(t) = —
2

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 95

e

lDSolve [{x1'[t]==1*%x1[t]+0*x2[t]+0*x3[t] ,x2"' [t]==2*x1[t] +1*x2[t]-2*x3[t] ,x3"' [t\j] ==3xx1 [t] +2*xZ

x1(t) — cie’

x2(t) — %et((3cl + 2¢2) cos(2t) + 2(c1 — ¢3) sin(2t) — 3¢y)

x3(t) = %et(—2(cl — c5) cos(26) + (3¢1 + 2¢3) sin(2¢) + 2¢1)
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16.8 problem 8
Internal problem ID [758]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

z(t) = —3z1(¢) + 2z3(t)
z5(t) = 21(t) — 22(2)
z5(t) = —2z1(t) — z2(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 146

|dsolve([diff (x__1(t),t)=-3%x__1(t)+0xx__2(t)+2*x__3(t),diff(x__2(t),t)=1*x__1(t)-1xx__2(t)-C

r1(t) = cie™® + ce'sin (\/5 t) + cse P cos (\/§ t)
o C267'/2 cos (\/Et) N c3e /2 sin (\/it)

t) = —
zo(t) cie 5 5

—2t coe t/2 cos (V21
z3(t) = 0162 + cye”tsin <\/§t> + 2 5 (v2?)

cse"t/2 sin (\/ﬁt)
2

+ csetcos <\/§ t>
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v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 235

e

lDSolve [{x1'[t]==-3*x1[t]+0*x2[t]+2*x3[t] ,x2' [t]==1%x1[t]-1*x2[t]-0*x3[t] ,x3"' [}:] ==-2xx1 [t] -1+

x1(t) — %e—‘” ((cl +2(cy + c3))ét cos <\/§t> —v/2(2¢1 + ¢ — 2¢3)el sin <\/§t>
+2(c — ¢z — 03)>
x2(t) %e-% (2(2c1 + ¢y — 2¢3)et cos (\/Et) 4 v2(e1 + 2(cs + ¢3))e! sin (\/Et)
Fd(—ci+ e+ 03)>
x3(t) = %e—% (~2(er — 2 — des)e" cos (Vat) — Va(5e + des — 2e)e' i (V1)

+2(c1 —co — 03)>
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16.9 problem 9
Internal problem ID [759]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 35

Ldsolve([diff(x__l(t),t) = x__1(t)-5*x__2(t), diff(x__2(t),t) = x__l(t)-3*x__2Ft), x__1(0) =

z1(t) = e *(—3sin (¢) + cos (t))
e *(5cos (t) — 5sin (t))

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34

DSolve [{x1' [t]==1*x1[t]-5*x2[t],x2' [t]==1*x1[t]-3*x2[t]},{x1[0]==1,x2[0]==1}, {x1 [t],x2[t]},t

N

x1(t) — e *(cos(t) — 3sin(t))
x2(t) — e *(cos(t) — sin(t))
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16.10 problem 10
Internal problem ID [760]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = —3z1(¢) + 2z2(t)
zy(t) = —71(t) — 72(t)

With initial conditions
[21(0) = 1,22(0) = 2]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

Ldsolve([diff(x__l(t),t) = -3%x__1(t)+2*x__2(t), diff(x__2(t),t) = -x__1(t)-x_;2(t), x__1(0)

8
[
—
S~
~
|
¢

~2t(—5sin (t) + cos (t))
e 2 (—6sin (t) — 4cos (t))
2

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 27

-

DSolve [{x1' [t]==-3*x1[t]+2*x2[t],x2' [t]==-1*x1[t]-1*x2[t]},{x1[0]==1,x2[0] ==1\1} ,Ix1[t],x2[t]}

N\

x1(t) — e~ (sin(t) + cos(t))
x2(t) — e * cos(t)
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16.11 problem 11
Internal problem ID [761]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

‘ dsolve([diff (x__1(t),t)=3/4%x__1(t)-2%x__2(t),diff(x__2(t),t)=1*x__1(t) —5/4*xL_2 (t)]1,singsol

z1(t) = e~

e~

(c1sin () 4 c2 cos (1))
(c1sin (t) + cosin (t) — ¢1 cos (t) + co2 cos (t))
2

NN

i) (t)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56

LDSolve [{x1'[t]==3/4*x1[t]-2*x2[t] ,x2' [t]==1*x1[t]-5/4*x2[t]},{x1[t],x2[t]1},t ,j[ncludeSingulaI

x1(t) = e~/*(c; cos(t) + (c1 — 2¢;) sin(t))
x2(t) — e ¥4(cy cos(t) + (c1 — ¢ sin(t))
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16.12 problem 12
Internal problem ID [762]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

‘ dsolve([diff (x__1(t),t)=-4/5%x__1(t)+2*x__2(t),diff(x__2(t),t)=-1*x__1 (t)+6/5+<x__2 (t)],sings

z1(t) =e

(¢ 8in (t) + co cos (t))
(cy8in (t) — cosin () + ¢4 cos (t) + co cos (1))
2

oles Gl

To(t)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56

LDSolve [{x1'[t]==-4/5*x1[t]+2*x2[t] ,x2' [t]==-1*x1[t]+6/5*x2[t]},{x1[t],x2[t]},t,IncludeSingul

x1(t) — €t/5(cy cos(t) — (c1 — 2¢3) sin(t))
x2(t) — €/5(cy(sin(t) + cos(t)) — ¢; sin(t))
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16.13 problem 23
Internal problem ID [763]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 23.

ODE order: 1.

ODE degree: 1.

Solve
20 = -2 4 o0
() = () - 22
(1) = -2

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

[dsolve( [iff(x__1(t),t)=—1/4*x__1(t)+1*x__2(t)+0*x__3(t),diff(x__2(t) ,t)=—1*x\ _1(t)-1/4*x__2

™1 (cy sin (£) + ¢, cos (£))

I (t) ¢
—e_f (casin (t) — c1 cos (t))

Zg(t)
z3(t) = cge™ 4

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 110

[DSolve [{x1'[t]l==-1/4*xx1[t]+1*x2[t]+0*x3[t] ,x2' [t]==-1*xx1[t]-1/4*x2[t]+0*x3 [t]} x3' [t]==0%x1 [t

x1(t) = e t*4(cy cos(t) + ¢y sin(t))
x2(t) = e 4(cy cos(t) — ¢y sin(t))
x3(t) — cset/4

x1(t) — e ¥*4(cy cos(t) + ¢y sin(t))
x2(t) — t/4(c cos(t) — c; sin(t))
x3(t) —
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16.14 problem 24
Internal problem ID [764]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve
20 = -2 4 o0
() = () - 22
j(0) = 20

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

[dsolve( [iff(x__1(t),t)=—1/4*x__1(t)+1*x__2(t)+0*x__3(t),diff(x__2(t) ,t)=—1*x\ _1(t)-1/4*x__2

z1(t) =i (tcl sin (¢) + ¢z cos (t))
Zo(t) = —e_tZ (casin (t) — c1 cos (t))
z3(t) = czed

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 110

[DSolve [{x1'[t]l==-1/4*xx1[t]+1*x2[t]+0*x3[t] ,x2' [t]==-1*xx1[t]-1/4*x2[t]+0*x3 [t]} x3' [t]==0%x1 [t

x1(t) = e t*4(cy cos(t) + ¢y sin(t))
x2(t) = e 4(cy cos(t) — ¢y sin(t))
x3(t) — cget/1°

x1(t) — e ¥*4(cy cos(t) + ¢y sin(t))
x2(t) — t/4(02 cos(t) — c; sin(t))
x3(t) —
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16.15 problem 25
Internal problem ID [765]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.6, Complex Eigenvalues. page 417

Problem number: 25.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

‘ dsolve ([diff(x__1(t),t)=-1/2*%x__1(t)-1/8%x__2(t),diff(x__2(t),t)=2%x__1 (t)—i/?*x__? (t)],sing

m(t) = e (Cz cos (%) + cisin (%))
o) = —des (cos (%) ¢, — sin (%) C2>

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 68

LDSolve [{x1' [t]==-1/2*%x1[t]-1/8*x2[t],x2' [t]==2*%x1[t]-1/2*x2[t]},{x1[t],x2[t] }J,t ,IncludeSingu

1 t . t
x1(t) — Ze_t/z (401 cos (5) — ¢y sin (5))
—t/2 ¢ (1
x2(t) — e cacos | 5 + 4c; sin 3
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17 Chapter 7.8, Repeated Eigenvalues. page 436
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17.1 problem 1

Internal problem ID [766]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 1.

ODE order: 1.
ODE degree: 1.

Solve
z1(t) = 3z1(t) — 4z2(2)
zy(t) = 21 (t) — 2(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve( [diff (x__1(t),t)=3*x__1(t)-4*x__2(t),diff (x__2(t) ,t)=1*x__1(t)-1*x__2(]k)] ,singsol=all

z1(t) = e'(cot + 1)
(2ot + 2¢; —
2o(t) = e'(2co +4 c1 — C2)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 41

‘ DSolve [{x1' [t]==3*x1[t]-4*x2[t],x2' [t]==1%x1[t]-1*x2[t]},{x1[t],x2[t]1},t, Incl#deSingularSolu

x1(t) — €'(2c1t — 4ept + 1)
x2(t) = €*((e1 — 2c2)t + ¢2)
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17.2 problem 2
Internal problem ID [767]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x__1(t),t)=4*x__1(t)-2*x__2(t),diff (x__2(t),t)=8*x__1(t) -4*x__2(j;)] ,singsol=all

a:l(t) = Clt + co
1
.’172(1;) = —561 + 261t + 202

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 34

-

LDSolve [{x1'[t]==4%x1[t]-2%x2[t],x2' [t]==8*x1[t]-4*x2[t]},{x1[t],x2[t]},t, Incl?.ldeSingularSolu

x1(t) = 4eit — 2cot + ¢4
x2(t) — 8cit — 4deot + ¢o
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17.3 problem 3
Internal problem ID [768]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve
£i(t) = =221 44yt
$2(t) _ _$1it) . 11122(t)

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

\dsolve([diff(x__i(t),t)=—3/2*x__1(t)+1*x__2(t),diff(x__z(t),t)=—1/4*x__1(t)—1k2*x__2(t)],sin

z1(t) = e (et + 1)
ot 2
2a(t) e (e +2C1 + 2¢,)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 54

LDSolve [{x1' [t]==-3/2%x1[t]+1*x2[t],x2' [t]==-1/4%x1[t]-1/2%x2[t]},{x1[t],x2 [t]jr ,t,IncludeSing

x1(t) - %e_t(2czt —a(t—2)

1
x2(t) — Ze_t(cl(—t) + 2cot + 4cy)
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17.4 problem 4
Internal problem ID [769]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = —3z1(¢t) + Sm;(t)
2y(t) =~ 4oy

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

‘dsolve ([diff (x__1(t),t)=-3%x__1(£)+5/2+x__2(t) ,diff (x__2(t),t)=-5/2+x__1(t)+2*x__2(¢)],sings

z1(t) = e 2 (cot + ¢1)
2 (Beyt 2
zo(t) = e"2 (5, 4-5561 +20,)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 59

LDSolve [{x1' [t]==-3*x1[t]+5/2*x2[t] ,x2' [t]==-5/2*x1[t]+2*x2[t]},{x1[t],x2[t]},t,IncludeSingul

1
x1(t) — ée_t/z(cl@ — 5t) + 5cot)

1
x2(t) — ée_t/2(—5clt + 5eat + 2¢9)
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17.5 problem 5

Internal problem ID [770]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 5.

ODE order: 1.
ODE degree: 1.

Solve

zo(t) = 221 (t) + z2(t) — z3(t)
z5(t) = —z3(t) + z3(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 76

|dsolve([diff (x__1(t),t)=1¥x__1(t)+1xx__2(t)+1%x__3(t),diff (x__2(t),t)=2%x__1(£)+1kx__2(t)-14

3 —t
.’El(t) = — 62 il - C362t

To(t) = 2e ey — cpe® — e*est — cze
r3(t) = e7c; + cpe® + e*est

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 164

e B

LDSolve [{x1' [t]==1%x1[t]+1%x2[t]+1*x3[t],x2"' [t]==2%x1[t]+1*x2[t]-1*x3[t],x3" [t}] ==0%x1 [t]-1%x2

x1(t) =& —e(c1(2* + 1) + (c2 4 ¢3) (€* — 1))

e R

x2(t) = e (1 (e¥(6t +4) —4) + o (e*(3t +5) +4) + c3(e* (3t —4) +4))

O —=©

x3(t) = —e " (c1(e¥(2 — 6t) — 2) + c2(2 — €¥(3t +2)) — c3(e*(3t — 7) — 2))
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17.6 problem 6
Internal problem ID [771]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 64

|dsolve([diff (x__1(t),t)=0%x__1(t)+1xx__2(t)+1%x__3(t),diff (x__2(t),t)=1%x__1(£)+0%x__2(t)+14

1 (t) = Cze_t + C3€2t
T (t) = Cze_t + C3€2t + e_tcl
z3(t) = —2coe™" + cze* — el

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 124

e B

LDSolve [{x1' [t]==0%x1[t]+1%x2 [t]+1%x3[t],x2"' [t]==1%x1[t]+0*x2[t]+1*x3[t],x3" [t}] ==1%x1 [t]+1%x2

x1(t) — %e‘t (c1(e®+2) + (2 +¢c3) (7 = 1))
x2(t) — %e_t (cr(e” — 1) + 2 +2) + c3(e* — 1))

x3(6) > 5o (e ( 1) + (¥ 1) + (¥ + 2)
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17.7 problem 7
Internal problem ID [772]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

1 (t) = 1(¢) — 42(?)
z5(t) = 41 (t) — Tzo(t)

With initial conditions
[21(0) = 3,22(0) = 2]

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

Ldsolve([diff(x__l(t),t) = x__1(t)-4*x__2(t), diff(x__2(t),t) = 4*x__1(t)—7*x_;2(t), x__1(0)

z1(t) = e % (4t + 3)

e 3 (16t + 8
() = g

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 34

-

DSolve [{x1' [t]==1*x1[t]-4*x2[t],x2' [t]==1*x1[t]-4*x2[t]},{x1[0]==3,x2[0]==2} ,kxl [t],x2[t]},t

N\

e 3t 4
3 '3
56—375 N 1
3 3

x1(t) —

x2(t) —
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17.8 problem 8
Internal problem ID [773]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve
2, (t) = 5:2;(15) 3m;(t)

With initial conditions

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

\dsolve([diff(x__i(t),t) = -5/2%x__1(t)+3/2*x__2(t), diff(x__2(t),t) = —3/2*x_L1(t)+1/2*x__2(

z1(t) = e *(—6t + 3)
_ e (—138t -3)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

LDSolve [{x1'[t]==-5/2*x1[t]+3/2*x2[t] ,x2' [t]==-3/2*x1[t]+1/2*x2[t]},{x1[0]==3 ,j(2 [0]==-1},{x1]

x1(t) — e (3 — 6t)
x2(t) — —e H(6t + 1)

361



17.9 problem 9
Internal problem ID [774]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve
T (t) = 231 (t) + 3m§(t)
’ 3$1 (t)
(1) = =22 gy

With initial conditions

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

\dsolve([diff(x__i(t),t) = 2%x__1(t)+3/2%x__2(t), diff(x_ 2(t),t) = —3/2*x__1(#)—x__2(t), x__

t
71 (t) = e2 <35 + 3)
ez (% +6)
3

To(t) = —

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38

-

LDSolve [{x1'[t]==2%x1[t]+3/2*%x2[t] ,x2' [t]==-3/2*x1[t]-1*x2[t]},{x1[0]==3,x%2 [O]}=—2} ,1x1[t],x2

3
m@y+§aﬂ@+m

1
x2(t) — —éet/2(3t +4)
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17.10 problem 10

Internal problem ID [775]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 10.

ODE order: 1.
ODE degree: 1.

Solve

z(t) = 3z1(t) + 9z2(¢)
zy(t) = —x1(t) — 3z2(t)

With initial conditions
[21(0) = 2,22(0) = 4]

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

Ldsolve([diff(x__l(t),t) = 3*kx__1(t)+9*x__2(t), diff(x__2(t),t) = -x__1(t)-3*x__2(t), x__1(0)

z1(t) = 42t + 2
zo(t) =4 — 14t

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

LDSolve [{x1'[t]==3%x1[t]+9*x2[t],x2' [t]==-1*xx1[t]-3*x2[t]},{x1[0]==2,%x2[0] ==4}J, {x1[t],x2[t]1},

X1(t) — 42t + 2
x2(t) — 4 — 14t
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17.11 problem 11

Internal problem ID [776]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

z1(t) = 71 (2)
z5(t) = 3x1(t) + 622(t) + 223(t)

With initial conditions

[1(0) = —1,25(0) = 2, 25(0) = —30]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 39

[dsolve([diff(x__l(t),t) =x__1(t), diff(x__2(t),t) = -4*x__1(t)+x__2(t), diff}x__B(t),t) = 3

T1(t) = —€
To(t) = (4t +2) €
r3(t) = —24 €'t — 33’ + 3e*

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 39

-

LDSolve [{x1'[t]==1%x1[t]+0*x2[t]+0*x3[t] ,x2"' [t]==-4*x1[t]+1*x2[t]+0*x3[t] ,x3" [\JL.] ==3%x1 [t] +6*x

x1(t) — —é
x2(t) — 2ef(2t + 1)
x3(t) — 3¢’ (-8t + ¢’ — 11)
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17.12 problem 12
Internal problem ID [777]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.8, Repeated Eigenvalues. page 436

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve
£ () = =210 4 a) + 24(0)
20 = (0) - 28 a0
(0) = () + ) - 2220

With initial conditions

[1151(0) = 2,%2(0) = 3,$3(0) = —1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 50

e

tdsolve([diff(x__l(t),t) = -5/2xx__1(t)+x__2(t)+x__3(t), diff(x__2(t),t) = x ) (t)-5/2*x__2(t

i (t) _ 2e~% n 4e 3
W= 3 3
2a(t) = 5e % + de 3
: N 3 Tt 3 t
Te 2 4e 2
t) = —
z3(t) 3 + 3
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v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 71

-

LDSolve [{x1' [t]==-5/2*x1[t]+1*+x2[t]+1*x3[t] ,x2"' [t]==1*x1[t]-5/2*x2[t]+1*x3[t] ,}(3 '[t]==1*x1[t]

2

x1(t) — 56_7,:/2(26& +1)
1

x2(t) — ge_7t/2 (4¢* +5)

1
x3(t) — ge—”/2 (4€* —7)
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18.1 problem 1
Internal problem ID [778§]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve
T (t) = 221 (t) — z2(t) + €
zo(t) = 3z1(t) — 2zo(t) + ¢

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 54

Ldsolve([diff(x__l(t),t)=2*x__1(t)-1*x__2(t)+exp(t),diff(x__2(t),t)=3*x__1(t)-?*x__2(t)+t],si

e . 3et €
z1(t) = 3 + coe” + 5 _Z+t
3elt B 3et

—+2t-1

t — t —t
Zo(t) = coe® +e7'c1 + 5 1

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 97

e hY

DSolve [{x1' [t]1==2*x1[t]-1*x2[t]+Exp[t],x2' [t]==3*x1[t]-2*x2[t]+t},{x1[t],x2 [tll },t,IncludeSir

N\ J

1
x1(t) — Ze_t (4e't + €*(6t — 1 + 6¢1 — 2¢2) — 2¢1 + 2¢2)

1
x2(t) — Ze_t (e'(8t — 4) + €*(6t — 3+ 6¢1 — 2¢3) — 61 + 6c3)
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18.2 problem 2
Internal problem ID [779]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

2 (t) = z1(t) + V3zo(t) + €
zy(t) = V3z1(t) — z2(t) + V3e™?

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 71

e hY

dsolve([diff(x__i(t),t)=1*x__1(t)+sqrt(3)*x__2(t)+exp(t),diff(x__2(t),t)=sqrtk3)*x__1(t)—1*x

N\ J

o(8) = sinh (20) ¢, + cosh (20) ¢, — 200 4 SR
.'Ez(t) =
h v/3 (cosh (2t) e — 2cosh (2t) ¢, — 2sinh (2¢) 1 + sinh (2¢) ¢, + &' + 2sinh (¢) — 2 cosh (1))

3
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v/ Solution by Mathematica
Time used: 2.501 (sec). Leaf size: 313

LDSolve [{x1' [t]==1*x1[t]+Sqrt [4]*x2[t]+Exp[t],x2' [t]==Sqrt [3]*x1[t]-1*x2[t] +Sq§rt [3]*Exp[-t]},

1 ., 2(6++3)¢ <3<\/m - 1) ¢ — 6cQ> e~ V1+2V3t
Xl(t)—>é<—66 — 1+2\/§ + 1+2\/§
3<<1 + m) a + 2c2) e 1+2‘/§t)
+
1+2v3
x2(t) — }l (4et — 2¢' + 2<(6 tV3)a+ (1+2v9) ( 13—;2\/3 _ 1) 02> eV
(1+2v3)

(2(1 +2v3) (1 + \/TM) ca — 2(6+/3) cl> e~ V1+2V3t

' (1+2v3)" )

370



18.3 problem 3

Internal problem ID [780]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 3.

ODE order: 1.
ODE degree: 1.

Solve
z(t) = 221 (t) — 5xo(t) — cos (t)
z5(t) = z1(t) — 225(t) + sin (¢)

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 60

Ldsolve([diff(x__l(t),t)=2*x__1(t)-5*x__2(t)—cos(t),diff(x__2(t),t)=1*x__1(t)—?*x__2(t)+sin(t

z1(t) = casin (t) — sin (¢) t + ¢; cos (t) + 2 cos () t — cos (¢)
Bo(t) = ¢ Si;l (t) N 2¢y s;n (t) N 2¢; c;)s t) o co5s ()

+ cos ()t — cos (t)

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 61

r

LDSolve [{x1'[t]==2%x1[t]-5*%x2[t]-Cos[t],x2' [t]==1*x1[t]-2*x2[t]+Sin[t]}, {x1 [t]}xQ [t]1},t,Inclu

x1(t) — (2t - % + cl> cos(t) — (t — 1 — 2¢; + 5ez) sin(t)

X2(t) ~ (1 +2) cos(t) + 3 (1+ 201 — des)sin(?)
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18.4 problem 4
Internal problem ID [781]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve
r)(t) = 21 (t) + zo(t) + e
Ty (t) = 4z (t) — 224(t) — 2€*

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

Ldsolve( [Aiff(x__1(t),t)=1*x__1(t)+1*x__2(t)+exp(-2*t) ,diff (x__2(t),t)=4*x__1 (j;)—z*x__z (t) -2+

—3t t

cie e
0 = et — €
z1(t) = coe 1 + 5
l‘g(t) = 0262t + cle_?’t — e_2t

v/ Solution by Mathematica
Time used: 0.585 (sec). Leaf size: 84

-

DSolve [{x1' [t]==1*x1[t]+1*x2[t]+Exp[-2*t],x2"' [t]==4*x1[t]-2*x2[t]-2*Exp[t]}, {\#1 [t],x2[t]1},t,

N\

t o1 1
x1(t) — % + 5(01 —cy)e ™ + 5(401 + cp)e

1
x2(t) — 56_3t(—56t + (4e1 + )€™ — 4er + 4cy)
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18.5 problem 5
Internal problem ID [782]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

(1) = o (1) — 20a(0) +

Zy(£) = 821 () — dz(t) — tl2

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

‘ dsolve ([diff (x__1(t),t)=4*x__1(t)-2*x__2(t)+1/(t"3),diff(x__2(t),t)=8*x__1(t) %4*x__2(t)-1/ (t

1 2
xl(t) = _ﬁ—'_ g —2111(t) +Clt+§2
z2(t) = 2c1t — 41n () — Do, + 2

2 t

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 61

‘ DSolve [{x1' [t]==4*x1[t]-2*x2[t]+1/(t~3),x2' [t]==8*x1[t]-4*x2[t]-1/(t"2)},{x1 H:] ,x2[t]1},t,Inc

1 2
Xl(t) — _ﬁ + ; — 210g(t) +4cit —2ct — 2+ ¢

5
x2(t) — P 4log(t) + 8cit — deat — 4+ ¢
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18.6 problem 6
Internal problem ID [783]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve
1
zi(t) = —4z1 () + 222(t) + n

zo(t) = 221 (t) — z2(t) + % +4

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

( hY

dsolve([diff(x__i(t),t)=—4*x__1(t)+2*x__2(t)+1/t,diff(x__2(t),t)=2*x__1(t)—i*#__2(t)+2/t+4],

—5t 8t
21(t) = ln (=5¢) — Clz +5 +e
—5t 16t 4
() = 9 L oIn (=5t) + 20, + 0 4 2

10 5 5

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 86

LDSolve [{x1'[t]==-4*x1[t]+2*xx2[t]+1/t,x2' [t]==2*x1[t]-1*x2[t]+2/t+4},{x1[t], X2J[t] },t,IncludeS

1
x1(t) — 55 (40t + 251og(t) + 20c1e™* — 10ce™> — 8 + 5e; + 10¢3)

1
x2(t) — 95 (80t + 501log(t) — 10cie™ + 5eae ™™ + 4 + 10¢; + 20c3)
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18.7 problem 7
Internal problem ID [784]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
i (t) = z1(t) + z2(t) + 2€°
To(t) = 4z () + 32(t) — €

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

Ldsolve( [Aiff(x__1(t),t)=1*x__1(t)+1*x__2(t)+2%exp(t) ,diff (x__2(t),t)=4*x__1 (t}>+1*x__2 (t)-exg

t
T1(t) = coe® +e7fey + ez

.’IIQ(t) = 262637: -2 e_tcl — 2et

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 80

DSolve[{x1' [t]==1*x1[t]+1*x2[t]+2*Exp[t],x2' [t]==4*x1[t]+1*x2[t]-Exp[t]},{x1 [*:] ,x2[t]},t, Inc

N\

1
x1(t) — Ze_t (e + (2c1 + c2)e™ + 2¢1 — )

1
x2(t) — Ee_t(—462t + (2c1 + c2)e™ — 2¢1 + )

375



18.8 problem 8
Internal problem ID [785]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

Ldsolve([diff(x__l(t),t)=2*x__1(t)-1*x__2(t)+exp(t),diff(x__2(t),t)=3*x__1(t)-?*x__2(t)—exp(t

71(t) = coe’ + e + 2¢€'t
To(t) = cpe’ +3e7fc; + 26t — €

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 80

‘ DSolve [{x1' [t]==2*x1[t]-1*x2[t]+Exp[t],x2' [t]==3*x1[t]-2*x2[t]-Exp[t]},{x1[t] Lx2 [t]1},t,Inclu

1
x1(t) — Ee_t (e*(4t —1+3c1 — ¢2) — 1 + ¢2)

1
x2(t) — §e_t (e®"(4t — 3+ 3c1 — ¢2) — 3c1 + 3c2)
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18.9 problem 9
Internal problem ID [786]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve
, 3z (t 9T (t
z, (t) — jl( ) _ Z( ) t

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

\dsolve([diff(x__i(t),t)=—5/4*x__1(t)+3/4*x__2(t)+2*t,diff(x__2(t),t)=3/4*x__1kt)—5/4*x__2(t)

x(t)—ce—2t+ce—%—1—7+e—t+§
W= ! 4 6 ' 2
t et 15 3t
t) = — —2t 2 _— —
za(t) coe™“ + cie 2+2 4—|—2

v/ Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 101

LDSolve [{x1'[t]==-5/4*x1[t]+3/4*x2[t]+2*t,x2' [t]==3/4*x1[t]-5/4*x2[t]+Exp[t]}, j(xl [t],x2[t]},t

1
x1(t) — - (30t + 2€* + 6(c1 — ca)e > + 6(c1 + co)e /% — 51)

1
x2(t) — Ze_zt (3e*(2t — 5) + 2€* + 2(c1 + ¢2)e*/? — 2¢; + 2¢,)
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18.10 problem 10
Internal problem ID [787]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve

2 (t) = —3z1 () + V2x,(t) + 7
zh(t) = V2x1(t) — 2x5(t) — et

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 90

-

dsolve([diff(x__i(t),t)=—3*x__1(t)+sqrt(2)*x__2(t)+exp(—t),diff(x__2(t),t)=sq¥t(2)*x__1(t)—2

N\

te t/2 tet
SUl(t) = Cze_t + e_4t01 — ¢ 3\/_ + e3
2te t et te t\/2 2e %c 2et
To(t) = — 3 —?—i—\/ée_tcg—{— 3\/_—\/_2 1—\/_3

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 128

DSolve [{x1' [t]==-3*x1[t]+Sqrt[2]*x2[t]+Exp[-t],x2' [t]==Sqrt [2]*x1[t]-2*x2[t] —Fxp [-t1},{x1[t]

N

x1(t) — %e““ <e3t <—3 (\/5 — 1) t+vV2+2+3c; + 3\/502) + 6¢; — 3\/§cz>
x2(t) — %e““ (e3t (3 (\/5 - 2) t—v2—1+3v2c + 6c2) —3v2¢ + 302)
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18.11 problem 11

Internal problem ID [788]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 11.

ODE order: 1.
ODE degree: 1.

Solve
z1(t) = 2z1(t) — 5zo(t)
z4(t) = z1(t) — 2x2(t) + cos (¢)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 57

(t)+cos(t)],si

Ldsolve([diff(x__l(t),t)=2*x__1(t)—5*x__2(t)+0,diff(x__2(t),t)=1*x__1(t)—2*x

x1(t) = cosin (t) + ¢; cos (t) — 58%(75)75
_cacos (?) La sin (t) 4 o8 ()t N sin (¢) 4 2cy sin (t) N 2¢; cos (t)

5 5 2 2 5 5 st

$2(t) =

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 60

-

LDSolve [{x1'[t]==2%x1[t]-5*x2[t]+0,x2"' [t]==1%x1[t]-2*x2[t]-Cos[t]},{x1[t],x2 [tj] },t,IncludeSir

1
x1(t) — (g + cl) cos(t) + 5(57& + 4¢; — 10¢,) sin(t)

x2(t) — (—% +1+ 02) cos(t) + (t + c1 — 2¢2) sin(t)
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18.12 problem 12
Internal problem ID [789]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve
zy(t) = 221 (t) — 5z2(t) + csc (¢)
zo(t) = z1(t) — 222(t) + sec (¢)

v Solution by Maple
Time used: 0.235 (sec). Leaf size: 113

Ldsolve([diff(x__l(t),t)=2*x__1(t)-5*x__2(t)+csc(t),diff(x__2(t),t)=1*x__1(t)-?*x__2(t)+sec(t

z1(t) = In (sin (¢)) cos (t) — 5 cos (t) In (cos (t)) + ¢1 cos (t) — 2 cos (t) ¢
+ 21n (sin (¢)) sin (¢) + cosin (¢) — 4sin (¢) ¢ + cos (¢)
2cicos(t)  cacos(t)
5 5
+In (sin (6) s () — sin (8) In (cos (1)) + =5 (t)
cos (t)°  2cos(t) csc(t)
5sin () 5 5

z2(t) = —2cos (¢) In (cos (t)) +

2¢y sin (¢
+2T()

— 2sin (t)t —

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 79

LDSolve [{x1'[t]==2*x1[t]-5*x2[t]+Csc[t] ,x2' [t]==1*x1[t]-2*xx2[t]+Sec[t]},{x1 [t]J,XQ [t]1},t,Inclu

x1(t) — sin(t)(—4t + 2log(sin(t)) + 2¢; — 5ez)
+ cos(t)(—2t + log(sin(t)) — 5log(cos(t)) + ¢1)
x2(t) — cos(t)(—2log(cos(t)) + ¢2) + sin(t)(—2t + log(sin(t)) — log(cos(t)) + ¢1 — 2¢2)
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18.13 problem 13
Internal problem ID [790]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve
, x1(t To(t e_%
s =28 2 o
xz(t)

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

Ldsolve( [diff (x__1(t),t)=-1/2%x__1(t)-1/8*x__2(t)+1/2*exp(-t/2) ,diff (x__2(t) ,t;) =2%x__1(t)-1/2

o(t) = e~z (cy cos (521 —cysin (1))

Zo(t) = ez (4 + cos (%) c1 + sin <%) 02)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 69

LDSolve [{x1'[t]==-1/2*x1[t]-1/8*x2[t]+1/2*Exp[-t/2] ,x2"' [t]1==2*x1[t]-1/2*x2[t]+0},{x1[t] ,x2[t]

1 t ] t
x1(t) — Ze_t/Q (401 cos (§> — ¢y 8in (§>>
—t/2 t A
x2(t) > e Cp COS 3 + 4¢; sin 3 +4
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18.14 problem 18
Internal problem ID [791]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 7.9, Nonhomogeneous Linear Systems. page 447

Problem number: 18.

ODE order: 1.

ODE degree: 1.

Solve

z)(t) = —221(t) + 22(t) + 2e7°
zo(t) = x1(t) — 22o(t) + 3t

With initial conditions
[21(0) = a1, 22(0) = ]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 93

Ldsolve( [diff(x__1(t),t) = -2*x__1(t)+x__2(t)+2*exp(-t), diff(x__2(t),t) = x__1(t)-2*x__2(t)+

3 2 —t 4
T (t) = (—+%+ﬂ)e—t—<—+%—ﬂ)e—3t+e—+te—t——+t

2 2 2 3 2 2 2 3
3 a o\ 2 ay oq\ _g i 5 et
= (4242 42 t )
z2(t) (2+2+2)e +(3—|-2 2>e +te”" + 3

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 122

LDSolve [{x1' [t]==-2%x1[t]+1%x2[t]+2*%Exp[-t],x2' [t]==1*x1[t]-2*x2[t]+3*t}, {x1 [o}] ==a1,x2[0]==a2

x1(t) — ée_?’t (3al(e* + 1) + 3a2(e — 1) + 12e* — 8¢* + 6e*t + 6¢>'t — 4)

x2(t) — ée_:“ (3al(e* —1) +3a2(e” +1) + 6e*(t + 1) 4 2¢*(6t — 5) + 4)
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19.1 problem 1
Internal problem ID [792]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve
z1(t) = 3z1(t) — 2z2(¢)
z5(t) = 21 (t) — 2x2(¢)

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

Ldsolve( [diff (x__1(t),t)=3*x__1(t)-2*x__2(t),diff (x__2(t),t)=2%x__1(t) -2*x__2(]E)] ,singsol=all

—t 2t
z1(t) = e 'c1 + coe
coe?t

To(t) =2e e, + 5

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

-

DSolve [{x1' [t]==3*x1[t]-2*x2[t],x2' [t]==2%x1[t]-2*x2[t]},{x1[t],x2[t]1},¢t, InclLdeSingularSolu

N\

x1(t) = e “(c1(4€® — 1) — 2¢y(e* — 1))

—oo| =

x2(t) — ge_t (21 (€% — 1) — (e — 4))
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19.2 problem 2
Internal problem ID [793]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

1(t) = 521(t) — 72(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

Ldsolve( [diff (x__1(t),t)=b*x__1(t)-1*x__2(t),diff (x__2(t) ,t)=3*x__1(t)+1*x__2(]k)] ,singsol=all

r1(t) = cre* + cpe®

i) (t) = cle4t + 3CQ€2t

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

‘ DSolve [{x1' [t]==5*x1[t]-1*x2[t],x2' [t]==3*x1[t]+1*x2[t]},{x1[t],x2[t]1},t, Inclj.ldeSingularSolu

x1(t) — %ezt (c1(3e* — 1) — cp(e* — 1))

x2(t) — %e% (3c1(e* — 1) — ca(e* = 3))
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19.3 problem 3
Internal problem ID [794]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

Ldsolve( [diff (x__1(t),t)=2%x__1(t)-1*x__2(t),diff (x__2(t),t)=3*x__1(t) -2*x__2(]E)] ,singsol=all

71(t) = cre’ + cpe?

xz(t) = clet + 3026_t

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

‘ DSolve [{x1' [t]==2%x1[t]-1*x2[t],x2' [t]==3*x1[t]-2*x2[t]},{x1[t],x2[t]1},t, Incl#deSingularSolu

x1(t) — %e‘t (c1(3€* — 1) — cp(e* — 1))

x2(t) — %e‘t (3c1(e* — 1) — ca(e* = 3))
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19.4 problem 4
Internal problem ID [795]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

1 (t) = 1(¢) — 42(?)
z5(t) = 41 (t) — Tzo(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

Ldsolve( [diff (x__1(t),t)=1*x__1(t)-4*x__2(t),diff (x__2(t),t)=4*x__1(t) -7*x__2(]E)] ,singsol=all

z1(t) = e ¥ (cot + c1)
—3t(4cot + 4c; —
mQ(t)ze (4cy Z ¢ —C2)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 46

-

DSolve [{x1' [t]==1*x1[t]-4*x2[t],x2' [t]==4x%x1[t]-7*x2[t]},{x1[t],x2[t]1},t, InclLdeSingularSolu

N\

x1(t) = e % (4cit — 4ot + ¢p)
x2(t) — e (4(c; — o)t + ¢2)
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19.5 problem 5
Internal problem ID [796]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 48

Ldsolve( [diff(x__1(t),t)=1*x__1(t)-5*x__2(t),diff (x__2(t) ,t)=1*x__1(t)-3*x__2(]k)] ,singsol=all

z1(t) = e *(c1sin () + ¢z cos (t))
2o(t) = e~ !(—cy cos (t) + cosin (t) + 2¢ sin () + 2¢; cos (1))
5

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 54

‘ DSolve [{x1' [t]==1*x1[t]-5*x2[t],x2' [t]==1%x1[t]-3*x2[t]},{x1[t],x2[t]1},¢t, Incl#deSingularSolu

x1(t) — e7*(cy cos(t) + (2¢c; — 5ey) sin(t))
x2(t) — e *(ca cos(t) + (¢ — 2¢o) sin(t))
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19.6 problem 6

Internal problem ID [797]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 6.

ODE order: 1.
ODE degree: 1.

Solve
z1(t) = 21 (t) — 5z (t)
z5(t) = 21(t) — 272(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

Ldsolve( [diff(x__1(t),t)=2%x__1(t)-5*x__2(t),diff (x__2(t) ,t)=1*x__1(t)-2*x__2(]k)] ,singsol=all

z1(t) = cy8in (t) + ¢4 cos (t)
2o(t) = _a C(;S (t) L& Si;l (t) 4 2¢1 s;)n (t) N 2¢5 C;)S (t)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41

r

LDSolve [{x1'[t]==2%x1[t]-5*x2[t],x2' [t]==1*x1[t]-2*x2[t]},{x1[t],x2[t]},t, Incl}ldeSingularSolu

x1(t) — c1(2sin(t) 4 cos(t)) — Heg sin(t)
x2(t) — c2 cos(t) + (c1 — 2¢2) sin(t)
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19.7 problem 7
Internal problem ID [798]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

Ldsolve( [diff (x__1(t),t)=3*x__1(t)-2*x__2(t),diff (x__2(t),t)=4*x__1(t) -1*x__2(j;)] ,singsol=all

z1(t) = €(cy sin (2t) + ¢y cos (2t))
T5(t) = —e’(cy cos (2t) — ¢y cos (2t) — ¢y sin (2t) — ¢y sin (2t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58

‘ DSolve [{x1' [t]==3%x1[t]-2*x2[t],x2' [t]==4*x1[t]-1*x2[t]},{x1[t],x2[t]1},t, Incl#deSingularSolu

x1(t) — €’(cy cos(2t) + (c1 — co) sin(2t))
x2(t) — €'(cy cos(2t) + (2¢1 — c2) sin(2t))
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19.8 problem 8
Internal problem ID [799]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

Ldsolve( [diff(x__1(t),t)=-1*x__1(t)-1*x__2(t),diff(x__2(t) ,t)=0*x__1(t)-25/10*‘ __2(t)],singsc

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 47

LDSolve [{x1'[t]==—1*x1[t]-1*x2[t],x2' [t]==0%x1[t]-25/10*x2[t]},{x1[t],x2[t]},t L IncludeSingula

2 2
Xl(t) — (Cl — %) e_t + 5026_5t/2

x2(t) = cpe™/?
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19.9 problem 9
Internal problem ID [800]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve
z1(t) = 3z1(t) — 4z2(2)
zy(t) = 21 (t) — 2(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

Ldsolve( [diff (x__1(t),t)=3*x__1(t)-4*x__2(t),diff (x__2(t) ,t)=1*x__1(t)-1*x__2(]k)] ,singsol=all

z1(t) = e'(cot + 1)
(2ot + 2¢; —
2o(t) = e'(2co +4 c1 — C2)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 41

‘ DSolve [{x1' [t]==3*x1[t]-4*x2[t],x2' [t]==1%x1[t]-1*x2[t]},{x1[t],x2[t]1},t, Incl#deSingularSolu

x1(t) — €'(2c1t — 4ept + 1)
x2(t) = €*((e1 — 2c2)t + ¢2)
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19.10 problem 10
Internal problem ID [801]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve
z3(t) = z1(t) + 222(2)
zy(t) = —51(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 84

Ldsolve([diff(x__l(t),t)=1*x__1(t)+2*x__2(t),diff(x__2(t),t)=—5*x__1(t)-O*X__2Ft)],singsol=al

e (Sin (@) V39, — cos (@) V39¢; —sin (@) c1 — Cos (@) c2>
N 10

zo(t) = e2 (sin <@) c1 + cos <@) C2>

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 54

‘ DSolve [{x1' [t]==1*x1[t]+2*x2[t],x2' [t]==-5*x1[t]-1*x2[t]},{x1[t],x2[t]},t, Inc#udeSingularSol

x1(t) — ¢1 cos(3t) + %(61 + 2¢5) sin(3t)

1
x2(t) — co cos(3t) — 5(501 + ¢2) sin(3t)
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19.11 problem 11
Internal problem ID [802]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve([diff(x__l(t),t)=-1*x__1(t)—0*x__2(t),diff(x__2(t),t)=0*x__1(t)-1*x__2}t)],singsol=al

z1(t) = coe™

zo(t) = e ey

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 65

‘ DSolve [{x1' [t]==-1*x1[t]-0*x2[t],x2' [t]1==0%x1[t]-1*x2[t]},{x1[t],x2[t]1},t, InciudeSingularSol

t
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19.12 problem 12
Internal problem ID [803]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

‘ dsolve([diff (x__1(t),t)=2%x__1(t)-5/2*x__2(t),diff(x__2(t),t)=9/5%x__1(t) —1*xL_2 (t)]1,singsol

z1(t) = e2 (sin (%) c1 + cos (%) 02)

®) 3e2 (sin (%) 1 +sin (%) ¢ — cos (%) &1 + cos (¥) e)
) =
)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 84

e

LDSolve [{x1'[t]==2*x1[t]-5/2*x2[t],x2' [t]==9/5*x1[t]-1*x2[t]},{x1[t],x2[t]},t ,\J[ncludeSingular

1 3t 3t
x1(t) — get/Q <301 cos <5) + (3c1 — 5eg) sin (5))

1 3t 3t
x2(t) — get/Q <502 cos <5) + (6c1 — 5cg) sin (§>>
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19.13 problem 13

Internal problem ID [804]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 13.

ODE order: 1.
ODE degree: 1.

Solve
zy(t) = z1(t) + z2(t) — 2
T5(t) = 71(t) — 2(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 72

Ldsolve([diff(x__l(t),t)=1*x__1(t)+1*x__2(t)—2,diff(x__2(t),t)=1*x__1(t)—1*x_f?(t)],singsol=a

z1(t) = e\/itCQ + e_ﬁtcl +1
zo(t) = \/Ee\/itCQ — \/§e_\/§tcl — eﬁtCQ — e_‘/itcl +1

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 160

| DSolve [{x1' [t]==1xx1[t]+1%x2[t]-2,x2" [t]==1xx1[t]-1%x2[t]1},{x1[t],x2[t]1},t,IncludeSingularSc

x1(t) — ie‘ﬁt (46‘/575 + <<2 + \/§> c+ \/§cz> V2 _ ((\/5 — 2) cl> — \/§CQ>
x2(t) — ie‘ﬁt (46*@ + (\/ﬁcl — (\/5 — 2) 02> V2 _ \/2c; + <2 + \@) cz>
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19.14 problem 14
Internal problem ID [805]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve

zi(t) = =221 (t) + z2(t) — 2
zo(t) = z1(t) — 222(t) + 1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve([diff(x__l(t),t)=-2*x__1(t)+1*x__2(t)-2,diff(x__2(t),t)=1*x__1(t)—2*xf}2(t)+1],singso

r1(t) =cpe i+ e —1

To(t) = et — e

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 72

‘ DSolve[{x1' [t]==-2*x1[t]+1*x2[t]-2,x2"' [t]==1*x1[t]-2*x2[t]+1},{x1[t],x2[t]1},t L IncludeSingula

1
x1(t) — 56_3t(—263t + (a1 + c)e* + ¢ — )

x2(t) — %e‘zﬁ (cr(e® —1) 4+ ca(e” +1))
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19.15 problem 15
Internal problem ID [806]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.1, The Phase Plane: Linear Systems. page 505

Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve

zy(t) = —z1(t) — z2(t) — 1
zo(t) = 2z1(t) — z2(t) + 5

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 61

Ldsolve([diff(x__l(t),t)=-1*x__1(t)—l*x__2(t)-1,diff(x__2(t),t)=2*x__1(t)—i*xf}2(t)+5],singso

Ti(t) = —2+e" (cos (ﬁt) ¢, + ¢y sin <\/§t>>
To(t) =1 —e V2 <02 Ccos (\/§t> — ¢y sin <\/§t>>

v/ Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 85

e

kDSolve [{x1'[t]==-1*x1[t]-1*x2[t]-1,x2' [t]==2*x1[t]-1*x2[t]+5},{x1[t],x2[t]} ,t\J, IncludeSingula

x1(t) = cie " cos (\/§t> — coe”" S\‘;‘ﬁ(\/it)

x2(t) = e? <e‘t + ¢y cos <\/§t> + v2¢; sin <\/§t>>

-2
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20 Chapter 9.2, Autonomous Systems and
Stability. page 517

20.1 problem 1

20.2 problem 2 part 1
20.3 problem 2 part 2
20.4 problem 3 part 1
20.5 problem 3 part 2
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20.1 problem 1
Internal problem ID [807]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.2, Autonomous Systems and Stability. page 517

Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = —x(t), diff(y(t),t) = -2xy(t), x(0) = 4, y(0) = 2], siﬁlgsol=all)

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

‘ DSolve [{x' [t]==-1*x[t]+0*y[t],y' [t]1==-2*y[t]},{x[0]==4,y[0]==2},{x[t],y[t]1},t L IncludeSingula

z(t) — e
y(t) — 2™
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20.2 problem 2 part 1
Internal problem ID [808]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.2, Autonomous Systems and Stability. page 517

Problem number: 2 part 1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = —x(t), diff(y(t),t) = 2*y(t), x(0) = 4, y(0) = 2], singsokan)

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

‘ DSolve [{x' [t]==-1*x[t]+O0*y[t],y' [t]==0*x[t]+2*y[t]1},{x[0]==4,y[0]==2},{x[t],y[t]},t,IncludeS

z(t) — 4e7?
y(t) — 2e*
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20.3 problem 2 part 2
Internal problem ID [809]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.2, Autonomous Systems and Stability. page 517

Problem number: 2 part 2.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = —x(t), diff(y(t),t) = 2*y(t), x(0) = 4, y(0) = 0], siggsol=a11)

z(t) = 4e?
y(t) =0

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 16

LDSolve [{x' [t]==-1*x[t]+0*y [t],y' [t]==0*x[t]+2*y[t]},{x[0]==4,y[0]==0}, {x[t] ,yJ[t] },t,IncludeS

z(t) = de”"
y(t) =0
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20.4 problem 3 part 1
Internal problem ID [810]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.2, Autonomous Systems and Stability. page 517

Problem number: 3 part 1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = -y(t), diff(y(t),t) = x(t), x(0) = 4, y(0) = 0], singsol=all)

z(t) = 4 cos (t)
y(t) = 4sin (t)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

LDSolve [{x' [t]==-0*x[t]-1*y[t],y' [t]==1*x[t]+0*y[t]},{x[01==4,y[0]1==0},{x[t] ,yJ[t] },t,IncludeS

x(t) — 4 cos(t)
y(t) — 4sin(t)
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20.5 problem 3 part 2
Internal problem ID [811]

Book: Elementary differential equations and boundary value problems, 10th ed., Boyce and
DiPrima

Section: Chapter 9.2, Autonomous Systems and Stability. page 517

Problem number: 3 part 2.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = -y(t), diff(y(t),t) = x(t), x(0) = 0, y(0) = 4], singsol=all)

z(t) = —4sin (¢)
y(t) = 4cos (t)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

LDSolve [{x' [t]==-0*x[t]-1*y[t],y' [t]==1*x[t]+0xy[t]},{x[0]==0,y[0]==4},{x[t] ,yJ[t] },t,IncludeS

z(t) — —4sin(t)
y(t) — 4cos(t)
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