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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*—t=0

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)

v Solution by Mathematica

Time used: 0.084 (sec). Leaf size: 27

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

y(t) = $(3t ) 4et(et o)



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 —e¥t?=0

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

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

t3
y(t) = (— + cl) e?t
3
v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 22

‘ DSolve [-2*y[t]l+y' [t]== Exp[2*t]*t~2,y[t],t,IncludeSingularSolutions -> Truel

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?=0

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

-

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

—/

t2
y(t) = <5 + et + Cl) e_t

v Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 23

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

t2
y(t) > 1+e™* (E + cl>



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]

%+y'—3cos(2t) =0

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

-

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

3 cos(2t) 3sin(2t)t
4 + 2

+ C1

y(t) = .

v Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 30

-

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

6t sin(2t) + 3 cos(2t) + 4c
y(t)—) ( ) m ( ) 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+y —3e'=0

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' + c;e*

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 17

LDSolve [-2*xy[t]+y' [t] == 3*Exp[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) =0

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

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

y(t) = sin (t) — ctc;s B t+c

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 19

-

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

~—

sin(t) — tcos(t) + ¢
12

y(t) —
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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]

2t +y —2te™ =0

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

-

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

N\

y(t) = (B +c)e™?

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

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

~—

y(t) » e * (£ +a)
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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+ (P +1)y — ——5 =0
vt (E+1)y (& + 1)
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16
Ldsolve(4*t*y(t)+(t‘2+1)*diff(y(t),t) = 1/(t"2+1)"2,y(t), singsol=all) J

__arctan (t) + ¢

y(2) (2 + 1)2

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

-

.
LDSolve [axtxy[t]+(t"2+1)*y' [t] == 1/(t"2+1)"2,y[t],t,IncludeSingularSolutions -> T}rue]

arctan(t) + ¢
(2 +1)°

y(t) —
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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=0

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 2¢y

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 20

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

y(t) = 3t +cie”/? — 6
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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]

ty —y—t’et=0

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

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

yt) = (—e"+a)t

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 16

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

y(t) — t(sinh(¢) — cosh(t) + ¢1)
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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+y —5sin(2t) =0

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) J

y(t) = —2cos (2t) +sin (2t) + e 'y

v/ Solution by Mathematica

Time used: 0.087 (sec). Leaf size: 24

‘ DSolve[y[t]l+y'[t] == 5*Sin[2*t],y[t],t,IncludeSingularSolutions -> True]

y(t) — sin(2t) — 2cos(2t) + cie”*
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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>=0

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

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

y(t) =3t> — 12t + 24 + e 2¢;

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 23

e

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

~—

y(t) = 3(t — )t + e ¥? + 24
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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+y —2e*t =0

With initial conditions

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

-

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

~—

y(t) = (2t — 2)e* + 3e'

v/ Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 19

‘ DSolve [{-y[t]l+y' [t] == 2*Exp[2*t]*t,y[0]==1},y[t],t,IncludeSingularSolutions -> Th:ue]

y(t) — € (2e'(t — 1) + 3)
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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‘]]

241y —te =0

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)

~—

(t2—1)e 2

v/ Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 19

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

y(t) — %e_%(t2 —1)
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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]

u+ty —t?+t—1=0

With initial conditions

1
1) ==
{y( ) 2}
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19
Ldsolve([2*y(t)+t*diff(y(t),t) = t72-t+1,y(1) = 1/2],y(t), singsol=all) J

(ﬂ—ﬁ t, 1, 1
W=y 7373 19p

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

-

N
LDSolve [{2*y[t]+t*y' [t] == t"2-t+1,y[1]==1/2},y[t],t,IncludeSingularSolutions -> 'Ijrue]

1/, 1
- — 1
y(t) 12(3t-+t2 t+—6>
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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]

2_y+ , _ cos(t)

—0
¢ 7Y £

With initial conditions

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) = 0],y(t), singsol=all)

| —

y(t) = Sir;z(t)

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 11

e

kDSolve [{2*y[t]l/t+y' [t] == Cos[t]l/t"2,y[Pi]l==0},y[t],t,IncludeSingularSolutions —>J True]
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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/_e2t:0

With initial conditions

v Solution by Maple
Time used: 0.328 (sec). Leaf size: 12

-

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

~—

y(t) = 2 +1t)e”

v/ Solution by Mathematica

Time used: 0.04 (sec). Leaf size: 14

‘ DSolve [{-2xy[t]+y' [t] == Exp[2x*t],y[0]==2},y[t],t,IncludeSingularSolutions -> Truk]

y(t) = e*(t +2)
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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) =0

With initial conditions

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

~—

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

sin (%) —cos(t)t-l—’%2 -1
12

y(t) =

v/ Solution by Mathematica

Time used: 0.034 (sec). Leaf size: 26

DSolve [{2*y[t]+t*y' [t] == Sin[t],y[Pi/2]==1},y[t],t,IncludeSingularSolutions -> T#ue]

N

4sin(t) — 4tcos(t) + % — 4
4¢2

y(t) =
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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> +yt* —e P =0

With initial conditions

v Solution by Maple
Time used: 0.016 (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)

~—

v Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 18

LDSolve [{4*t~2*y[t]+t~3*y' [t] == Exp[-t],y[-11==0},y[t],t,IncludeSingularSolut ionsJ -> Truel

e t(t+1)

y(t) - - 4
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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+1)y+ty —t=0

With initial conditions

[y(In (2)) = 1]

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

Ldsolve([(1+t)*y(t)+t*diff(y(t),t) = t,y(n(2)) = 11,y(t), singsol=all) J

_t—1+2e‘t

y(t) ;

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 19

‘ DSolve [{(1+t)*y[t]+t*y' [t]== t,y[Log[2]]==1},y[t],t,IncludeSingularSolutions -> TJrue]

t+2et—1
y(t)—>++
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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‘]]

—%+y'—2cos(t) =0

With initial conditions

[y(0) = q
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
Ldsolve([—1/2*y(t)+diff(y(t),t) = 2xcos(t),y(0) = al,y(t), singsol=all) J
4 cos (t in(t) . 4des
y(t) = — CO;'( ) 4 881151( ) yebart ;

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 31

e

kDSolve [{-1/2*y[t]l+y' [t] == 2*Cos[t],y[0]==a},y[t],t,IncludeSingularSolutions -> TJrue]

y(t) — %((5& + 4)e'/? + 8sin(t) — 4 cos(t))
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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 42y —es =0

With initial conditions

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

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

Wl

y(t) = (—3 + (a+3) e%) e

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

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

y(t) — €3 ((a + 3)e® - 3)
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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‘]]

—2y+3y —e 7 =0

With initial conditions

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

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

(37ra —2et(-3-3) 4 4a + 2) es
3m+4

y(t) =

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 43

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

e2t/3 ((4 +37)a — 2e~s4H3ME 4 2)
4437

y(t) =
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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* =0

With initial conditions

[y(1) = q
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
tdsolve([(1+t)*y(t)+t*diff(y(t),t) = 2*%t/exp(t) ,y(1) = al,y(t), singsol=all) J

(t?+ae—1)et
t

y(t) =

v/ Solution by Mathematica

Time used: 0.063 (sec). Leaf size: 22

LDSolve [{(1+t) *y[t]+t*y' [t] == 2*t/Exp[t],y[1]==a},y[t],t,IncludeSingularSolut ionsJ -> Truel

e tlea+t? —1)
t

y(t) —



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]

o+t — sin (t)

With initial conditions

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

e

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

~—  /

2
_ —cos(t)+ *-

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 22

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

3

True]
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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' =0

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=all) J

y(t) = csc(t) (¢! +asin (1) —e)

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 19

-

.
LDSolve [{Cos[t]l*y[t]+Sin[t]*y' [t] == Exp[t],y[1]==a},y[t],t, IncludeSingularSolutians -> True]

y(t) — csc(t) (asin(l) + € —e)
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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'—2cos(t)=0

With initial conditions

[y(0) = —1]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19
Ldsolve([1/2*y(t)+diff(y(t),t) = 2xcos(t),y(0) = -1],y(t), singsol=all) J

N+

4cos(t) 8sin(t) 9e”
t) = -

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 27

e

kDSolve [{1/2*%y[t]l+y' [t] == 2%Cos[t],y[0]==-1},y[t],t,IncludeSingularSolutions -> TJrue]

y(t) — %(—96_"/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
Yoy —1+2=0
g TV =113

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

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

y(t):—z+§+e 5¢1

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 24

LDSolve [2/3xy[t]+y' [t] == 1-1/2%t,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—2cos(2t)=0

With initial conditions

[y(0) = 0]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24
Ldsolve([1/4*y(t)+diff(y(t),t) = 3+2*cos(2*t),y(0) = 0],y(t), singsol=all) J

8cos (2t) 64sin(2t) 788e7i
+ + —

£) =12
y(®) 65 65 65

v/ Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 32

e

kDSolve [{1/4*y[t]l+y' [t] == 3+2*Cos[2*t],y[0]==0},y[t],t,IncludeSingularSolutions —J> True]

1
y(t) = g5 (—197e74 + 165in(2¢) + 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+y —1-3sin(t) =0

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)

y(t) = -1 — 3co2s(t) B 351121(75) el

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 25

-

LDSolve [-y[t]l+y'[t] == 1+3xSin[t],y[t],t,IncludeSingularSolutions -> Truel

~—

y(t) = _3s1;1(t) B 30023(15) bt —1
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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‘]]

3
~ Ty —2e =3t =0

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

‘dsolve(-3/2*y(t)+diff(y(t),t) = 2%exp(t)+3*t,y(t), singsol=all)

4 ¢
y(t) = —2t — 3~ 4e +e7c

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 27

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

4
y(t) = —2t — 4et + ¢,e%/? — 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 [_separablel

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

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

V6x3 + 9¢;

o) = -
V6x3 + 9¢;
o) = o

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 50

-

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

~—

y(z) — —\/g\/ z3 4 3c;
y(z) — \/g\/x?’ + 3c;
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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 [_separablel

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(:c3?:|— 1) + 9¢;

u(z) = \/6ln(:c3;— 1) + 9¢;

v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 56

DSolvely' [x] == x72/(x73+1)/y[x],y[x],x,IncludeSingularSolutions -> True]

N\

y(x) — —\/g\/log (3 +1)+ 3¢y

y(z) — \/g\/log (@ +1) + 3¢,
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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 [_separablel

sin(z)y* +y =0

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

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

v/ Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 19

‘ DSolve [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 [_separablel

, 3x?—-1
3+2y

Y

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

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

3_\/4x3+4c1—4a:+9

y(z) = 9 9
3 Var3+4c, —4x+9
y(z) = 5T 21

v/ Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 59

-

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

~—

y(x) — %(—3— \/4x3—493—|—9+4cl)

y(x) — %(—3-1— \/4x3—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 [_separablel

y' — cos (z)* cos (2y)> = 0

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

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

arctan (z + 2¢1 + w>
2

y(z) =

v/ Solution by Mathematica
Time used: 1.283 (sec). Leaf size: 63

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

1 . 1
y(r) = 5 arctan (:c + sin(z) cos(z) + Z)

1 _ .
y(z) — 5 arctan (x + sin(zx) cos(z) + Z)
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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 [_separablel

vz —/1—y2=0

v/ Solution by Maple

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

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

~—

y(z) =sin(In (z) + ¢1)
v/ Solution by Mathematica
Time used: 0.213 (sec). Leaf size: 29

-

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

-/
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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’) ‘]

et rT
Y ev+z
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

‘ DSolvely' [x] == (-Exp[-x]+x)/(Expl[y[x]]+x),y[x],x,IncludeSingularSolutions -> Truk]

Not solved
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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 [_separablel




v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 353

44

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

y(z)

=

<4x3 +12¢; + 4+/25 + 6¢173 + 9c% + 4) ’
5 _

2

/N

423 + 12¢; + 41/28 + 6123 + 9¢3 + 4>

W=

<4z3 + 12¢; + 4+/28 + 6¢,23 + 97 + 4)
1

W=

<4x3 + 12¢; + 4+/25 + 6123 + 9c2 + 4)
(4z3+1261 +44/ z6+6c1z3+9c§+4) 3
iV/3 : + 2
(4w3+1201 +44/ w6+601x3+90% +4>
- 2

ol

W=

<4x3 +12¢; + 4+/25 + 6123 + 9c2 + 4)
y(e) = — 1
1

Wl

<4x3 +12¢; + 4+/25 + 6¢;73 + 9% + 4)

1
3
<4w3+12cl +44 /28 +6c123+9c2 +4>
i3 +

2
2

ol

(4z3+12cl +44/ z6+6c1z3+9c§+4)
+

[

3



v/ Solution by Mathematica
Time used: 2.147 (sec). Leaf size: 307

45

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

-2+ €/§(x3 + V28 + 6c123 + 4 + 9¢1% + 3¢ ) /3

y(z) —
22/3</m3 + /26 + 6¢123 + 4 + 9¢12 + 3¢
i(v3+1) f'/x:” + /26 + 6c123 + 4 + 9¢12 + 3¢
y(z) — ;
2v/2
1+4+1/3
. V3
22/3{’/z3 + /28 4 6¢123 + 4 + 9¢12 + 3¢4
1—14v3
y(z) —

22/3 f/xf* + /26 + 6c123 + 44 9¢,2 + 3¢

(141iv3) f/x?’ + /28 + 6c12% + 4+ 9c1% + 3¢y
2V/2
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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 [_separablel

Y —(1—22)y* =0

With initial conditions

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 14

‘dsolve([diff(y(x),x) = (1-2*x)*y(x)~2,y(0) = -1/6],y(x), singsol=all)

Vo) = m o6

v/ Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 15

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

A
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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 [_separablel

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

v/ Solution by Maple
Time used: 0.359 (sec). Leaf size: 18
Ldsolve([diff(y(x),x) = (1-2%x)/y(x),y(1) = -2],y(x), singsol=all) J

y(z) = —vV—222 + 22 + 4

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 24

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

y(z) = —V2v/ =22+ 2 +2



2.11 problem 11

Internal problem ID [489]

48

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 [_separablel

z+e "Yy=0

With initial conditions

v/ Solution by Maple
Time used: 0.125 (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: 1.751 (sec). Leaf size: 19

e

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

y(z) = /—2e2(z —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 [_separablel

With initial conditions

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

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

2
re) = " 2In(z) —1

v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 15

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

2
rie) = 1 —2log(x)
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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 [_separablel

;2
SRS
With initial conditions
[y(0) = —2]
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 18
Ldsolve([diff(y(x),x) = 2xx/(y(x)+x~2%y(x)),y(0) = -2],y(x), singsol=all) J

y(z) = —/2In (22 +1) + 4
v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 24

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

y(z) — —ﬁ\/log (x24+1)+2
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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 [_separablel

, ozt

Y z2+1

With initial conditions
[y(0) = 1]

v Solution by Maple
Time used: 0.047 (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 Va2 +1-2

v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 20

-

.
DSolve[{y' [x] == xxy[x]1~2/(x"2+1)"(1/2),y[0]==1},y[x],x,IncludeSingularSolutions k> Truel

N
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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 [_separablel

;2
Y 1y 2y
With initial conditions
[y(2) = 0]

v/ Solution by Maple

Time used: 0.047 (sec). Leaf size: 17

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

(z) = 1 + 422 — 15
Y= 2

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 22

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

y(x) — %(\/m- 1)
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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 [_separablel

y’_wzo

With initial conditions

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 15

-

Ldsolve([diff(y(x),x) = 1/4*xx(x"2+1) /y(x)~3,y(0) = -1/2%2"(1/2)],y(x), singsol=a]}1)

v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 23

‘ DSolve[{y' [x] == 1/4*x*(x"2+1)/y[x]~3,y[0]==-(1/Sqrt[2])},y[x],x, IncludeSingulaerlut ions ->
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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 [_separablel

,  —e®+ 3x?
-5+ 2y

With initial conditions

v Solution by Maple
Time used: 0.266 (sec). Leaf size: 21

‘dsolve([diff(y(x),x) = (-exp(x)+3*x72) /(-5+2xy(x)),y(0) = 1],y(x), singsol=all) ‘

V13 + 423 —4e®
2

y(x)=g—

v/ Solution by Mathematica
Time used: 0.856 (sec). Leaf size: 29

kDSolve {y'[x] == (-Exp[x]+3*x72)/(-5+2xy[x]),y[0]==1},y[x],x, IncludeSingularSolutJions -> True

y(z) = %(5 — V4z3 — 4e + 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 [_separablel

, —e’4e’”
- " —0
Y 3+ 4y

With initial conditions

v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 29

Ldsolve([diff(y(x),x) = (exp(-x)-exp(x))/(3+4*y(x)),y(0) = 1],y(x), singsol=all) \J

3 e (—8e% +65e* —8)e®

y(z) = 1

v/ Solution by Mathematica
Time used: 1.317 (sec). Leaf size: 21

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

y(z) = }l<\/65 ~ 16 cosh(z) — 3)
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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 [_separablel

sin (2z) 4+ cos (3y)y' =0

With initial conditions

v/ Solution by Maple
Time used: 0.125 (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=all)

arcsin <% 4 Beos2z) Cosz(zw))
y(z) = 3

v/ Solution by Mathematica
Time used: 0.546 (sec). Leaf size: 16

‘ DSolve [{Sin[2*x]+Cos[3*y[x]]*y' [x] == 0,y[Pi/2]==0},y[x],x, IncludeSingularSolutiobs -> 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 [_separablel

—z2 + 1y%y’ — arcsin (z) = 0

With initial conditions

v Solution by Maple
Time used: 0.157 (sec). Leaf size: 16

Ldsolve([(-x"2+1)‘(1/2)*y(x)“2*diff(y(x),x) = arcsin(x),y(0) = 1],y(x), singsol=a1J1)

[

(8 + 12arcsin (z)?)
2

y(z) =

v/ Solution by Mathematica
Time used: 0.485 (sec). Leaf size: 19

e

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

y(z) - (,/3 aJlrcs2in(ﬂv)2 41
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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 [_separablel

yl_ﬂzo
—6y + 3y2

With initial conditions

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 109

‘dsolve([diff(y(x),x) = (3*x"2+1)/(-6*y(x)+3*y(x)~2),y(0) = 1],y(x), singsol=all) ‘

y(z) =
2 1
(1+i\/§) (4z3+4x+4\/x6+2x4+z2—4)3 —4i\/§—4(4z3+4z+4\/x6+2x4+z2—4)3 +4
1
4 (42 + 4z + 428 + 22% + 22 — 4)°
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v/ Solution by Mathematica
Time used: 3.868 (sec). Leaf size: 110

kDSolve [{y'[x] == (3*x72+1)/(-6*y[x]+3*y[x]~2),y[0]==1},y[x],x, IncludeSingularSolthions -> Tru

1
y(x) — 1 —i22/3\/§<’/a73+ \/(x3+w)2—4+z—22/3</x3+ V(@ +z)l -4+

4(—1)2/3v/2

+ +
</x3+\/(x3+x)2—4+x

4




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 [_separablel

With initial conditions

v Solution by Maple

Time used: 0.469 (sec). Leaf size: 73

‘dsolve([diff(y(x),x) = 3xx72/(-4+3xy(x)~2),y(1) = 0],y(x), singsol=all)

y(@) = -

2
3

(14 iv/3) (—108 + 1082 + 12/81a5 — 16227 — 687)° — 48iv/3 + 48

v Solution by Mathematica

1
12 (—108 + 10823 + 12v/81z% — 162z% — 687)°

Time used: 9.573 (sec). Leaf size: 137

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

y(z)

2/3 2
/2323 <9x3 + /8125 (23 — 2) — 687 — 9) — 23 (9x3 + /8125 (23 — 2) — 687 — 9)

/3

—8/3-

_)

2 22/335/6 {’/ 913 4 /8123 (23 — 2) — 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 [_separablel

y -2 —zy* =0

With initial conditions

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 16

~—

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

v Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 16

‘ DSolve[{y' [x] == 2xy[x] " 2+x*y[x]~2,y[0]==1},y[x],x,IncludeSingularSolutions -> Trﬁle]

2

y(z) = S z(z44) -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 [_separablel

, —e€+2
y 3+2y
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 19
Ldsolve( [diff (y(x),x) = (2-exp(x))/(3+2*y(x)),y(0) = 0],y(x), singsol=all) J

3 13 —4e*+38
__+\/ e® 4 8z

y(z) = —5 5

v/ Solution by Mathematica
Time used: 0.711 (sec). Leaf size: 25

‘ DSolve[{y'[x] == (2-Exp[x])/(3+2xy[x]),y[0]==03},y[x],x,IncludeSingularSolutions -F True]

y(z) — %(\/Sx —4e* 4+ 13— 3)
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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 [_separablel

J — 2 cos (2z) _
342y

With initial conditions

v/ Solution by Maple
Time used: 0.39 (sec). Leaf size: 18

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

3 /1+4sin(2z)
~+

2 2

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 23

LDSolve [{y' [x] == 2xCos[2*x]/(3+2*y[x]),y[0]==-1},y[x],x,IncludeSingularSolutions J—> Truel

y(e) 5 (Vasin(zz) +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 [_separablel

y —2(z+1)(1+y%) =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 12

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

y(z) = tan (2% + 21)

v Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 11

-

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

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 [_separablel

! t(4_y)y:

_ 0
4 3

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

-

Ldsolve(diff(y(t),t) = 1/3%t*(4-y(t))*y(t) ,y(t), singsol=all)

4
Y(t) = ———7—
1+4e 3¢

v/ Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 35

e

kDSolve [y' [t]== 1/3%t*(4-y[t])*y[t],y[t],t,IncludeSingularSolutions -> Truel

~—
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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 [_separablel

y_tyld-y) _

0
t+1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

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

4
N 1+ 46_4t01t4 + 16 e_4t61t3 +24 e_4t61t2 + 16 e_4t01t + 46_4t01

y(t)

v/ Solution by Mathematica
Time used: 2.999 (sec). Leaf size: 37

LDSolve [y'[t] == txy[t]1*(4-y[t])/(1+t),y[t],t,IncludeSingularSolutions -> True] J

(t) - .
Y T (t+ Dyl ttraa

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]

y_btay
d+ cy

Y

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 203

‘ dsolve(diff (y(x),x) = (btaxy(x))/(d+c*y(x)),y(x), singsol=all)

y(z)
2 2 cdlal? S L Y 242 a?4h %4.%
_ _ _Ce(l*C aa—0c aa—oc Cla €T a C _ _Ceﬂfc ada-
ca’+zxa LambertW —ad T + At ad + LambertW e

ac

v/ Solution by Mathematica
Time used: 15.036 (sec). Leaf size: 83

e

kDSolve [y'[x] == (b+axy[x])/(d+c*y[x]),y[x],x,IncludeSingularSolutions -> Truel J

< 1@ (@ter) ) be
c bc b d
—bc+ (ad — bc)W | — T

y(z) — "

y(z) — —S
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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, _Riccati]

g Tty

2 0
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11
Ldsolve(diff(y(x),x) = (x2+x*y(x)+y(x)"2)/x~2,y(x), singsol=all) J

y(z) =tan(In(z) +c1) x
v Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 13

-

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

y(xz) — 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]

LW
2zy
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26
Ldsolve (diff (y(x),x) = (x"2+3*y(x)~2)/(2*x*y(x)),y(x), singsol=all) J

y(x) =+vear—1zx
y(z) = —Vveazr—1z
v/ Solution by Mathematica
Time used: 0.253 (sec). Leaf size: 34

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

y(z) = —zv/—-1+ iz
y(z) = zv -1+ 1z
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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.

4

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

,_4y—3x:O

y 2z —y

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 28

( hY

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

N\ J

y(x) = RootOf (_Z2Oclx4 - 7'+ 4)4 T — 3z

v Solution by Mathematica
Time used: 3.175 (sec). Leaf size: 336

e B

LDSolve [y'[x] == (4*y[x]-3*x)/(2*x-y[x]),y[x],x,IncludeSingularSolutions -> True] J

y(z) = Root [#1° 4+ 1541% + 9041322 4 27041223 + #1(405z* — ee) + 24325 + e 2&, 1
y(z) = Root [#15 4+ 15414 + 9041322 + 27041223 + #1(405z* — e*) + 2432° + e*1 &, 2

(2) [ ( ) ]
(2) [ ( ) ]
y(z) — Root [#1° + 1541z + 904 1%z + 2704 1%2° + #1(405z* — e ) +2432° + e*“' &, 3]
(z) — Root [#1° + 15#1*x + 904 1°2% 4 2704 1%2° + #1(405z* — e ) +2432° + €' 2&, 4]
(z) [ ( ) ]

y(z) = Root [#1° 4+ 15414 + 9041322 4+ 27041223 + #1(405z* — e*) + 2432 + e*12&, 5
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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‘, ‘cla

,+4x—|—3y20

y 2r +y




v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 1282

72

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

1

3 3
4(4+4ﬁ) _ 165%¢;
(se10%+4)/acfT+3a0 ) .

ol

— T
— 64c
y(z) = —
2
1_iV3 6 % 16z3¢
(—5—12 ) 4(4C11}3+4\/M) - 1 .
— X
— 64c
y(z) = =
2
1
(—%+i‘2/§)6 4(4clw3+4\/‘W) . 16z%c) .
y(z) = e
T2
y(z)

ol

3

2z°cy

1
3 3 2 3
o( 401 25 3026 s8¢, _ <4clx +4 4clm9+clx6>
— c1z°+44/4cjz?+ciT + ; —4i/3 +

2

(4(:1 x3+4 4c?m9+cr‘1’z6> 3

1
(ser53-+4/2cF97355) ® ;

64cy

x2

J’_

3

2z°cq

1
3 3 2 5 8x3c ) <4°1w3+4\/W>3
—2( 4c1 +4\/W + 1 r+4iv3 3
(4clx3+4\/W>3

1

(4ere+a/acfeT 225 ) 3 ,

64c;

x2

=

2:v301

1 3. 4. /203294 c246
. 6 3 3 4cyz”+44/4cx?+cix
(—%—“2@) -2 (4c1x3+41/4c‘;’19+c§x6) + 827 T —4iV3 ( 21 ! )

(4clz3+4 4c§’m9+c%16) 3

+
(sers5+4 /acFa4 30

ol

64c1

x2

=

213c1

1

3

. 6 3 <4clz3+4 403m9+02m6)
<—%—1\2/§> —2(461.’1)3+4 46?19-‘,—0%3;6) + 8z°cy 1+4i\/§ 21 1

<4clz3+4 40%29-#0%:06) 3

+

1

(40123+4 40%19-#0%:06) 3

64c1

xr2

1
3

21301

3 3 32914 02,6
. 6 3 3 (40155 +44/4cx”+cix )
(_%+z\2/§) -2 (4c1w3+4 4c?w9+c§w6) + 8z7cy 1 —4i\/§ 21 !

(sexs+4 /a4 55

1
(sexs+4,/acfa+ 325

64c;

9
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v/ Solution by Mathematica
Time used: 22.33 (sec). Leaf size: 484

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

€/2r3 + A /46301 3 + ebe1 + e3c1 {‘/51172
\/2563 + A /46301 1173 + 6601 + 6301

i(V3+1) </2z3 + Vdeda g3 + eber + edar (14 iv/3) z?
— 3 -
2\/§ 922/3 </2.'L'3 + A /4e3c1 3 + eber + e3c1
. 3
R (1 + z\/g) \/2x3 4 /4e3c1 43 4 ebe1 4 g3ar

y(z) 275
z(\/g + Z) x?

22/3 f/ 223 + Vde3rg3 + eber + eda
(173)2/3
-

. 312/3
y(z) — %(z(x/g—i-z) vV + (=1 _Z\f> () —Gx)

—3x

y(z) —3x

+ — 3

y(z) = Va3 + 3z

—

. N [.3:2/3
y<x>+((_1_m)w+m+j<x) _6x>

[\
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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.

4

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

;T +3y
r—vy -

0

Y

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

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

N\ J

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

y(z) = —

v/ Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 33

-

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

~—/

2 y(z) _
W—H + log <T + 1) = —log(z) + c1, y(x)

T

Solve




75

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, _Riccati]

? +3yr +y* — 92 =0

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)

~—

_z(ln(z)+ea+1)
In(z) + ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 25

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

x? — 3y?
r_ - 79 =
y 2yx 0
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45
Ldsolve (diff (y(x),x) = (x72-3*y(x)~2)/(2*x*y(x)),y(x), singsol=all) J

_ﬁ\/x(x5+501)

y(z) = £
_ V5 (z° + 5cy)
y(.’ﬂ) - 51172

v Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 50

LDSolve [y' [x] == (x72-3%y[x]~2)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> TrueJ]

\/%4-01

y(‘r) - = 13/2

\/x5—5+01

y(@) = 55
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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]

3y? — x?

r_ < = =

y 2yx 0

v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 26

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

y(z) =Ver+1z
y(r) = —veor+1z
v/ Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 34

LDSolve [y' [x] == (3*y[x]~2-x72)/(2*x*y[x]),y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = —zv/1+ iz
y(z) = zv1+caz



3 Section 2.4. Page 76

3.1 problem 1 . . . . . . .. e e
3.2 problem 2 . . . ... e
3.3 problem 3 . . . ..
34 problem 4 . . ...
3.5 problem 5 . . ... e
3.6 problem 6 . . . . . ... e
3.7 problem 11 . . . . . . . e
3.8 problem 12 . . . . . .
3.9 problem 13 . . . . ..
3.10 problem 14 . . . . . . L e e e
3.11 problem 15 . . . . . . . e
3.12 problem 16 . . . . . ..
3.13 problem 17 . . . . . . e
3.14 problem 18 . . . . . . L e
3.15 problem 19 . . . . .. L. e e
3.16 problem 20 . . . . ... e e e
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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=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

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

y(t) — g~ In(-t+3) (/ —2t(—t + 3)—1+ln(3) e_ln(3)2e_dﬂog(g)dt+ Cl> eln(3)2edﬂog(g)

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 69

DSolve[Log[t]*y[t]+(-3+t)*y' [t] == 2%t,y[t],t,IncludeSingularSolutions -> True]

N J

t 2610g(3) 10g(K[1]—3)—P01yLog(2,1—$) K[l]

y(t) — gPolyLog(2,1—3) —log(3) log(t—3) /

. K[l]—3 dK[1]+Cl
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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 [_separablel

y+ (t—4)ty =0

With initial conditions

[y(2) = 1]
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19
Ldsolve([y(t)+(—4+t)*t*diff(y(t),t) = 0,y(2) = 11,y(t), singsol=all) J
1, i 1
= + = ﬁt4
y(t) — (2 2) T
(—4+1t)s
v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 20
LDSolve [{y[t]+(-4+t)*t*xy' [t] == 0,y[2]==1},y[t],t,IncludeSingularSolutions -> TrueJ]
vt
y(t) —

V4 —t
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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(t) =0

With initial conditions

[y(m) = 0]
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 17
Ldsolve([tan(t)*y(t)+diff(y(t),t) = sin(t),y(Pi) = 0],y(t), singsol=all) J

y(t) = (—In (cos (¢t)) + im) cos (t)
v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 20

LDSolve [{Tan[t]*y[t]l+y' [t] == Sin[t],y[Pi]l==0},y[t],t,IncludeSingularSolutions -> Frue]

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 + (2 +4)y —3t* =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

Ldsolve([2*t*y(t)+(-t“2+4)*diff(y(t),t) = 3*t°2,y(-3) = 1],y(t), singsol=all)

~—

3t 3ln(2+¢t)t* 3In(2+t) 3ln(t—2)¢?
e
,3m(=2) U# 22 3h(5)# 3n()
2 10 ) 8 2

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 55

DSolve [{2*txy [t]+(-t~2+4)*y' [t] == 3*t~2,y[-3]==1},y[t],t, IncludeSingularSolutionF -> Truel

N\

y(t) — % (44¢% — 156w (t* — 4) — 15(¢* — 4) log(2 — t) + 15(t* — 4) log(5(t + 2)) + 60t — 176)
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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 + (2 +4)y —3t* =0

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 46

Ldsolve([2*t*y(t)+(-t“2+4)*diff(y(t),t) = 3*t°2,y(1) = -3],y(t), singsol=all)

~—

2 _ . 9 9
y(t):—6+3(t 4)81n(2+t)+3z7;t _31né3)t

_3ln(t-2)¢* 3ir 3> 3t 3In(3)  3ln(t-2)

8 2+2+2+2+ 2

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 41

DSolve [{2*t*y[t]+(-t~2+4)*y' [t] == 3*t~2,y[1]==-3},y([t],t, IncludeSingularSolutionF -> Truel

N\

y(t) — g(zl(t2 +t—4) — (t* — 4) log(6 — 3¢t) + (¢ — 4) log(t + 2))
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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+In(t)y —cot(t) =0

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

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

cot (t) e~ Flr(=In(®)) Eiy (—
t) = dt i1(—In(t))
y( ) (/ In (t) +ce

v/ Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 36

LDSolve [y[tl+Logl[t]l*y' [t] == Cot[t],y[t],t,IncludeSingularSolutions -> True]

t eLogIn‘cegra,l(K[l]) COt(K[].])
y ) — e LogIntegral(t) (/ dK|1] +¢ >
0 1 log(K11]) e



3.7 problem 11

Internal problem ID [522]
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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 [_separablel

/

241
3y — y?
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 660

Ldsolve (diff (y(t),t) = (£72+1)/(3*y(t)-y(t)~2),y(t), singsol=all) J
y(t)
1
(27 — 4t3 — 12¢; — 12t + 2\/415 + 24,83 + 24¢% — 5415 + 362 + 721t + 362 — 162¢; — 162t> ’
- 2
9
+ 1
2 (27— 4t — 126, — 12t + 2\/48° + 240, 8% + 2417 — 540° + 366 + T2e; + 367 — 162¢; — 1621’
L3
2
y(t) =
1
(27 = 428 — 126 — 12t + 2/415 + 24e, 85 + 244" — B4 + 367} + T2axt + 367 — 162¢; — 162t
a 4
9

- 1

4 (27 — At3 — 12¢; — 12t + 2\/415 + 24,83 + 24t% — 5AL5 + 362 + 721t + 362 — 162¢; — 162t) ’

L3
2
%
(27—4t3—12c1—12t+2\/4t6+24c1t3+24t4—54t3+36c%+72c1t+36t2—162c1—162t)
13 —
2
2 (27—4t3 —12¢1—12t+2/4t54-24c1 3+
B 2
y(t) =
1
(27 — 4t3 — 12¢; — 12t + 2\/415 + 24,83 + 24¢% — 5AL5 + 362 + 721t + 362 — 162¢; — 162t) ’
B 4
9

- 1
3

4 (27 — 4t3 — 12¢; — 12t + 2\/415 + 24,83 + 24¢% — 5AL® + 362 + 721t + 362 — 162¢, — 162t)

.3
2

[

27—4t3—12¢; —12¢+2 \/ 4t8+24c1 342414 —54t3+36¢2+72c1 t+36t2—162cl—162t)

z\/ﬁ( - -

2 (27—4t3 —12¢1—12t+2, /4t6+24c;1 3+
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v/ Solution by Mathematica
Time used: 3.08 (sec). Leaf size: 342

kDSolve [y'[t] == (£72+1)/(3*y[t]-y[t]~2),y[t],t,IncludeSingularSolutions -> True] J

1[5
y(t) = 5 (\/—4t3 + /=729 + (4 (2 + 3) — 3(9 + 4c1)) 2 — 12t + 27 + 12¢

9
+ +3
{’/—41:3 + /=729 + (4t (12 + 3) — 3(9 + 4c;)) 2 — 12t + 27 + 12¢;

1
y(®) > 3 (z(\/ﬁ + z) U4t + /=729 1 (4 (12 +3) — 3(9 + o)) ? — 126+ 27 + 12¢,

-9 —9%v3
+ i3 +6
Y4t + /720 + (4 (2 + 3) — 3(9 + dex))? — 126+ 27 + 126,

y(t) — i (— (<1+i\/§> \/ —4t3 + /=729 + (4t (2 +3) — 3(9 + 4c;)) 2 — 12t + 27 + 1201)

9% (V3 +1i
n i(V3+i) +6
U/ —ats + /729 + (4 (12 + 3) — 3(9 + de)) ? — 126+ 27 + 126,




3.8 problem 12

Internal problem ID [523]
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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 [_separablel

1+y

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 9

-

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

N\

y(t) = LambertW (c; sin (¢))

v Solution by Mathematica
Time used: 1.599 (sec). Leaf size: 18

LDSOlve [y'[t] == Cot[tl*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 [_separablel

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

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

N\

y(t) = V-4 +
WO =i
v Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 46

-

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

y(t) = —V2/ =282 + ¢
y(t) = V2212 + ¢,

~—
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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 [_separablel

y —2ty? =0

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

-

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

v Solution by Mathematica
Time used: 0.122 (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]

v’ +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(®) V2t + ¢
1
)=
y(t) T
v Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 40
LDSolve [y[t]1~3+y'[t] == 0,y[t],t,IncludeSingularSolutions -> True]
O ———
y 2t — 201
Y AV 2t — 201

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 [_separablel

/ t2 _0
y tB3+1)y

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

Ldsolve(diff (y(t),t) = t72/(t"3+1)/y(t),y(t), singsol=all)

u(t) = _\/6111@3;r 1) 4+ 9¢y

_ /6In( +1) +9¢
B 3

y(t)

v/ Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 56

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

N\

y(t) — —\/g\/log (t3 4+ 1) + 3¢,

y(t) — \/g\/log (t2+1) + 3¢,



3.13 problem 17

Internal problem ID [528]

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

Section: Section 2.4. Page 76

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y —t3—y)y=0

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

93

and

e

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

~—

3
yt) = ———
14+3e 2 C1

v Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 35

LDSolve [y'[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 [_Bernoullil

Yy —y(B—yt)=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

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

9
 —1+49c¢e3t + 3t

y(t)

v Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 29

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

1
13 -3t _ 1
3+Cle 9

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 [_Bernoullil

Y+yB—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¢pe3t + 3¢

y(t)

v Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 28

‘ DSolvel[y'[t] == -y[t]*(3-t*y[t]),y[t],t,IncludeSingularSolutions -> True]

9
¢
¥ = 5 e 1 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 [_Riccati]

Yy —t+1+4°=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

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

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

v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 47

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

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

AiryAiPrime(t — 1)

Y() = —AyAi - D)

y(t) —
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4.1 problem 1

Internal problem ID [532]
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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)

~—

v/ Solution by Mathematica

Time used: 0.76 (sec). Leaf size: 38

e

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

A

a
y(CL‘) - _b — e—alz+er)

y(z) =0

y(z) = —%
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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: 0.203 (sec). Leaf size: 73

Ldsolve(diff(y(t),t) = y(t)*(-2+y(£))*(-1+y(t)),y(t), singsol=all) J
e*c
y(t) =~ - :
(— 7k — 1) (e - )

v/ Solution by Mathematica

Time used: 10.147 (sec). Leaf size: 58

DSolvel[y' [t] == y[tl*(-2+y[t])*(-1+y[t]),y[t],t,IncludeSingularSolutions -> True]

N\

1
O S [ —
y(t) ey
1
O S [ R —
y(t) =1+ e
y(t) =0
y(t) = 1

y(t) — 2



4.3 problem 4

Internal problem ID [534]
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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]

yY+1—e"=0

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

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

-/

v Solution by Mathematica
Time used: 0.709 (sec). Leaf size: 21

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

1+ etta

y(t) — log <;)

y(t) =0



101

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]

y+1—e?=0

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 18

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

yt)=—t+n (e —1) — ¢

v Solution by Mathematica
Time used: 0.825 (sec). Leaf size: 21

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

y(t) = log (1 4+ e77+)
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)

oo U7/
v+ 1+y?

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

e hY

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

N\ J

v @241
t — d =0
+ / 2arctan (__a) —eta

v/ Solution by Mathematica
Time used: 0.89 (sec). Leaf size: 38

‘ DSolvel[y'[t] == -2xArcTan[y[t]]/(1+y[t]~2),y[t],t,IncludeSingularSolutions -> Truk]

#OK[1P+1

arctan(K[1]) K[| [-2t +ci]

y(t) — InverseFunction { /
1

y(t) =0
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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: 21

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

Clk+tk+1

y(t) = k(t+c)

v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 22

LDSolve [y' [t]1== -kx(-1+y[t])~2,y[t],t,IncludeSingularSolutions -> Truel J




4.7 problem 9

Internal problem ID [538]

104

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: 0.063 (sec). Leaf size: 47

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

~—

y(t) — eRootOf (— In (e—Z—2) e—242c1e—%+ Ze—Z42te—Z+In (e—Z—2) —2c1 —_Z—2t—2) -1

v Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 51

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

-/

1 1 1
y(t) — InverseFunction # +3 log(1 — #1) — 3 log(#1 + 1)&| [t + c1]

y(t) » -1
y(t) =0
y(t) = 1
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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: 0.015 (sec). Leaf size: 29

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

~—

1
A
1
y(t) = -



106

v/ Solution by Mathematica
Time used: 0.692 (sec). Leaf size: 100

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

Y +by/y—ay=0

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

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

b at
. ezci+y(t)=0

v/ Solution by Mathematica
Time used: 0.747 (sec). Leaf size: 55

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

at ac
e~ (e? — beT1> 2

a?

y(t) =
y(t) =0

b2
y(t) — po)



4.10 problem 12

Internal problem ID [541]

108

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: 0.047 (sec). Leaf size: 49

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

~—

y(t) = oRootOf (In(e—7—4)e—?+16c1e—7—_Ze—7+16te—7—2In(e—7—4)—32c1+2_2Z-32t+4) _ 9

v Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 57

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

-/

. 1 1 1
y(t) — InverseFunction 1 + 16 log(2 — #1) — T log(#1 + 2)&} [—t + ci]
y(t) = =2
y(t) =0

y(t) — 2
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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: 0.031 (sec). Leaf size: 66

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

y(t) — eRootOf(—Q In (e—Z+l)ez—z+cleQ—Z+2_Ze2—Z+t e2-Z2_21n (e—Z+1)e—Z+cle—Z+2_Ze—Z+t e—242 e—Z+1) + 1

v/ Solution by Mathematica
Time used: 0.358 (sec). Leaf size: 50

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

LI 2log(1 — #1) + 2108(#1)&] [+ ci

y(t) — InverseFunction | —

#1-1 #1
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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 [_separablel

3+2x+(—2+2y)y =0

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

e

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

~—

yz)=1—/—22—c¢; -3z +1

yz)=14++/—-22—c¢; —3z+1
v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 47

-

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

|

yz) > 1—/—z(x+3) +1+2¢

y(r) = 1+ +/—z(z+3) +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.

4

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

2¢+4y+ 2z —2y)y' =0

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 56

e

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

~—

In (——z2+3xy$)_y(m)2) V/13 arctanh (—(_Qy(“’i;fz)m

— 5 — 13 —ln(x)—cl=0

v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 63

N
LDSolve [2xx+4xy [x]+(2*xx-2*y [x] ) *y' [x]== 0,y[x],x,IncludeSingularSolutions -> True]J

Solve [2—16 <(13 + x/ﬁ) log (—2‘1’7(:”) +VI3+ 3)

— (V13 -13) 1og (2‘”—@) +v13 - 3)) = ~log(e) + e, y(x)]

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, _rationall

243z —2yz+ 3—2"+6y°)y =0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 582

Ldsolve (2+3%x72-2*x*y (x) +(3-x"2+6*y (x) "2) *diff (y(x) ,x) = 0,y(x), singsol=all) J

y(z)
1
(—54x3 — 54c¢; — 108z + 6+/7528 + 162c,23 + 378x% + 81c? + 324cyx + 16222 + 162) ’
- 6
m2
o541
_ 1
(—54%3 — 54c; — 108z + 6\/75m5 + 162c; 2 + 378z* + 81c? + 324cyz + 16222 + 162) ’
y(z) =
1
(—542 — 54c; — 108z + 61/750° + 162¢,° + 378" + 81 + 324, + 1622 + 162)
B 12
z2 3
—_ + 2
+ 2 2 %
(—54.103 — 5dc; — 108z + 6+/7526 + 162c, 23 + 378x% + 81c? + 324cyx + 16222 + 162)
1
—5423—54c1 —1082+6+/ 7526 +162¢1 23+378x4+81c2+324¢1 z+16222+162 3
iv/3 ( v . : ) + —
(—549:3—5401 —108z+6,/75x6+162c1 23437
B 2
y(z) =
1
(—542 — 54e; — 108z + 61/752° + 1626,2° + 37827 + 81 + 324c;w + 1622 + 162)
B 12
1}2
+ ~5+s

W=

(—54.103 — 54c, — 108 + 61/752° + 162¢,2° + 378z + 812 + 3241z + 16272 + 162)
1
(—54Z3—5461—108E+6\/75(1}6-‘{-16261CIJ3+378z4+816%+32461$+162Z2+162> 8
_|_

iv/3 .

* 2

—z243

(—549:3 —54¢1—108z+46/ 7526 +162¢1 23 +37.
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v/ Solution by Mathematica
Time used: 9.366 (sec). Leaf size: 421

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

z? -3

y(@) = -

\3/E</Q:c3 + \/5\/—2 (22 — 3)> 4 27 (23 + 2z + ¢1) 2 + 18z + 9¢;

</9x3+\/§\/—2(x2 —3)° +27 (234 2z +¢1) 2+ 182+ 9¢

B 62/3
y(x)
V6(1+iv3) (z° — 3) + (1 —iv/3) (9x3 + \/3\/—2 (22 —3)° + 27 (23 + 2¢ 4 1) 2 + 18z + 901) 2/3
_)
2 62/3§/9x3 + \/5\/—2 (22 — 3)> + 27 (23 + 2z + ¢1) 2 + 18z + 9¢;

y(z)

V6(1 —iv3) (22 — 3) + (1 +iV/3) (9x3 + \/ﬁ\/—2 (22 —3)° + 27 (23 + 2z +¢;) 2 + 18z + 901) 2/3
_>

2 62/3§’/9x3 + \/5\/—2 (22— 3)° + 27 (2% + 22+ ¢1) 2 + 18z + 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 [_separablel

2y + 2zy* + (2z + 22°y) ¥ =0

v/ Solution by Maple
Time used: 0.015 (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=all)

~—

y(z) = —%
y(z) = _1;61
y(z) = Cl; !

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

LDSolve [2xy [x] +2xx*y [x] "2+ (2#x+2*x " 2%y [x] ) *y' [x] == 0,y[x],x, IncludeSingularSolutiJons -> Truel
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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.

4

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

J — —az —yb _
bz + cy
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 83
Ldsolve (diff(y(x) ,x) = (-a*x-bxy(x))/(b*x+c*y(x)),y(x), singsol=all) J

bzc, — \/—acciz? +b2x2 + ¢

CcCq

y(z) =

bzc; + \/—accix? + b2cia? + ¢
cCy

y(z) =

v/ Solution by Mathematica
Time used: 17.767 (sec). Leaf size: 135

LDSolve [y' [x]== (-a*x-bx*y[x])/(b*x+c*y[x]),y[x],x,IncludeSingularSolutions -> TrueJ]

y(@) = b+ /a2 (B — ac) + ce?
c

_b 2 (b2 21
. T+ /22 ( ac) + ce

y(@) .
u(z) = — \/ z2 (b2 —c ac) + bz
y() = 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.

4

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

ez tyb _

B br — cy 0

v Solution by Maple
Time used: 0.609 (sec). Leaf size: 52

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

2
Vac (2¢14+__Z+21
GC( = 25 nm)) a—a—&z>

RootOf (tanh(
y(z) =RootOf | c_ZZ —a—e T

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 58

LDSolve [y'[x] == (-axx+bxy[x])/(b*x-c*y[x]),y[x],x,IncludeSingularSolutions -> Truel

cy(x)?

vaz
-~ a) = toga) + cry(o

Solve | — — —log

Vay/e 2

barctanh ( ‘/Ey(z)) 1 | (
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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: 0.047 (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) = P ,y(x), sing

e”sin (y(x)) + 2cos (z) y(z) + ¢ =0

v Solution by Mathematica
Time used: 0.299 (sec). Leaf size: 20

e B

LDSolve [Exp [x] *Sin[y [x]]-2*Sin[x] *y [x]+(2*Cos [x] +Exp [x] *Cos [y [x]]1) *y' [x] == 0,y [X]J, x,IncludeSi

Solve[e” sin(y(x)) + 2y(x) cos(z) = c1,y(z)]
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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 —e”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), sing\%ol=all)

N\

No solution found

X Solution by Mathematica

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

LDSolve [Exp [x] *Sin [y [x]]+3*y [x]-(3*x-Exp[x] *Sin[y[x]]1)*y' [x] == 0,y[x],x, IncludeSQ gularSoluti

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]

2z — 2e¥"sin (2z) + €¥* cos (2z) y + (—3 + e¥*z cos (2z))y' =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 40

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))*x*co§y2*x))*diff(

z3 ciz
—z3 — ¢c;z + 3 LambertW (—M)

y(z) = — 3

v/ Solution by Mathematica
Time used: 4.092 (sec). Leaf size: 48

LDSolve[2*x-2*Exp[x*y[x]]*Sin[2*x]+Exp[x*y[x]]*Cos[2*x]*y[x]+(-3+Exp[x*y[x]]*x*Co§ﬁ2*x])*y'[x]

—3W (—%ze%””(xz_cl) cos(2x)> + 23—z
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]

g+6x+(ln(w)—2)y’=0

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

-

Ldsolve((y(x)/x+6*x)+(1n(x)-2)*diff(y(x),x) = 0,y(x), singsol=all)

~—

(z) = 322+ ¢
A ™ (x) — 2
v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 20
‘ DSolve [ (y[x]/x+6*x)+(Log[x]-2)*y' [x] == 0,y[x],x,IncludeSingularSolutions -> Truetl
-3z 4 ¢
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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‘]]

zln(z)+yz+ (In(z)y+yz)y' =0

X Solution by Maple

( hY

dsolve ((x*1n(x)+x*y(x))+(y (x)*1n(x)+x*y(x))*diff(y(x),x) = 0,y(x), singsol=all)

N\ J

No solution found

X Solution by Mathematica

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

N
LDSolve [(x*Log [x] +x*y [x])+(y [x] *Log [x] +x*y [x]) *y' [x] == 0,y[x],x, IncludeSingularSoJlutions -> T

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 [_separablel

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), singsoﬁ=a11)

y(@) = V-2 +a
o) =~/ Fra
v/ Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 39

LDSolve [x/(x~2+y[x]1"2)~(3/2)+y [x] *y' [x]/(x"2+y[x]1"2)~(3/2) == 0,y[x],x, IncludeSing\jularSolution

y(x) = —v/ =22+ 2¢;
y(x) = =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 typ

2r —y+ (—z+2y)y =0

With initial conditions

[y(1) = 3]
v/ Solution by Maple
Time used: 0.141 (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
r =322+ 28
yz) =5+ —5——

v/ Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 22

‘ DSolve [{2*x-y [x]+(-x+2*y[x])*y' [x] == 0,y[1]==3},y[x],x,IncludeSingularSolutions P Truel

y(x) — %(m—l— x)
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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)]‘],

14922 +y+(xr—4y)y =0

With initial conditions

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 25

e

Ldsolve([—1+9*x"2+y(x)+(x-4*y(x))*diff(y(x),x) = 0,y(1) = 0],y(x), singsol=all) \J

x  /24x3+ 22 — 8z — 16
y($)=z— 4

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 32

LDSolve [{-1+49*x"2+y [x] +(x-4*y [x] ) *y' [x] == 0,y[1]==0},y[x],x, IncludeSingularSolutiJons -> True]

y(z) —>%<m+i\/16—x(24x2+x—8))
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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 [_separablel

P +z(1+y*)y =0

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

Ldsolve(x’“2*y(x)’“3+x*(1+y(x)“2)*diff(y(x),x) = 0,y(x), singsol=all)

~—

LambertW ew2+2‘:1
y(z) =e e
v/ Solution by Mathematica
Time used: 3.823 (sec). Leaf size: 46
LDSolve [x~2*y [x] "3+x*(1+y [x] "2)*y' [x] == 0,y[x],x,IncludeSingularSolutions -> Truep
1
T) — —
y(z) =
1
) —
y( ) W(ea:2—2cl)
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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—e'y)y =0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 27

e

kdsolve(y(x)+(2*x-exp(y(x))*y(x))*diff(y(x),x) = 0,y(x), singsol=all)

A J

. (y(z)® — 2y(z) +2) @ + ¢ _

y (z)?

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

-

B
LDSolve [y [x]+(2*x-Exp[y [x]]1*y[x])*y' [x] == 0,y[x],x,IncludeSingularSolutions -> T:jue]

eO(y(x) —2y(x) +2) | @
V@) Ty Y@

Solve |z =
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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 [_separablel

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

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

e

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

~—

() = arcsin e
y\&) = 172
v/ Solution by Mathematica

Time used: 50.001 (sec). Leaf size: 23

‘ DSolve [ (2+x)*Sin[y[x]]+x*Cos[y[x]]*y' [x] == 0,y[x],x,IncludeSingularSolutions -> rl'rue]

y(z) — csc™! (zPe")

y(x) =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 + 32y +y° + (2 +¢%) ¥ =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 420

Ldsolve(2*x*y(x)+3*xA2*y(x)+y(x)"3+(x‘2+y(x)‘2)*diff(y(x),x) = 0,y(x), singsol=allJ)

1
e 3 ( (4 + 4/4x8eb7c? + 1> e6x0%> ’ 922263 ¢,
y(z) = -

2 1
“ <<4 +44/4x%e52c2 + 1) e6$0%> ’
e 37 ( (4 + 4+/4x0ebc? + 1> eﬁ‘”c%> 22e3c;

y(z) = — +

o ((4+4y/EE 1) ect)

1

3
e 3 (<4+4« /4x6e6wc§+1) eﬁ‘wc%) 53
T
+ 2x“e°Teq
261 %
( <4+4, /4m666“”c%+1) eszc%)

W=

i3

2

e 3® ((4 + 4/4x5eb2c2 + 1) eﬁxc%> 22e3c,

y(e) = — +

1
dar ((4 + 4,/4xbe82c2 + 1) eﬁﬂ”cf) ’
e 3% ((4+41 /4936e6zc%+1) eewc%> 5

2cy

=

+ 2z2e3%¢;

( (4-|—4, /4:1:6e6zc%+1) eszc%>

iv/3

ol

+
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v/ Solution by Mathematica
Time used: 60.294 (sec). Leaf size: 352

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

o3 <_286xx2 n \3/5(\/4618931.6 T ebQatar) 4 eﬁz+3cl) 2/3)

y(z) —

92/3 \3/ \/ 418716 | e6(2z+c1) 4 gbz+3c1

4 3/_2e3xx2 + 2(_2)2/36—31‘ (\/4618z$6 + eﬁ(?z-l—cl) + eﬁx+3cl> 2/3

y(z) =

46/\/46183”376 + e6(2z+c1) 4 gbz+3ct
e—3z ((]_ — Z\/g) erx2 _ 3/_2 (\/46189”.’136 + 66(2x+01) + 66w+3c1> 2/3)

92/3 {’/ \/4el8e g6 1 e6(2a+er) 4 gba+3er

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‘]]

y/+1_62z_y20

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

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

y(z) = e** + 1+ e
v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 17

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

y(xz) > 1+ e%(e” + 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]‘]]

1+ (—sin(y)—l—§> y =0

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 23

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

L ~Y(@)cos (y(@)) +sin (y(@) +e _

y(z)

v Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 29

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

oo = 00D = v, 0

y(x) y(a
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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®+2yzr)y =0

v Solution by Maple
Time used: 0.063 (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(x) _ eRootOf(cle_ze_Z+_Ze_2e_Z—a:>

v/ Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 25

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

Solve [x = e W) log(y(x)) + cre” @), ?/(x)}
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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]‘]]

e” + (e"cot (y) +2csc(y)y)y =0

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

e

tdsolve(exp(x)+(exp(x)*cot(y(x))+2*csc(y(x))*y(x))*diff(y(x),x) = 0,y(x), singsol%%ll)

¢ sin (y(z)) + y(2)* + ¢ = 0
v/ Solution by Mathematica
Time used: 0.304 (sec). Leaf size: 18

-

LDSolve [Exp [x]+(Exp [x] *Cot [y [x]]+2*Csc [y [x] I *y [x])*y' [x] == 0,y[x],x, IncludeSingul}lrSolutions

Solve[y(z)? + €”sin(y(z)) = a1, 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 [_rational]

4 3 (3
i%+—+<§+4@ykﬂ
vy \y

v Solution by Maple
Time used: 0.016 (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), singsol=a1;p

zt +y(@)* 4 3zy(z) + ¢, =0
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v/ Solution by Mathematica
Time used: 60.149 (sec). Leaf size: 1181

kDSolve [4xx~3/y [x]~2+3/y [x] +(3*x/y [x] "2+4*y [x]) *y' [x]== 0,y[x],x, IncludeSingularSoJlutions -> T

y(z) —
_1 6x ~
1Y2@i—c)) N ‘“’\/ 24372 + /5904974 — 6912 (z* — ¢;) 3 \/ 243z
3
\ \/ 24372 + /59049z% — 6912 (% — ¢;) 3 3v/2
1 452 (z* — ¢1) .\ {’/ 24322 + 1/59049z% — 6912 (z4 — ¢;) 3
3
2\ {’/ 24372 + /5904974 — 6912 (z* — ¢;) 3 3v2
y(z)
N 1 611,' B
2 : ;
120 —c)) N 3‘\/243:32 + \/590492% — 6012 (24 — ;)3 |/ 2432
3
\ ‘”’\/243.752 + 1/59049z% — 6912 (z* — ¢;) 3 33/2
1 452 (z* — ¢1) .\ {/ 24322 + 1/59049z% — 6912 (z4 — ¢;) 3
3
2 {’/ 24372 + /5904974 — 6912 (x4 — ¢;) 3 3v2
y(z)
1 45/2 (24 — ¢1) s \3/ 24312 + 1/59049z* — 6912 (z — ¢;) 3
_> 2 3
2 {’/ 24372 + /59049z% — 6912 (2% — ¢1) 3 3v2
_1 _ 6x ~
4%(354—01) " :{/2431172 + \/590491174 — 6912 (.’E4 — Cl) 3 \3/ 242
3
/243822 + /5904927 — 6912 (27 — c1) 3V/2
y(z)
— 1 _ 6IB B
2 .
4%(:64—01) n 3\/243x2 + \/59049x4 — 6912 (z* —¢;)3 i/243x
3
\ \/ 24372 + /59049z% — 6912 (% — ¢;) 3 3V/2
1 452 (z* — ¢1) . \/ 24372 + /59049z% — 6912 (24 — ¢1) 3

3
2\ A3/nAf)M? | [ Ar10 /A T\ 2 3\/5



138

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 [_rational]

6 (22 3
3x+—+(m—+—y>y'20
y \y @
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 430

Ldsolve(3*x+6/y(x)+(x‘2/y(x)+3*y(x)/x)*diff(y(x),x) = 0,y(x), singsol=all)

W=

(—3240% — 108¢; +121/1227 + 7297 + 486,27 + 813
y(z) =
6

223

(—3240? - 108¢; +121/1227 + 7297 + 486,27 + 81

W=

W=

<—324:c2 — 108¢; + 121/122° + 729z* + 486,22 + 81c§>

y(r) = — 3
1'3
1

(32402 — 108¢; +121/1227 + 72927 + 48612 + 8137 )

1

3
—32422—-108¢1+12 \/ 1229472924 +486¢; 22 +81c21’) 03
+ = 1

i3 ( 5
(—324z2 —108c1+12 \/ 12z9+729z4+486c1z2+81c§)

2

=

3

(3240 — 108¢; +121/1227 + 72927 + 486127 + 813

y(r) = — 3
$3
1

(32402 — 108¢; +121/1227 + 72927 + 486127 + 8137 )

3
—324z2—-108c1 +12 \/ 1229472974 +486¢; 22 +81c§> 0
+ = I

i3 ( 5
(—324.’1:2 —108c1 +12 \/ 1229 +729z4+486¢; 22 +81c§)

_|_
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v/ Solution by Mathematica
Time used: 4.467 (sec). Leaf size: 331

kDSolve [3xx+6/y [x]+(x~2/y [x] +3*y [x] /x)*y' [x] == 0,y[x],x,IncludeSingularSolutions J—> True]

(@) </—81x2 + /1082 + 729 (—=3x2 4 ¢;) 2 + 27c;
x) —
Y 3v2

V23

f/—81a:2 + 1/1082° 4 729 (—3z2 4+ ¢;) 2 4 27¢,

(=1 +14v3) \/ —81x2 + /1082 4 729 (=322 + ¢1) 2 + 27c,

T) —
y(x) 673
(1+iv3)®
+
22/3 {’/—81:62 + /1082 4 729 (—3z2 4+ ¢;) 2 4 27¢,
1—14v/3) 23
y(z) = 1-i8)

92/3 Q/ —8122 + /1082 + 729 (=372 + ¢1) 2 + 27¢,

(14 iv3) {’/—81x2 + 1/1082° 4 729 (—3z2 4+ ¢;) 2 4 27¢,
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.

(4

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

3yz+y’ + (2 +yz)y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 59

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

~—

2 2.4
—c1x° — /it + 1
y(z) = .
1T
—c1x® + \/Axt + 1
y(e) =
1T
v/ Solution by Mathematica
Time used: 0.613 (sec). Leaf size: 93
‘ DSolve [3*x*y [x]+y [x] ~2+(x"2+x*y [x])*y' [x]== 0,y[x],x,IncludeSingularSolutions -> rl'rue]

22+ Vxt + e2a

_) J—
y(x) -
(2) » —o 4+ YT T
y T
Vat 4 2?
y(CL') - _T

4
T
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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]

,_m3—2y:O

Y

T

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

Ldsolve(diff(y(x),x) = (x73-2*y(x))/x,y(x), singsol=all)

ot

T

T ta
x2

y(z) =

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19

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

, _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)

~—

z +sin (z) — 2y(z) — cos (y(z)) + c1 =0
v/ Solution by Mathematica
Time used: 0.346 (sec). Leaf size: 27

e B

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

y(z) — InverseFunction[—2#1 — cos(#1)&][—z — sin(z) + ¢1]



6.3 problem 3

Internal problem ID [570]
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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 [_rational]

2ty _
3 —x + 3y?

With initial conditions

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 75

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

2

(108.’1)2 + 12v/81z* — 1223 + 10822 — 324z + 324)° + 12z — 36

y(z) =

v/ Solution by Mathematica
Time used: 5.275 (sec). Leaf size: 98

1
6 (108x2 + 12v/81z* — 1223 + 10822 — 324z + 324)°

-

LDSolve [{y'[x] == (2%x+y[x])/(3-x+3*y[x]~2),y[0]==0},y[x],x, IncludeSingularSolutio}ns -> True]

—V2 (\/333(95(93(2735 —4) + 36) — 108) + 324 — 9x2)2/3 — 2¥/3z 4+ 6V/3

y(z) —

62/36/\/3:5(30(30(2715 —4) 4 36) — 108) + 324 — 92



6.4 problem 4

Internal problem ID [571]

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

Y —3+6x—y+2yr=0

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

146

and

Ldsolve (diff (y(x),x) = 3-6*x+y(x)-2*x*y(x),y(x), singsol=all)

y(z) = =3 +e "¢,

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 24

-

LDSolve [y' [x] == 3-6*x+y[x]-2*x*y[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) = =3+ ce**
y(@) = =3

-/

~—
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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?
2+ 2yz

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

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

—22 + /2t — dcix — 422
2z
_3:2 + 1 —dcyz — 422
2z

y(z) =

y(z) =

v/ Solution by Mathematica
Time used: 0.437 (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, IncludeSingularSoluticﬁns -> True]

2+ \/z (23 — 4z + 4cy)
2z

—z? 4+ \/z (2% — 4z + 4c1)

2z

y(z) = —

y(z) =
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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+yr—1+y=0

With initial conditions

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

-

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

~—

1—el®
y(@) = ——

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

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

esinh(z) — ecosh(z) + 1
T

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 [_separablel

, 43 +1
Y——F5=0
y(2+3y)
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 660

Ldsolve (diff (y(x),x) = (4*x73+1)/(y(x)*(2+3*y(x))),y(x), singsol=all) J
y(z)
(—8 + 108z* + 108¢; + 108z + 12\/811'8 + 162z%c; + 16225 — 122% + 816% +162¢c1z + 8122 — 12¢; — 1
B 6
2
_|_
3 (—8 + 108z4 + 108¢; + 108z + 124/81x8 + 162zc; + 16225 — 1224 + 81c? + 162¢, + 8132 — 12¢;
1
3
y(z) =
(—8 + 108z* 4 108¢; + 108z + 12\/813:8 + 162z%c; + 16225 — 122% + 810% + 162c1z + 8122 — 12¢; -
B 12
1
3 (—8 + 108x4 + 108¢; + 108z + 124/8128 + 162z%c; + 16225 — 1274 + 81¢? + 162¢;7 + 8122 — 12¢;
1
%
(—8+108x4+108c1+108z+12\/81z8+162x4cl+162x5—12x4+81c§+162c1z+81x2—12c1—12x>
iv/3 - -
3(—8+108z4+108c1+108a
B 2
y(z) =
<—8 + 108z* + 108¢; + 108z + 124/8128 + 162zc; + 16225 — 1274 + 81¢? + 162¢;7 + 8122 — 12¢; -
B 12
1
3 (—8 + 108z* + 108¢; + 108z + 12\/81x8 + 162z%c; + 16225 — 1224 + 816% + 162¢c1z + 81z2 — 12¢;
1
%
(—8+108z4+10801+108w+12\/81z8+162;1:4(:1+162z5—12z4+810%+162c1w+81m2—1201—12:1:)
iv3 —
6
3(—8+108x4+108c1+1081
+
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v/ Solution by Mathematica
Time used: 4.325 (sec). Leaf size: 333

kDSolve [y' [x]== (4xx~3+1)/(y[x]*(2+3*y[x])),y[x],x,IncludeSingularSolutions -> Truel

| =

y(z) = (22/3 6/27x4 +3/—4+ (27 (&% +z) — 2+ 27c1) 2 + 27z — 2+ 27cy

+ 2V2 —2
{'/27.%44-\/—4+(27(x4+z)—2+27cl)2+27x—2+27cl

1
y(@) > - (i22/3 (\/?3 + z) V2758 + =4+ (27 (@ + ) — 2+ 20er) ? + 273 — 2+ 2Tcy

B 4/=2 4
{’/27x4+ V=44 (27 (x4 +x) — 2+ 27c1) 2 + 272 — 2 + 27cy

1 3
y(@) = o (—22/3 (1 + ’l\/§> \/27z4 + /=44 (27 (24 +2) — 2+ 27¢)) 2 + 27z — 2 + 27,

_1)2/3¢
N 4(—1)%3/2 4
{'/27x4+\/—4+(27(x4+x)—2+27c1)2+27a:—2+27c1
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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]

,_ sin(z)

2ytyx =0

With initial conditions

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) = 1],y(x), singsol=all)

| —

—cos (z) + 4 + cos (2)
2

y(z) =

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 17

e

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

—cos(z) + 4 + cos(2)
x2

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—2yzx

/

S Ay
Y 2+ 2y

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

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

N\ J

22 1t —de — 4

)= -4 -V
22 xi—dc — 4z
y(z) = ) + 5

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 61

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

y(z) — %(—mQ — \/M)
y(x) — %(—ﬁ +Vazt -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 [_separablel

—24+z+1 !
. 4 vy
T y—2

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 26

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

sk
y(CU) = 2 LambertW (%) +2

v/ Solution by Mathematica
Time used: 54.455 (sec). Leaf size: 68

e

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

ylz) =21+ W —3

1 e$+%—2+01
s2l1+wW | 2 —
y(z) +WH 5 -

y(z) — 2
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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+(e¥+xz)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

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

_ﬁ _a 3
y(z) = — LambertW (e i ) _T+3a
T 3z
v/ Solution by Mathematica

Time used: 3.308 (sec). Leaf size: 42

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

1
!
— =0
vty e+ 1

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

‘dsolve(y(x)+diff(y(x),x) = 1/(1+exp(x)),y(x), singsol=all)

y(z) = (n(1+e€%) +c)e™
v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 20

‘ DSolve[y[x]+y'[x] == 1/(1+Exp[x]),y[x],x,IncludeSingularSolutions -> True]

y(z) = e *(log (" + 1) + 1)
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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 [_separablel

Yy —1—-2z—1y*—22° =0

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

-

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

~—

y(z) = tan (2> + ¢1 + )

v/ Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 13

e B

kDSolve [y' [x] == 1+2%x+y[x] "2+2*x*y[x]~2,y[x],x,IncludeSingularSolutions -> True] J

y(z) — tan (2 + 4 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 typ

z+y+(z+2y)y =0

With initial conditions

[y(2) = 3]
v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 19
Ldsolve( [x+y (x) + (x+2%y (x) ) *diff (y(x) ,x) = 0,y(2) = 3],y(x), singsol=all) J
r V—x2+68
y(z) = o T T

v/ Solution by Mathematica
Time used: 0.438 (sec). Leaf size: 24

‘ DSolve [{x+y [x]+(x+2*y[x])*y' [x] == 0,y[2]==3},y[x],x,IncludeSingularSolutions -> rl‘rue]

y(z) — %(\/W— x)
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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 [_separablel

(e"+1)y —y+ey=0

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

e

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

~—

c1e”

y(z) = m

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 23

LDSolve [(1+Exp[x]) *y' [x]== y[x]-Exp[x]*y[x],y[x],x,IncludeSingularSolutions -> True]
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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”” _
2e%sin (z) —sin (y)e™®

Y

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 21

Ldsolve (diff (y(x) ,x) = (-exp(2*y(x))*cos(x)+cos(y(x))/exp(x))/(2*exp(2*y(x))*sin (xJ) -sin(y(x))/

@ sin (z) 4 cos (y(z)) e ® +¢; =0

v/ Solution by Mathematica
Time used: 0.485 (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]-Sin [Jy [x]]/Exp[x]

Solve [e(®) sin(z) + e~ cos(y(z)) = e1,y(7)]
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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‘]]

y —e* —3y=0

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

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

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 19

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

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‘]]

2y +y —e " =0

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

-

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

N\

o= () o) oo

v Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 27

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

y(z) = %e_%(ﬁerf(z) + 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 [_rational]

32—yt
2x + 3zy?




v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 507

164

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

1
3

((1082° + 12/3 /270" — 5dea® + 27 + 3227 — 108¢; ) 2?)

y(z) = o
4x
- 1
((108x3 +12v/3 /2725 — 5dc1z® + 27¢2 + 32272 — 10801> x2> ’
1
( (1082 + 1273 /270" — 5dera® + 27c] + 327 — 108¢;) 22)
y(z) = —

122
2z

1
( (10827 + 12v/3 /270" — Bdera® + 27c] + 3207 — 108¢; ) 22)”

1
3
( (108z3+12\/§ \/ 27x6—54c1x3+27c§+32x2—108c1) wz)
+

4z

Z\/g 6z

3
( (108x3+12\/§ \/271'6 —b54c123 +27c§ +3222 —10801) xz)

1

2
1

((1082° + 12v/3 /270" — Bder o™ + 27c] + 3247 — 108¢; ) 22)”

12
2z

y(z) = —

=

( (10823 + 12v/3 /270" — 5de;a® + 27} + 3227 — 108¢; ) 2?)

1

3
108z3+12v/3 \/27w6 —54c x3+27c%+329:2 - 108c1) a:z)

il

4z

6x +

+

1

3
( (108x3+12\/§ \/27x6 —54clm3+27c§ +3222 —10801) w2)
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v/ Solution by Mathematica
Time used: 32.11 (sec). Leaf size: 358

kDSolve [y'[x] == (3*x72-2*y[x]-y[x]~3)/(2*x+3*x*y[x]~2),y[x],x, IncludeSingularSolthions -> Tru

{’/ 2725 + 27c1 22 + /8646 4 72924 (23 + ¢;) 2

) —
y(@) 3v/2z
_ 2V/2z
Q/ 2725 + 27c122 + /8645 + 72924 (23 + ¢;) 2
\3/5(1 + z\/g) T
y(z) -

{'/ 2725 + 27c,22 + /8646 + 72924 (23 + c;) 2

(1 -4v3) \/ 2725 + 27c122 + /86416 + 72924 (23 + ¢;) 2
6v/2z
V2(1-iV3)
{’/ 2725 + 27c122 + /86426 + 72924 (23 + ¢;) 2

y(z) =

(14 iv/3) </27x5 + 27c122 + /86426 + 72924 (23 + ¢;) 2
632z
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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 [_separablel

y/ _ ez+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: 0.751 (sec). Leaf size: 18

-/

-

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

|

y(xz) = —log (—€® — ¢1)
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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 [_rational]

—4+6yr+2y>
3z2 + 4yx + 3y? N




168

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 561

Ldsolve((-4+6*x*y(x)+2*y(x)‘2)/(3*x‘2+4*x*y(x)+3*y(x)‘2)+diff(y(x),x)=0,y(x), sing%ol=all)

y(z)
1
(152x3 — 108¢; + 432z + 121/2162° — 228¢,2 + 9122% + 813 — 648¢,7 + 1296x2> ’
a 6
1022
— 1
3 (1520% — 108e; + 432 + 12,/2162° — 228127 + 91207 + 816} — 648¢; + 129627 )
2z
3
y(z)
1
(1520° - 108¢; + 4322 + 121/2162° — 228¢,2% + 91207 + 81 — 648c, + 129607
T 12
512
+ 1
3 <152ac3 — 108¢; + 432x + 121/21626 — 228¢;23 + 91224 + 81¢7 — 648¢;x + 1296w2> °
2x
3 1
15223 —108¢1 +4322+124/21626 —228¢1 23+912x4+81c? —648¢1 z+129622 3
i3 ( \/ 6 ! ) + 10z?
3 (152w3—108c1 +432x+124/21626 —228c1 3+
B 2
y(z)
1
(152x3 — 108¢; + 432x + 121/21625 — 228¢;23 + 91224 + 81¢? — 648¢;x + 1296x2> °
- 12
512
+ 1
3 <152x3 — 108¢; + 432 + 12/2162° — 228¢,2° + 9122 + 812 — 6481z + 1296x2> ’
2z
3
1
15223 —108¢1 +4322+124 /21626 —228¢1 23491224 +81¢2 —648¢1 z+129622 3
iv/3 ( % 5 : ) - —
3 (152x3—10801 +432x+12, /21626 —228c1 3+
_|_
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v/ Solution by Mathematica
Time used: 4.605 (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,IncludeSingularSoluti

y(z) —

1
5 (22/3 \/ 3823 4 /50028 + (3823 4 108z + 27¢;) 2 + 108z + 27¢;

10v/22?
— — 4z
{;/38353 + /50028 + (3823 + 108z + 27c;) 2 + 108z + 27c¢;

1
y(z) = o (i22/3 (\/5 + z) {’/ 3823 + /50026 + (3823 4 108z + 27¢;) 2 4 108z + 27¢;

10V2(1 + iv/3) 2

+ — 8x
</38w3 + \/500336 + (3823 + 108z + 27¢;) 2 + 108z + 27¢y

1 3
y(z) — 1 (—22/3 (1 + 2\/§> \/ 3823 + /50026 + (3823 + 108z + 27¢;) 2 + 108z + 27c,

10\?/5(1 — z\/g) x?
+ — 8z
{'/38363 + \/500336 + (3823 + 108z + 27¢;) 2 + 108z + 27¢y
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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 [_separablel

2
-1
1+y2

/

Y

With initial conditions
[y(=1) =1]

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 87

‘dsolve([diff(y(x),x) = (x72-1)/(+y(x)~2),y(-1) = 1],y(x), singsol=all)

2
(8 + 423 — 12z + 4v/2® — 62* + 423 + 922 — 122+ 8)° — 4
1
2 (8 + 423 — 12z + 4v/20 — 62* + 423 4+ 922 — 123 + 8)°

y\r) =

v Solution by Mathematica
Time used: 2.826 (sec). Leaf size: 85

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

2/3
\?’/5(333—}—\/x(x2—3)(r3—3x+4)+8—3x+2) -2

y(z) =

22/3{’/303—%\/9:(932—3)(933—3x+4)+8—3m+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+Dy+ty —e*=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

Ldsolve((1+t)*y(t)+t*diff(y(t),t) = exp(2*t),y(t), singsol=all) J

v/ Solution by Mathematica

Time used: 0.057 (sec). Leaf size: 27

-

N
LDSolve [(1+t)*xy [t]+t*y' [t] == Exp[2*t],y[t],t,IncludeSingularSolutions -> True] J

e + 3ciet

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 [_separablel

2 cos (z) sin () sin (y) + cos (y) sin (z)*y' = 0

v/ Solution by Maple
Time used: 0.109 (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), singsoﬁ=a11)

y(x) = — arcsin (L)

—1+ cos (2x)

v Solution by Mathematica
Time used: 5.1 (sec). Leaf size: 21

-

N
LDSolve [2*Cos [x]*Sin[x] *Sin[y[x]]+Cos [y [x]]*Sin[x] ~2*y' [x] == 0,y[x],x, IncludeSin%ularSolution

1
y(x) — arcsin <§cl cscz(ac))

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, _rationall

2z y x? x ,
2 J (4T )y =0
y w2+y2+( y2+x2+y2)y

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

Ldsolve (2*x/y(x) -y (x) / (x"2+y(x) "2)+(-x~2/y (x) "2+x/ (x"2+y (x) ~2) ) *diff (y(x) ,x) = O, yJ(x) , singsol

ylz) = — (RootOf (—_Z+ ztan (_2) + ¢1))

v Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 23

LDSolve [2xx/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 JIncludeSingu

2

Solve [arctan (ﬁ) — ﬁ = c1,y(z)
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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]

yr—esz—y=0

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

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

y(z) = In (—m) z

v/ Solution by Mathematica
Time used: 0.301 (sec). Leaf size: 18

DSolve[x*y' [x] == Exply[x]/x]*x+y[x],y[x],x,IncludeSingularSolutions -> True]

N

y(x) = —zlog(—log(z) — 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

S —
YTyt

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

Ldsolve (diff (y(x),x) = x/(x"2+y(x)+y(x)~3),y(x), singsol=all) J

(4y(z)® + 6y(z)? + 10y(z) + 5) e~ 2@
1

=0

v Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 48

-

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

~—

1 1
Solve {—51}26_2‘1/(36) - ge_zy(x) (4y(z)® + 6y(z)* + 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]

3t+2+ty =0

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

Ldsolve(B*t+2*y(t) = —txdiff(y(t),t),y(t), singsol=all)

C1
y(t) = —t+ 2

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

-/

N\

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

&1

y(t) - —t+ 2
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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.

4

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

y_x+y=0
zT—Yy
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 24
Ldsolve (diff(y(x) ,x) = (x+y(x))/(x-y(x)),y(x), singsol=all) J

y(z) = tan (RootOf (—2_Z+ In (@) +2In(z)+ 2c1>) z

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 36

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

Solve B log (%?2 + 1) — arctan (@) = —log(z) + c1,y(x)

T
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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‘, ‘cla

2yz + 3y — (z° +2yz) y' =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

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

~—

o= (-5
1
2

y(z) = (— + —@) x

v Solution by Mathematica
Time used: 0.373 (sec). Leaf size: 61

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

y(x) — —%w(l + \/m>
y(z) — %x(—l + \/m>

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‘, ‘cla

BTy -yt
223 + 3yz

With initial conditions

v/ Solution by Maple
Time used: 1.281 (sec). Leaf size: 111

Ldsolve([diff(y(x),x) = (=3*x"2xy(x)-y(x)~2)/(2*xx"3+3*x*y(x)) ,y(1) = -2],y(x), sinﬁsol=a11)

y(z)
(iv3—1) (=(a7 — 6v/3vaT + 27 + 54) 2?)* — 2 (V3 + 28+ 2(— (o7 — 6v3VaT +27 + 54) 2?)

6(— (27 — 64/3v/z7 + 27 + 54) z2) i

W=

)

v/ Solution by Mathematica
Time used: 42.543 (sec). Leaf size: 116

LDSolve [{y' [x]== (-3*x"2xy[x]-y[x]1~2)/(2*x"3+3*x*y[x]),y[1]==-2},y[x],x, IncludeSinFularSolutio

y(z)

i 20+ (VB i) §/6VEVat T 1 27) 2 (o7 +54) - ovavar( (fg)n (@ +54
x4 (27 + — 22 (27 +

_>

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 Constant
Coefficients, 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: 0.0 (sec). Leaf size: 15

-

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

N\

y(z) = c1e7% + e%cy

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

LDSolve [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 Constant
Coefficients, 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(z) = e "c; + coe™ "

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

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

y(x) — e_zz(CQew +c1)
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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 Constant
Coefficients, 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\

y(x) = cie”3 + cpe?
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 26

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

y(z) — e @/3 (0265"”/6 + cl)
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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 Constant
Coefficients, 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) -3xdiff(y(x),x)+y(x) = 0,y(x), singsol=all)

N\

y(z) = cie? + ecy
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35

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

y(x) — e 2 (V5-3)2 <c2(3‘/gm + 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 Constant
Coefficients, page 144

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y//+5yl=0

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

-

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

N\

y(z) = c1 + coe™™

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 19

LDSolve [y'' [x]+5*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

1
y(x) = co — gcle_sz



186

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 Constant
Coefficients, 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: 0.015 (sec). Leaf size: 17

-

dsolve (4*diff (y(x),x$2) -9*y(x) = 0,y(x), singsol=all)

N\

y(z) = c1e” 7 + e’

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 24

s

LDSolve [4xy' ' [x]-9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

—/

y(z) = e7*%(c1€* + )
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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 Constant
Coefficients, page 144

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

Yy —9% +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\

3(3+\/5)z 3(\/5—3)90
y(z) =cre” = 4 e 2

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36

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

y(x) — e 2 (V5-3) <cze3‘/3z + 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 Constant
Coefficients, page 144

Problem number: 8.

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: 26

-

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

N\

14+v3)z -(V3-1)s

y(z) = cle< + coe

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34

e

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

y(x) — V3T (0262‘/5“ + 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 Constant
Coefficients, 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) = 0,4'(0) = 1]

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

‘dsolve([diff(y(x),x$2) +diff (y(x),x)-2*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), sing%ol=all)

(eSx _ 1) e—2x

y(z) = 3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21

LDSolve [{y'' [x]+y' [x]-2*y[x]==0,{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularSolutioan -> True]
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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 Constant
Coefficients, 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

‘dsolve([diff(y(x),x$2) +4xdiff (y(x),x)+3xy(x) = 0,y(0) = 2, D(y)(0) = -1],y(x), sﬁngsol=a11)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23

LDSolve [{y'' [x]+4*y' [x]+3*y[x]==0,{y[0]==2,y' [0]==-1}},y[x],x, IncludeSingularSolutJions -> True

1 -3z i
y(z) = ¢ % (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 Constant
Coefficients, 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) = 4,9'(0) = 0]

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

‘dsolve([6*diff(y(x),x$2) -5xdiff (y(x) ,x)+y(x) = 0,y(0) = 4, D(y)(0) = 0],y(x), sibgsol=all)

y(z) = —8e? +12e3

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 48

LDSolve [{6xy'' [x]-5*y' [x]+2*y[x]==0,{y[0]==4,y' [0]==0}},y[x],x, IncludeSingularSolthions -> Tru

4 2 2
y(x) — %65“’/12 (23 cos <\/3x> — 5v/23sin <Gm>>
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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 Constant
Coefficients, page 144

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y//+3yl:0

With initial conditions
[¥(0) = —2,4(0) = 3]

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

|dsolve([diff(y(x),x$2) +3+diff(y(x),x) = 0,y(0) = -2, D(y)(0) = 3],y(x), singsol=all)

y(@) =-1-e>

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 14

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

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 Constant
Coefficients, 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) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.422 (sec). Leaf size: 39

‘dsolve([diff(y(x),x$2) +5xdiff (y(x),x)+3xy(x) = 0,y(0) = 1, D(y)(0) = 0],y(x), sibgsol=all)

(—5+\/ﬁ)m (5+\/ﬁ)x

(5v/13+13) e 2 (=5vV13+13)e 2
26 * 26

y(z) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 51

LDSolve [{y'' [x]+5*y' [x]+3*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSolutiJons -> True]

y(z) - %e‘é(“m)“((w + 5\/E) eV 1 13— 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 Constant
Coefficients, 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) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 30

Ldsolve([2*diff(y(x),x$2) +diff (y(x),x)-4*y(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), sibgsol=all)

—14/33)z 1+v33)z
2<—e( 7 ) +e_( 1 ) )\/ﬁ
33

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

LDSolve [{2xy'' [x]+y' [x]-4*y[x]==0,{y[0]==0,y"' [0]==1}},y[x],x, IncludeSingularSoluti})ns -> True]

4e~*/* ginh (@)
x) —
y() 75
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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 Constant
Coefficients, page 144

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

Yy +8y -9y =0

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

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

‘dsolve([diff(y(x),x$2) +8xdiff (y(x),x)-9*y(x) = 0,y(1) =1, D(y) (1) = 0],y(x), sibgsol=all)

e9—9x gex—l
10 + 10

y(z) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LDSolve [{y'' [x]+8*y' [x]-9*y[x]==0,{y[1]==1,y' [1]==0}},y[x],x, IncludeSingularSolutiJons -> Truel

1 g g, , 9"
y(z)—)loe + 10
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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 Constant
Coefficients, page 144

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

4yl/_y=0

With initial conditions

[y(—=2) = 1,7/(-2) = 1]

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

‘dsolve([4*diff(y(x),x$2) -y(x) = 0,y(-2) =1, D(y)(-2) = -1],y(x), singsol=all)

x

et  3e 173
2 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

-

LDSolve [{4*y' ' [x]-y[x]==0,{y[-2]==1,y"' [-2]==-1}},y[x] ,x,IncludeSingularSolutions —J> True]

y(x) — cosh <:cT—|-2> — 2sinh (ac ;— 2)
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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 Constant
Coefficients, page 144

Problem number: 19.

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: 0.0 (sec). Leaf size: 13

-

Ldsolve([diff(y(x),x$2) -y(x) = 0,y(0) = 5/4, D(y)(0) = -3/4],y(x), singsol=all) }

y(z) =e T

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

-

DSolve[{y'' [x]-y[x]==0,{y[0]==5/4,y' [0]==-3/4}},y[x],x,IncludeSingularSolutions —\F Truel

N

T

e
y(xz) > 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 Constant
Coefficients, 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

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

e N

Ldsolve([2*diff(y(x),x$2) -3xdiff (y(x),x)+y(x) = 0,y(0) = 2, D(y)(0) = 1/2],y(x), Jsingsol=a11)

y(z) = 3e2 —e°

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

DSolve[{2+y' ' [x]-3+y' [x]+y[x]==0,{y[0]==2,y' [0]==1/2}},y[x],x,IncludeSingularSolutions -> Tru

y(z) — 3e*/? — ¢
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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 Constant
Coefficients, 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
[y(0) = a,y'(0) = 2]

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

‘dsolve([diff(y(x),x$2) -diff (y(x),x)-2xy(x) = 0,y(0) = alpha, D(y)(0) = 2],y(x), Fingsol=a11)

_ (2a-2)e®  e*(a+2)
y(e) = 5 T3

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

LDSolve [{y''[x]-y' [x]-2*y[x]==0,{y[0]==\[Alphal,y' [0]==2}},y[x],x, IncludeSingularSJolut ions ->

y(z) — %e‘m (2(ax — 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 Constant
Coefficients, page 144

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

4yl/_y=0

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 22

‘dsolve([4*diff(y(x),x$2) -y(x) = 0,y(0) = 2, D(y)(0) = betal,y(x), singsol=all)

y(x) = (1+p)e — (B—1)e
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

LDSolve [{4xy'' [x]-y[x]==0,{y[0]==2,y' [0]==\[Betal }},y[x],x, IncludeSingularSolutioan -> True]

y(z) — 2(6 sinh (g) + cosh (g))
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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 Constant
Coefficients, page 144

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

v ' —2a—-1)y +ala—1)y=0

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

e B
Ldsolve(diff(y(x),x$2) -(2xalpha-1)*diff (y(x),x)+alpha*(alpha-1)*y(x) = 0,y(x), singsol=all)

y(z) = c16*® + e D"

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

[DSolve [y'' [x]-(2*\[Alpha]-1)*y' [x]+\ [Alpha]*(\[Alphal-1)*y[x]==0,y[x],x, IncludeS£ gularSoluti

y(z) = eV 4 cye®
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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 Constant
Coefficients, 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: 0.015 (sec). Leaf size: 19

[dsolve(diff(y(x)’x$2) +(3-alpha)*diff (y(x),x)-2*(alpha-1)*y(x) = 0,y(x), singsol%all)

y(z) = e ¢, + cpel@~ D

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

-

LDSolve [y'' [x]1+(3-\[Alphal)*y"' [x]-2*(\[Alpha]l-1)*y[x]==0,y[x],x, IncludeSingularSol}utions -> Tr

y(z) = e 2 (c1e™ 1" + o)
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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 Constant
Coefficients, 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

‘dsolve([2*diff(y(x),x$2) +3xdiff (y(x),x)-2xy(x) = 0,y(0) =1, D(y)(0) = —beta],y(#(), singsol=

<2€%ﬁ _4e% — 28 — 1) e 2
5}

y(z) = —

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

LDSolve [{y'' [x]+3*y' [x]-2*y[x]==0,{y[0]==1,y' [0]==-\[Betal}},y[x],x,IncludeSingularSolutions -

y(x) — 3%16_%(3+\/ﬁ)x<2\/1_’75 + (—2\/1_75 +3V17 + 17> eV _ 317 + 17)
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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 Constant
Coefficients, 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: 0.032 (sec). Leaf size: 23

‘dsolve([diff(y(x),x$2) +5xdiff (y(x),x)+6xy(x) = 0,y(0) = 2, D(y)(0) = betal,y(x), singsol=all

y(@) =e 6+ B)+ (=B —4)e™
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 23

LDSolve [{y'' [x]1+5*y' [x]+6%y[x]==0,{y[0]==2,y' [0]==\[Betal }},y[x],x, IncludeSingularFolutions ->

y(z) = (=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: 17

-

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

N\

€T

y(z) = ¢y sin (z) €” + ca cos (z) e
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

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

~—

y(z) = e"(ca cos(x) + c; sin(x))
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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: 25

-

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

N\

y(x) = c1€”sin (\/535) + c2€” cos (\/5 x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

-

LDSolve [y'' [x]-2*y' [x]+6%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

-/

y(z) —> €° (cz 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: 0.0 (sec). Leaf size: 17

-

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

N\

y(r) = c1e™* + cpe?”

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

LDSolve [y'' [x]+2*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

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: 21

-

dsolve(diff (y(x),x$2) +2xdiff (y(x),x)+2xy(x) = 0,y(x), singsol=all)

N\

y(x) = c1e”sin (z) + coe™ " cos ()
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

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

y(x) = e7%(ca cos(z) + ¢y sin(x))
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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: 25

-

dsolve(diff (y(x),x$2) +6*diff (y(x),x)+13*y(x) = 0,y(x), singsol=all)

N\

y(x) = c1e™*" sin (2x) + cre > cos (27)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LDSolve [y'' [x]+6*y' [x]+13%y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(x) = e7*%(cy cos(2z) + c; 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]]

4y + 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 (5 ) +ercos o
y(x) = ¢y sin 5 Cy COS 5

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

e

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

~—

y(x) — ¢ cos(3z) + co sin(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]]

)
y//+2yl+zy=0

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

e

tdsolve(diff(y(x),x$2) +2xdiff (y(x),x)+125/100*%y(x) = 0,y(x), singsol=all)

~—

e (T Y T
y(x) = c1e” " sin (5) + coe % cos (§>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

DSolvely'' [x]+2*y' [x]+125/100%*y [x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(x) = e”* (cz cos (g) + ¢;sin (g))



213

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]]

9" +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\

y(z) = cre” s + cpe’

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

s

LDSolve [9*y' ' [x]+9*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e7/3(ce>/3 + ¢;)

—/
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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: 21

e

tdsolve(diff(y(x),x$2) +diff (y(x),x)+125/100*y(x) = 0,y(x), singsol=all)

~—

y(x) = cie”2 sin () + ce” 2 cos ()

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

LDSolve [y'' [x]+y' [x]+125/100*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = e7/*(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
y”+4y/+Ty=0

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

e

tdsolve(diff(y(x),x$2)+ 4xdiff (y(x) ,x)+625/100*y(x) = 0,y(x), singsol=all)

y(w) = 616_290 sin (35) + C2e—2x cos (3;)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

~—

‘ DSolvely'' [x]+4*y' [x]+625/100*y [x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = e (02 cos (3;) + c1sin (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) = 0,4'(0) = 1]

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

‘dsolve([diff(y(x),x$2)+ 4xy(x) = 0,y(0) = 0, D(y)(0) = 1],y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 10

LDSolve {y'' [x]+4*y[x]==0,{y[0]==0,y' [0]==1}},y[x],x,IncludeSingularSolutions -> T}rue]

y(z) — 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), sibgsol=all)

y(x) = e 2*(2sin (z) + cos (z))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

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

y(z) = e **(2sin(z) + 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

Ldsolve([diff(y(x),x$2)- 2+diff (y(x),x)+5*y(x) = 0,y(1/2%Pi) = 0, D(y) (1/2*Pi) = gp,y(x), sing

y(z) = —sin (2z) e 27

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

[DSolve [{y'' [x]-2*y' [x]+b*y[x]==0,{y[Pi/2]==0,y"' [Pi/2]==2}},y[x],x, IncludeSingular}olutions ->

y(x) = —e® 2 sin(2z)
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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: 0.031 (sec). Leaf size: 23

Ldsolve([diff(y(x),x$2)+y(x) = 0,y(1/3*Pi) = 2, D(y)(1/3*Pi) = -4],y(x), singsol=all)

y(z) = (sin (x) + 2cos (z)) V/3 + cos (z) — 2sin ()
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

e

LDSolve [{y'' [x]+y[x]==0,{y[Pi/3]==2,y"' [Pi/3]==-4}},y[x],x,IncludeSingularSolut ions\J -> True]

y(z) — (\/§ - 2) sin(z) + (1 + 2\/5) cos(z)
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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]]

5
y//+y/+zy:0

With initial conditions
[y(0) = 3,5'(0) = 1]

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

e

Ldsolve([diff(y(x),x$2)+ diff (y(x),x)+125/100*y(x) = 0,y(0) = 3, D(y)(0) = 1],y(x)\J, singsol=al

e~2(5sin (z) + 6 cos (z))

y(z) =

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

‘ DSolve [{y'' [x]+y' [x]+125/100*y [x]==0,{y[0]==3,y' [0]==1}},y[x],x, IncludeSingularSotLutions -> T

y(z) — %e‘”/Q(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

Ldsolve([diff(y(x),x$2)+ 2+diff (y(x),x)+2*y(x) = 0,y(1/4%Pi) = 2, D(y) (1/4*Pi) = iP],y(x), sin

y(z) = V2e i (cos (x) + sin (x))
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27

e

LDSolve [{y'' [x]+2*y' [x]+2*y[x]==0,{y[Pi/4]==2,y' [Pi/4]==-2}},y([x],x, IncludeSinguI; Solutions -

y(z) = V252 (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: 0.031 (sec). Leaf size: 31

e

Ldsolve([diff(u(x),x$2)— diff (u(x),x)+2*xu(x) = 0,u(0) = 2, D(u)(0) = 0] ,u(x), sing\Jsol=a11)

2653 <\/7 sin (@) — 7 cos (@))
7

u(z) = —

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

N
LDSolve [{u'' [x]+4*u' [x]+5*%u[x]==0,{u[0]==2,u"' [0]==0}},ulx],x, IncludeSingularSolutiJons -> Truel

u(z) — 2¢"**(2sin(z) + 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

[u(0) = 2,4/(0) = 1]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

e

Ldsolve([S*diff(u(x),x$2)+ 2xdiff (u(x),x)+7*u(x) = 0,u(0) = 2, D(u)(0) = 1] ,ux), \Jsingsol=all)

e s (ﬂ/ﬂ sin (\/3?1‘) + 68 cos <\/??w>>
34

u(z) =

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 48

N
LDSOlve [{6*u'"' [x]+2*u' [x]+7*u[x]==0,{ul0]==2,u' [0]==1}},ulx],x, IncludeSingularSolthions -> Tru

1 . . \/?QJ: \/3_41;
u(x)—>3—46 /<7\/3_451n< z >+68(:os( E >>
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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
[y(0) = 2,4/(0) = o

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 32

‘dsolve([diff(y(x),x$2)+ 2+diff (y(x),x)+6*y(x) = 0,y(0) = 2, D(y)(0) = alphal,y(x), singsol=al

(V5 (a+2)sin (vV5z) +10cos (vVEz)) e™®
5

y(z) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42

LDSolve [{y'' [x]+2*y' [x]+6*y[x]1==0,{y[0]==2,y' [0]==\[Alphal}},y[x],x,IncludeSingularSolutions -

y(z) — %e‘w (\/g(a + 2) sin (\/530) + 10 cos (\/535))
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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
[¥(0) = 1,4/(0) = 0]

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

‘dsolve([diff (y(x),x$2)+ 2%a*diff (y(x),x)+(a"2+1)*y(x) = 0,y(0) = 1, D(y)(0) = 01,y(x), singso

y(z) = e *(asin (z) + cos (z))
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 54

r

LDSolve [{y'' [x]+2*axy' [x]+(a~1+1) *y [x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingul}arSolutions

asinh ( (a—1)a— 137)
(a—1a-—1

ar

y(x) — e~

+ cosh (Wx)
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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_[0,F(

t2y//+ty/+y:O

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

( hY

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

y(t) = ¢y sin (In (¢)) + c2 cos (In (2))
v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 18

LDSolve [t~2xy' ' [t]+t*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

-/

y(t) — c1 cos(log(t)) + co sin(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: 15

-

dsolve(t™2*diff (y(t),t$2)+ 4*xt*diff(y(t),t)+2xy(t) = 0,y(t), singsol=all)

&1 C2

t)=—+—

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 34

-

LDSolve [t~2xy' ' [t]+4*t*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

y(t) — i (0275‘/g + 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]]

)
tzy// + 3ty/ + Zy — 0

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

Ldsolve(t’?*diff(y(t),t$2)+ 3*xt*diff (y(t),t)+125/100%y(t) = 0,y(t), singsol=all) J

¢y sin (#) Co COS (@)

y(t) = . + "

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

-

N
LDSolve [t~2xy' ' [t]+3*t*y' [t]+125/100*y[t]==0,y[t],t,IncludeSingularSolutions -> szue]

Co COS (—1°g2(t)> + c¢;sin (—1"52(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: 0.015 (sec). Leaf size: 15

-

dsolve(t~2*diff (y(t),t$2)- 4*t*diff(y(t),t)-6*xy(t) = 0,y(t), singsol=all)

C
y(t) = 71 + ¢yt

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

-

LDSolve [t~2xy' ' [t]-4*t*y' [t]-6*y[t]==0,y[t],t,IncludeSingularSolutions -> True]

| —

cot’ + ¢
t

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_[0,F(

t2y" — 4ty + 6y =0

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

( hY

dsolve(t~2*diff (y(t),t$2) -4xt*diff (y(t),t)+6*y(t) = 0,y(t), singsol=all)

y(t) = Clt3 + Cgt2
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

LDSolve [t=2*y' ' [t]-4*xt*y' [t]+6*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = t*(cot + 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: 0.0 (sec). Leaf size: 21

Ldsolve(t‘2*diff(y(t),t$2)— t*xdiff (y(t),t)+5*y(t) = 0,y(t), singsol=all)

~—

y(t) = c1tsin (21n (¢)) + cot cos (21n (2))

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24

-

LDSolve [t~2xy' ' [t]-t*y' [t]+5*y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

y(t) — t(cacos(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: 0.015 (sec). Leaf size: 13

Ldsolve(t’?*diff(y(t),t$2)+ 3xtxdiff (y(t),t)-3*y(t) = 0,y(t), singsol=all)

~—

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

‘ DSolve [t™2xy' ' [t]+3*t*y' [t]-3*y[t]==0,y[t],t,IncludeSingularSolutions -> True] ‘

Cc

y(t) = t; + eyt
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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]]

t2y" + Tty + 10y =0

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

Ldsolve(t’?*diff(y(t),t$2)+ Txt*xdiff (y(t),t)+10*xy(t) = 0,y(t), singsol=all)

~—

y(t) = ¢ sin t(:n (1)) Lo cost(?’ln (1)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

LDSolve [t72xy' ' [t]+7*t*y' [t]+10*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

c cos(log(t)) + c1 sin(log(t))
3

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.

4

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

y// + ty' + e—tzy =0

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

-

Ldsolve(diff(y(t),t$2)+ txdiff (y(t),t)+exp(-t~2)*y(t) = 0,y(t), singsol=all)

~—

t2 2
” V2ez /T erf <%§> V2e7z\/m erf (%)
y(t) = c1sin + c5 cos
' 2Vet ? 2Vet

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 102

~N

LDSolve [y'' [t]+t*xy' [t]+exp(-t~2)*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

1 2 1 1 /4 exp+1t
t) = e~ 1 (VISP | o HermiteH | —= —
y(t) > e ¢, Hermite RN TR NG

1 1 11
+ co HypergeometriclF1 <Z <1 + m) '5 5 \/4exp +1t2)>
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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'+ (B -1y +yt>=0

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

‘dsolve(t*diff(y(t),t$2)+ (t72-1)*diff (y(t),t)+t"3*y(t) = 0,y(t), singsol=all)

t2 t2 t2 t?
y(t) = c1e7 7 cos ( f) + coe” 7 sin ( f)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 48

e

kDSolve [txy' ' [t]+(t72-1)*y' [t]+t~3*y[t]==0,y[t],t,IncludeSingularSolutions -> TrueJ]

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: 14

-

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

N\

y(z) = €®c1 + e’z
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

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

y(x) = €*(cox + ¢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: 18

-

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

N\

y(x) = cle”3 +coe iz

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

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

y(x) — e %/3 (coz + ¢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\

N8

y(z) = cle? + ce”
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

s

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

—/

y(z) = e % (ce®™ + 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: 18

-

dsolve (4*diff (y(x),x$2)+12*diff (y(x) ,x)+9*y(x) = 0,y(x), singsol=all)

N\

3z

y(z) = e s 4 e

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

s

LDSolve [4xy' ' [x]+12*y' [x]+9%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = e732(cx + ¢1)

—/
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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: 0.015 (sec). Leaf size: 21

-

dsolve(diff (y(x),x$2)-2+diff (y(x),x)+10xy(x) = 0,y(x), singsol=all)

N\

y(z) = c1€” sin (3x) + c2€” cos (3z)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

LDSolve [y'' [x]-2*y' [x]+10*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

~—

y(x) = e"(c2 cos(3x) + c; sin(3x))
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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: 18

-

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

N\

y(z) = c16** + cpe*’x

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

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

y(x) — e (cox + 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]]

' +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\

]

y(z) = cre™ + cpe”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

LDSolve [4xy' ' [x]+17*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — e 4 (01615‘”/4 + cg)
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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: 18

-

dsolve(16*diff (y(x) ,x$2)+24*diff (y(x),x)+9*y(x) = 0,y(x), singsol=all)

N\

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

s

LDSolve [16x*y' ' [x]+24*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

—/

y(z) = e73/4(cx + ¢1)
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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: 18

-

dsolve(256*diff (y(x) ,x$2)-20*diff (y(x),x)+4*y(x) = 0,y(x), singsol=all)

N\

2z 2z
y(z) =cres + e
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

s

LDSolve [25*y' ' [x]-20*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) = e/ (cx + ¢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]]

2y" +2y +y=0

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

-

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

N\

_z T _z T
y(x) = cre” 2 sin <§> + coe” 2 cos <§>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

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

y(z) — e™/? <02 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]]

9" — 12y +4y =0

With initial conditions
[¥(0) = 2,9/(0) = —1]

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

‘dsolve([Q*diff(y(t),t$2)—12*diff(y(t),t)+4*y(t) = 0,y(0) = 2, D(y)(0) = -1],y(t), singsol=all

e (—6 4 7t)

y(t) = — 3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15

-

.
DSolve [{9*y'' [t]-12*y' [t]+4*y[t]==0,{y[0]==0,y' [0]==-1}},y[t],¢t, IncludeSingularSoFl.utions -> T

-

y(t) — —e?/3t
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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) = 0,4'(0) = 2]

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

‘dsolve([diff (y(t),t$2)-6+diff(y(t),£)+9*y(t) = 0,y(0) = 0, D(y)(0) = 2],y(t), singsol=all)

y(t) = 2e*t
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13

LDSolve [{y'' [t]1-6*y' [t]1+9*y[t]==0,{y[0]==0,y' [0]==2}},y[t],t, IncludeSingularSolutiJons -> True]

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
[¥(0) = —1,4'(0) = 2]

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

‘dsolve([Q*diff(y(t),t$2)+6*diff(y(t),t)+82*y(t) = 0,y(0) = -1, D(y)(0) = 2],y(t), singsol=all

e~ (5sin (3t) — 9 cos (3t))
9

y(t) =

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

LDSolve [{9*y' ' [t]+6xy' [t]+82*y[t]==0,{y[0]==-1,y' [0]==2}},y[t],¢t, IncludeSingularSoJlutions -> T

y(t) — %e‘t/3(5 sin(3¢) — 9 cos(3))



250

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), sﬁngsol=a11)

y(x) = e 2*2(5z +7)

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

LDSolve [{y'' [x]+4*y' [x]+4*y[x]==0,{y[-1]==2,y"' [-1]==1}},y[x] ,x, IncludeSingularSolthions -> Tru

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) = 1,4/(0) = —4]

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

‘dsolve([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=all

e~ 2 (—2+ 5t)

y(t) = — 5

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21

-

.
DSolve [{4x*y'' [t]1+12*y' [t]+9%y[t]==0,{y[0]==1,y' [0]==-4}},y[t],¢t, IncludeSingularSoFl.utions -> T

-

1
y(t) — 56_3”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]]

y

4 =0

y// _ y/ +

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

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

e N

Ldsolve([diff(y(t),t$2)—diff(y(t),t)+25/100*y(t) = 0,y(0) = 2, D(y)(0) = bl,y(t), Jsingsol=a11)

y(t) = e (24 t(b — 1))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

LDSolve [{y'' [t]-y' [t]+25/100%y[t]==0,{y[0]==2,y' [0]==b}},y[t],t, IncludeSingularSolJutions -> Tr

y(t) = e/?((b— 1)t +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_[0,F(

t2y" — 4ty + 6y =0

Given that one solution of the ode is

Il
~
[\

n

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

dsolve([t~2*diff (y(t),t$2)-4*t*diff (y(t),t)+6*y(t)=0,t"2],y(t), singsol=all)

N J

y(t) = Clt3 + Czt2
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

LDSolve [t~2xy' ' [t]-4*t*xy' [t]+6*%y[t]==0,y[t],t,IncludeSingularSolutions -> True] 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: 13

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

& J

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

r

N
LDSolve [t~2xy' ' [t]+2*t*y' [t]-2*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

&

12 + Czt

y(t) =
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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” + 3ty’ + y = 0

Given that one solution of the ode is

n

I
| =

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

Ldsolve( [t~2xdiff (y(t),t$2) +3*t*diff (y(t),t)+y(t)=0,1/t],y(t), singsol=all)

¢ caln(t)

y(t) = — +

t t

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 17

e

LDSolve [t~2*y' ' [t]+3*t*xy' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> True]

~—

e log(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]]

'y —t2+t)y +(2+t)y=0

Given that one solution of the ode is

y=t

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

Ldsolve( [t~2xdiff (y(t),t$2) -t* (t+2)*diff (y(t),t)+(t+2)*y(t)=0,t],y(t), singsol=a11})

y(t) = cit + cot e’
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16

e B

LDSolve [t~2xy' ' [t]-t*(t+2) *xy' [t]1+(t+2)*y[t]==0,y[t],t,IncludeSingularSolutions -> JTrue]

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_[0,F(

zy” —y +4x3y =0

Given that one solution of the ode is
71 = sin (x2)

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

dsolve ([x*diff (y(x) ,x$2)-diff (y(x) ,x)+4*x"3*y(x)=0,sin(x"2)],y(x), singsol=all)

N J

y(z) = c1sin (2?) + 2 cos (2°)
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20

LDSolve [x*xy' ' [x]-y' [x]+4*x"3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) = c1 cos (2*) + co sin (z?)



9.22 problem 28

Internal problem ID [674]
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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-1y" —yz+y=0

Given that one solution of the ode is

|
@

n

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

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

~—

y(z) = a1z + e%co
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 17

-

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

-/

y(x) = c1e” — ez
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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: 0.016 (sec). Leaf size: 27

‘ dsolve ([x~2*diff (y(x) ,x$2)-(x-1875/10000) *y (x)=0,x" (1/4) *exp(2*sqrt (x))],y(x), sibgsol=all)

y(r) = 121 sinh (2vz) + coxt cosh (2vz)
v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 41

e B

LDSolve [x~2*y' ' [x]-(x-1875/10000) *y [x]==0,y [x] ,x,IncludeSingularSolutions —-> True]J

1
y(z) — 56_2\/3?%(20164\/5 - 02>



9.24 problem 30

Internal problem ID [676]
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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]]

ny”—l—y’x—l— <$2 _

1
z)y—o

Given that one solution of the ode is

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

Ldsolve( [x~2xdiff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-25/100) *y(x)=0,x" (-1/2) *sin(x)] ,y(}() , singsol=

cisin(z)  cocos(x)

y(z) = 7z

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 39

NG

-

N
LDSolve [x~2xy' ' [x]+x*y' [x]+(x~2-25/100) *y [x]==0,y[x] ,x,IncludeSingularSolutions —>J True]

e ®(2¢c; —

i Cy eZix)

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_[0,F(

t2y" — 3ty +4y =0

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

( hY

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

y(t) = c1t? + cot’ In (2)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

LDSolve [t=2*y' ' [t]-3*t*y' [t]+4*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) = t*(2cy 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: 17

kdsolve (t72+diff (y(t) ,t$2)+2*xt*diff (y(t) ,t)+25/100*y(t)=0,y(t), singsol=all) J
¢ cln(t)
t)=—+
y(?) VAR

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24

LDSolve [t~2xy"' ' [t]+2*t*y' [t]+25/100*%y[t]==0,y[t],t,IncludeSingularSolutions -> True]

co 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),t$2)—5*t*diff(y(t),t)+5*y(t)=0,y(t), singsol=all)

~—

y(t) = crt? + cot
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 18

kDSolve [2xt~2xy' ' [t]-5*t*y' [t]+5*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) — t(02t3/2 + cl)
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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” + 3ty’ + y = 0

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

‘dsolve(t‘2*diff(y(t),t$2)+3*t*diff(y(t),t)+y(t)=0,y(t), singsol=all)

1 cln(t)

y(t) =5 +—

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 17

‘ DSolve [t~2xy' ' [t]+3*t*y' [t]+y[t]==0,y[t],t,IncludeSingularSolutions -> Truel

c2log(t) + a1

y(t) — :
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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]]

4%y — 8ty +9y =0

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

Ldsolve(4*t“2*diff(y(t),t$2)—8*t*diff(y(t),t)+9*y(t)=0,y(t), singsol=all)

~—

y(t) = c1t? + cot? In (t)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

kDSolve [4xt~2xy' ' [t]-8*t*xy' [t]+9*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

y(t) — %t3/2(302 log(£) + 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: 25

Ldsolve(t‘2*diff(y(t),t$2)+5*t*diff(y(t),t)+13*y(t)=0,y(t), singsol=all)

~—

y(t) = ¢y sin (t?; In (t)) 4 cacos (t?; In (2))

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26

LDSolve [t~2xy' ' [t]+5*t*y' [t]+13*y[t]==0,y[t],t,IncludeSingularSolutions -> True] J

c2 cos(3log(t)) + 1 sin(3log(t))
12

y(t) —
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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—2e'=0

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

e hY

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: 0.004 (sec). Leaf size: 24

LDSolve [y'' [t]-5*y' [t]+6*y[t] == 2xExp[t],y[t],t,IncludeSingularSolutions -> True]J

y(t) = €' (1+ € (e + 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—2e =0

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

e hY

dsolve(diff (y(t),t$2)-diff (y(t),t)-2xy(t) = 2*exp(-t),y(t), singsol=all)

N J

2te~t
3

y(t) = coe™t + e —

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 32

LDSolve [y''[t]-y' [t]1-2*%y[t] == 2*Exp[-t],y[t],t,IncludeSingularSolutions -> True] J

1
y(t) — §e_t(—6t + 9coe® — 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 +2+y—3e"t=0

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

e hY

dsolve(diff (y(t),t$2)+2+diff (y(t),t)+y(t) = 3*exp(-t),y(t), singsol=all)

N J

3et?
2

y(t) = coe " +te e +

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29

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

1
y(t) — ie_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—16e2 =0

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

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) = cze% + te%cl 1 2%
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24

LDSolve [4xy' ' [t]-4*y' [t]+y[t]l== 16*Exp[t/2],y[t],t,IncludeSingularSolutions -> Truel

y(t) — et/Q(t(Qt +c2) +¢)
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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) =0

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

-

Ldsolve(diff(y(t),t$2)+y(t) = tan(t),y(t), singsol=all)

~—

y(t) = cosin (t) + cos (t) ¢; — cos (¢) In (sec (t) + tan (t))
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 22

e

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

~—

y(t) — cos(t)(—arctanh(sin(t)) + ¢1) + co sin(t)
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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)> =0

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

Ldsolve(diff(y(t),t$2)+9*y(t) = 9*sec(3*t)"2,y(t), singsol=all)

y(t) = cosin (3t) + ¢; cos (3t) + In (sec (3t) + tan (3t)) sin (3t) — 1
v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 27

‘ DSolvel[y'' [t]+9*y[t] == 9xSec[3*t]~2,y[t],t,IncludeSingularSolutions -> True]

y(t) — sin(3t)(arctanh(sin(3t)) + c2) + ¢ cos(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]]

" ' e_2t

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

-

Ldsolve (diff (y(t) ,t$2) +4*diff (y(t),t)+4*y(t) = t~(-2)*exp(-2*t),y(t), singsol=all)}

y(t) = e ey + e ¥te; — (In(t) + 1) e ™

v/ Solution by Mathematica

Time used: 0.009 (sec). Leaf size: 23

‘ DSolvely'' [t]1+4*y' [t]+4*xy[t] == t~(-2)*Exp[-2*t],y[t],t,IncludeSingularSolutions %> Truel

y(t) = e 2 (=log(t) + cot — 1 +¢p)
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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" 4+ 4y —3csc(2t) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

-

Ldsolve(diff(y(t),t$2)+4*y(t) = 3*csc(2#t),y(t), singsol=all)

~—

31n (csc (2¢))sin (2t)  3cos (2t)¢

y(t) = cosin (2t) + ¢4 cos (2t) — 1 5

v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 47

DSolvely'' [t]1+4*y[t] ==3xCsc[2*t],y[t],t,IncludeSingularSolutions -> Truel ‘

N\ J

y(t) — i((—Gt + 4c;) cos(2t) + sin(2t) (3 log(tan(2t)) + 3log(cos(2t)) + 4cz))
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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]]

2

t
y" +y — 2sec <—> =0

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

Ldsolve(diff(y(t),t$2)+y(t) = 2xsec(t/2),y(t), singsol=all)

~—

y(t) = casin (t) + cos () ¢

e () (5 o 4) 1)) ()9

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 34

-

LDSolve [y'' [t]1+y[t]l== 2*Sec[t/2],y[t],t,IncludeSingularSolutions -> True]

~—/

y(t) — sin(t) (—4arctanh <sin (g)) + c2) +8cos (%) + ¢ cos(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]]

t

e —
2+1

yll_2yl+y_

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve(diff(y(t),t$2)—2*diff(y(t),t)+y(t) = exp(t)/(1+t~2),y(t), singsol=all) J

In (2 +1)

5 + tarctan (t))

y(t) = coe’ +tele; + ¢ (—

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 33

DSolvely'' [t]1-2*y' [t]+y[t] == Exp[t]/(1+t~2),y[t],t,IncludeSingularSolutions -> T#ue]

N

y(t) — %et(— log (t* + 1) + 2(t(arctan(t) + ¢2) + c1))
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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)=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

-

Ldsolve(diff(y(t),t$2)—5*diff(y(t),t)+6*y(t) = g(t),y(t), singsol=all)

y(t) = coe® + cre* + ( / q(®) e_3tdt) e — < / g(t) e_2tdt) e

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 56

~—

LDSolve [y'' [t]-5*y' [t]1+6*y[t] == g[t],y[t],t,IncludeSingularSolutions -> True] J

t

y(t) — e (/: —e XU g(K[1]))dK[1] + € (/1 e KB g(K[2]))dK[2] + 02) + 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)=0

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

[dsolve(diff(y(t),t$2)+4*y(t) = g(t),y(t), singsol=all)

~—

(J cos (2t) g(t) dt) sin (2t) ([ sin (2t) g(t) dt) cos (2t)

y(t) = cysin (2t) + c1 cos (2t) + 5 >

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 59

‘ DSolvely'' [t]1+4xy[t] == g[t],y[t],t,IncludeSingularSolutions -> True]

s(2K[2))g(K[2])dK[2] + cz)

l\Dll—‘

y(t) — sin(2t) (/lt
+ cos(2 (

H\ﬁ

—cos(K[1])g(K[1]) sin(K[1])dK[1] + cl>
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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]]

t2y —2y—3t2+1=0

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

( hY

dsolve(t~2*diff (y(t),t$2)-2*y(t) = 3*t~2-1,y(t), singsol=all)

&1

1
y@:@ﬁ+ﬁm@+§+t

v Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 31

‘ DSolve[t~2xy'' [t]-2*y[t] == 3*t~2-1,y[t],t,IncludeSingularSolutions -> Truel ‘

1 1
y(t) — t*log(t) + <_§ + cz) t? + % t3
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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]]

Py —t2+t)y +(2+t)y—282=0

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

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) = cot +tele; — 282
v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 20

‘ DSolve [t™2xy' ' [t]-t*(t+2)xy' [t]1+(t+2)*y[t] == 2*t~3,y[t],t, IncludeSingularSolutiobs -> True]

y(t) = t(—2t + c2¢’ — 2+ 1)



282

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+1)y'+y—62tt2=0

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

-

Ldsolve(t*diff(y(t),t$2)—(1+t)*diff(y(t),t)+y(t) = t"2%exp(2*t) ,y(t), singsol=a11)}

(t—1)e*

yt) = (t+1)co + et + 5

v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 31

‘ DSolve[txy'' [t]1-(1+t)*y' [t]1+y[t] == t~2*Exp[2*t],y[t],t,IncludeSingularSolutions %> Truel

1
y(t) — éeZt(t —1) +ciel —c(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]]

(—t+1)y +tf —y—2t—1)%et=0

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

Ldsolve((l-t)*diff(y(t),t$2)+t*diff(y(t),t)—y(t) = 2%(t-1) "2%exp(-t),y(t), singso¥%all)

(2t —1)e?

y(t) = cot + cre’ — 5

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 30

-

N
LDSolve [(1-t)*y' ' [t]+t*xy' [t]-y[t] == 2% (t-1)"2+Exp[-t],y[t],t, IncludeSingularSolutJions -> True

1

y(t) —» e’ (5 — t) + cret — eot
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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]]

%y — 3y'r +4y —In(z)2* =0

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

e N

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

In (z)® 22

y(x) = 2°cy + In (z) c12® + 5

v Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 27

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

1
y(z) — éxz (log®(z) + 12¢c; log(z) + 6¢1)
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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]]

1
2y + 'z + (x2 - Z) y—g(z)=0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 51

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-25/100)*y(x) = g(x),y(x), singsol=; 1)

. sin () ¢ s @)er X ( [ cos(;%g(x) dx) sin () — ( Ii sm(:)%g(-’t) dx) cos (z)
Y Va Vz

v Solution by Mathematica

Time used: 0.096 (sec). Leaf size: 96

-

N
LDSolve [x~2xy' ' [x]+x*y' [x]+(x"2-25/100) *xy [x] == g[x],y[x],x, IncludeSingularSolutiﬂns -> True]

—ix x jetK1] . 9z [z e~ iK[2)
eie (2 J7 B ARTY] 4 01) — ¥ 7 IR 41Ty + o)

y(z) = NG
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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 — 4> =0

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

( hY

dsolve (t™2*diff (y(t),t$2) -2xt*diff (y(t),t)+2xy(t) = 4*t~2,y(t), singsol=all)

y(t) = cot® + c1t + 43 (=1 +1n (2))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21

LDSolve [t=2*y' ' [t]-2xt*y' [t]+2xy[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]]

t2 + Tty +5y—t=0

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

|dsolve(t~2+diff (y(t),t$2)+7*t*diff (y(t),t)+5%y(t) = t,y(t), singsol=all)

v/ Solution by Mathematica

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

N
LDSolve [t~2xy' ' [t]+7*t*xy' [t]+b*y[t] ==t,y[t],t,IncludeSingularSolutions -> Truel J

_)_ _—
to 12+t
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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+1)y'+y—62tt2=0

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

-

Ldsolve(t*diff(y(t),t$2)—(1+t)*diff(y(t),t)+y(t) = t"2%exp(2*t) ,y(t), singsol=a11)}

(t—1)e*

yt) = (t+1)co + et + 5

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 31

‘ DSolve[t*y'' [t]1-(1+t)*y' [t1+y[t] ==t"2*xExp[2*t],y[t],t,IncludeSingularSolutions —F Truel

1
y(t) — éeZt(t —1) +ciel —c(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]]

(—t+ 1)y +ty —y—2(t—1)e*=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

[dsolve((l—t)*diff(y(t),t$2)+t*diff(y(t),t)—y(t) = 2+ (t-1)*exp(-t),y(t), singsol=; 1

1
y(t) = cat + ¢’ — 2 (t e 1Ei; (t —1) — e* 2Ei; (2t — 2) — 5) ot

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 47

LDSolve [(1-t)*y' ' [t]+t*xy' [t]-y[t] ==2x(t-1)*Exp[-t],y[t],t,IncludeSingularSolut ioan -> True]

N 2t ExplntegralEi(1 — t)

y(t) = —2¢"2 ExplntegralEi(2 — 2t) ;

+et+ et — et
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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 (t\/ﬁ) + ¢y cos <t\/§)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

LDSolve [u''[t]+2*xu[t] ==0,ult],t,IncludeSingularSolutions -> True]

~—

u(t) — ¢ cos <\/§t) + co8in (\/it)
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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"+uz+2u=0

With initial conditions

[u(0) = 0,4'(0) = 2]

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

[dsolve([diff(u(t),t$2)+1/4*diff(u(t),t)+2*u(t) = 0,u(0) = 0, D(w)(0) = 2],u(t), s}ingsol=a11)

161/127 e+ sin (V@t>

8
u(t) = 127

v/ Solution by Mathematica

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

‘ DSolve[{u'' [t]1+1/4*u' [t]+2*ul[t] ==0,{u[0]==0,u'[0]==2}},ult],t, IncludeSingularSol‘utions -> Tr

16e~*/8 sin < 182”)
/127

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]]

!
u"+%+4u—3cos (2) =0

With initial conditions

[u(0) = 2,4/(0) = 0]

v Solution by Maple
Time used: 0.046 (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(uw) (O}) = 0],u(t),

19274 ¢4 /1023 sin (VIZB!) 19658 cos (YIIB)  g6in (1) 12096 cos ()

t) =
u(®) 16242171 + 15877 + 15877 + 15877

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 68

1 [£]+125/1000%u’ [£] +4*u[t] ==3+Cos[t/4],{ul0]==0,u' [0]==0}},ult],t,IncludeSingulars

32(1023(sin (§) + 126 cos (4)) — 2¢7/1(65v/1023 sin (VIEBt ) + 64449 cos (V102 ) ) )
5414057

u(t) —
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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"—l—%—l—4u—3cos(2t) =0

With initial conditions

[u(0) = 2,4/(0) = 0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 40

e

Ldsolve([diff (u(t),t$2)+125/1000*%diff (u(t) ,t)+4*u(t) = 3*cos(2*t),u(0) = 2, D(u) ((;P = 0],u(t),

u(t) = —

382¢”151/1023 sin (V2! - 093+
16
1023 Fae reos| T

) + 125sin (2t)

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 39

'DSolve[{u''[t]+125/1000%u’ [t]+4*u[t] ==3+Cos[2+t],{u[0]==0,u' [0]==0}},ult] ,t,Incfpdesmgulars

, [3 .. V1023t
u(t) — 12sin(2t) — 128 341° sin T:
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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—3cos(6t) =

With initial conditions

[u(0) = 2,4/(0) = 0]

v Solution by Maple
Time used: 0.032 (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(uw) ((;P = 0],u(t),

-5 V1023 V1023
2806 e~ 151/1023 sin (Y192 ) 3432274 cos (YI2B) a6 0 6 1536 cos (61)

t) =
u(®) 1524549 + 16393 + 16393 16393

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 63

LDSolve [{u''[t]+125/1000*u' [t]+4*u[t] ==3*Cos[6*t],{ul0]==0,u' [0]==0}},ult],t, Incl\JudeSingularS

u(t)
4(3069 sin(6t) — 130944 cos(6t) + 32¢~/16 (4092 cos (—Vlfg?’f) — 5y/1023sin (Vm 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

u"—i—u’—i—%—cos(t):O

With initial conditions

[u(0) = 2,4/(0) = 0]

X Solution by Maple

e

Ldsolve([diff(u(t),t$2)+diff(u(t),t)+1/5*u(t)"3 = cos(t),u(0) =2, D(w)(0) = O],u(\Jt), singsol=

No solution found

X Solution by Mathematica

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

LDSolve [{u''[t]+u' [t]+1/5*u[t] "3 ==3*Cos[t],{ul0]==0,u' [0]==0}},ult],t, IncludeSin%ularSolution

Not solved
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299

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

‘0rder:=6;
'dsolve(diff (y(x),x$2)-y(x)=0,y(x) ,type='series',x=0);

y(z) = (1 + %x2 + ix‘l) y(0) + (:c + %x?’ + 1;_03”5) D(y) (0) + O(=?)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

e

kAsymptoticDSolveValue [y''[x]-y[x]==0,y[x],{x,0,5}]

~—

I xt  z?
y(x)—>02<m+g+x)+q(ﬂ+?+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]]

Y —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: 34

‘0rder:=6;
‘dsolve(diff(y(x),x$2)—x*diff(y(x),x)-y(x)=0,y(x),type='series',x=0);

y(z) = (1 + %xQ + éx‘*) y(0) + (:c + %x?’ + %xf’) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

e

kAsymptoticDSolveValue [y'' [x]-x*y' [x]-y[x]==0,y[x],{x,0,5}]

~—

z® xt  z?
N R |
y(z) 02<15+3+w>+01<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]]

y// + 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

p
‘0rder:=6;
| dsolve(diff (y(x),x$2)+k™2+x" 2%y (x)=0,y(x) ,type="'series',x=0);

k2t

y(z) = (1 ke ) y(0) + (x _ %k%"’) D(y) (0) + O(a®)

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}]

K%z K2zt
y(x) —)@(a:— W) —l—cl(l— ?)
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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]]

(1-2z)y"+y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

‘Order:=6; ‘
Ldsolve((l—x)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0); J

v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 63

‘ AsymptoticDSolveValue[(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

‘0rder:=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);

N

y(z) = (1 ot —1:4) y(0) + (a: - %gﬁ) D(y) (0) + O(")

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

e

LAsymptoticDSolveValue [(2+x~2) *y"' ' [x]-x*y' [x]+4*y[x]==0,y[x],{x,0,5}]

~—

(x) = ¢ 7_x5_x_3+m +c x—4—x2—|—1
Y \ 160 ~ 4 "\ 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]]

V' +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

‘0rder:=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 — %+ %x‘l) y(0) + (:c - %x?’ + éx‘r’) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

e

kAsymptoticDSolveValue [y'' [x]+x*y' [x]+2*xy[x]==0,y[x],{x,0,5}]

~—

A zt
y(:v)—>02<§—5—|—x) +cl(§—z2+1)
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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]]

(:r2-|-1)y”—4y’x+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

‘0rder:=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=0);

N

y(z) = y(0) + D(y) (0) = — 3y(0) 2* — w

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 26

LAsymptoticDSolveValue [(1+x72)*y"' ' [x]-4*xxy' [x]+6*y[x]==0,y[x],{x,0,5}]

y(z) = ¢ (x - %3> +c1(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]]

(—2z*+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

‘0rder:=6;
dsolve ((4-x"2)*diff (y(x) ,x$2)+2*y(x)=0,y(x) ,type="'series',x=0);

N

y(z) = (—%2 + 1) 4(0) + (w _ %x?’ - %gﬁ) D(y) (0) + O(c*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 35

e

kAsymptoticDSolveValue [(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]]

(—z?+3)y" —3yz—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 ((3-x"2) *diff (y(x) ,x$2) -3*x*diff (y(x),x)-y(x)=0,y(x) ,type="'series',x=0);

N

y(z) = (1 + %xz + 2—141:4) y(0) + (x + gz?’ + 12—5955) D(y) (0) + O(=?)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 70

e

LAsymptoticDSolveValue [(3-x"2)*y"' ' [x]-3*y' [x]-y[x]==0,y[x],{x,0,5}]

~—

(x) = ¢ ix5+w—4+m—3—I—x—2+1 +c &335+7_x4+2_x3+x_2+x
y '\1080 "36 " 18 ' 6 \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]]

1-2)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: 34

s

Order:=6;
‘dsolve((l—x)*diff(y(x),x$2)+x*diff(y(x),x)—y(x)=0,y(x),type='series',x=0);

_ 1o, 1as 1 a1 5 6
y(z) = (1+2x +6x + 547 +120x y(0) + D(y) (0) z + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 41

-

LAsymptoticDSolveValue [(1-x)*y' ' [x]+x*y' [x]-y[x]==0,y[x],{x,0,5}]

| —

¥ ot o z?
N i A
y(x) 61(12O+24+6+2+ )+02x
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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]]

2" +yz+3y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=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 — 256’2 + 3%554) y(0) + (w — -z + zioa:s) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

e

kAsymptoticDSolveValue [2ky' ' [x]+x*y' [x]+3*y[x]==0,y[x],{x,0,5}]

~—

(x) = ¢ x_5_x_3+x +c 5_354_3_x2+1
y 2\20 " 3 32~ 4
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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]]

Y —yr—y=0

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

‘0rder:=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='se#ies',x=0);

N\ J

1 1 1
y(x):2+x+x2+§x3+1x4+ﬁx5+0(x6)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 30

e B

LAsymptoticDSolveValue {y'' [x]-x*y' [x]-y[x]==0,{y[0]==2,y' [0]==1}},y[x],{x,0,5}] J
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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) = —1,4/(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; W
‘dsolve([(2+x‘2)*diff(y(x),x$2)—x*diff(y(x),x)+4*y(x)=0,y(o) = -1, D(y) (0) = 3],y(#(),type='ser

1 21
y(x) = —1+3z+ 2% — Zx?’ - 6x4 + ﬁxs + 0 (2%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32

LAsymptoticDSolveValue [{(2+x~2) *y"' ' [x]-x*y' [x]+4*y [x]==0,{y[0]==-1,y' [0]==3}},y [X]J, {x,0,5}]

21 5 4 3
y(z) — 169; —%—3%4-:52—!—335—1
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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]]

V' +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: 0.0 (sec). Leaf size: 20

‘0rder:=6; ‘
dsolve ([diff (y(x),x$2)+x*diff (y(x),x)+2xy(x)=0,y(0) = 4, D(y)(0) = -1],y(x),type=

N\ J

'series',x=0

1 4 1
y(x):4—x—4x2+§x3+§x4—§x5+0(x6)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

r

LAsymptoticDSolveValue {y'' [x]+x*y' [x]+2*y[x]==0,{y[0]==4,y' [0]==-1}},y[x],{x,0, 5}}]

5 ggt g3
y(x)—)—%+%+%—4x2—z+4
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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]]

1-2)y"+yz—y=0

With initial conditions
[y(0) = —3,y/(0) = 2]
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; W
‘dsolve ([(1-x)*diff (y(x),x$2)+x*diff (y(x) ,x)-y(x)=0,y(0) = -3, D(y)(0) = 2],y(x),?&pe='series'

3 1 1 1
- _ 2 _v2_- 3_ -, 4_ -5 6
y(z) = -3+ 2z 5T~ 5%~ ® + O (z°)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 36

AsymptoticDSolveValue [{(1-x)*y'' [x]+x*y' [x]-y[x]==0,{y[0]==-3,y"' [0]==2}},y[x],{x,0,5}]

N
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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]]

y' =2+ My =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

‘0rder:=6;
‘dsolve(diff(y(x),x$2)—2*x*diff(y(x),x)+1ambda*y(x)=0,y(x),type='series',x=0);

u(z) = (1 B )\;2 N A(A ;44):54) 4(0)

+ (o= O=22 L BEDEEENTY by )+ 0

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80

LAsymptoticDSolveValue [y'' [x]-2*x*y' [x]+\ [Lambda] *y [x]==0,y[x],{x,0,5}]

(z) = ¢ Yo A o MR @ N (X At
y 2\120 " 15 "10 6 ' 3 24 "6 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]]

Y —yr—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

‘0rder:=6; ‘
dsolve([diff (y(x),x$2)-x*diff (y(x),x)-y(x)=0,y(0) = 1, D(y)(0) = O],y(x),type='se#ies',x=0);

N\ J

y(z) =1+ %x2 + éx‘l + O (z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

e B

LAsymptoticDSolveValue {y'' [x]-x*y' [x]-y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0,5}] J

y(z)—>%+%+1
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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; W
‘dsolve([(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(xp,type=‘seri

y(x) =1—-2°+ %x‘*—i—o (%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 17

LAsymptoticDSolveValue [{(2+x~2) *y"' ' [x]-x*y' [x]+4xy [x]==0,{y[0]==1,y' [0]==0}},y[x] ,J{X, 0,5}]
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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]]

V' +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

‘0rder:=6; ‘
dsolve ([diff (y(x),x$2)+x*diff (y(x),x)+2xy(x)=0,y(0) = 0, D(y) (0) = 1],y(x),type='%eries',x=0)

N\ J

y(z) =z — %x3 + %x‘r’ + 0 (2%

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

e B

LAsymptoticDSolveValue {y'' [x]+x*y' [x]+2*y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0, 5}]J

.z
y(w)—>§—5+x
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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]]

(—2*+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; W
‘dsolve([(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(xp,type=‘seri

_ . Lls 1 5 6
y(z) =1 — -2 610° + O (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

LAsymptoticDSolveValue [{(4-x"2)*y"' ' [x]+x*y' [x]+2*y [x]==0,{y[0]==0,y' [0]==1}},y[x] ,J{X, 0,5}]

s o8
y(x) — 610 8 +
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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]]

y//+$2y: 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: 12

(0rder:=6; \‘
Ldsolve( [diff (y(x),x$2)+x"2xy(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0) ;J

1
— 1 T4 6
y(x) 5% + O (z°
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 12
LAsymptoticDSolveValue {y' ' [x]+x~2*y[x]==0,{y[0]==1,y"' [0]==0}},y[x],{x,0,5}] J
4
y(z) > 1-

12
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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,

(1-2)y"+yz—-2y=0

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

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

(Order:=6;

_linear, ¢

N

‘ dsolve ([(1-x)*diff (y(x) ,x$2)+x*diff (y(x),x)-2*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x) ,Jtype='series

o L 1, 1 6
y(x)—m—l—Gx + 550+ o5 + O (z°)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 26

N

5 .'134 3

x T
y(ac)—>ﬂ+ﬁ+€+x

AsymptoticDSolveValue [{(1-x)*y' ' [x]+x*y' [x]-2*y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0,5}]



321
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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

‘0rder:=6; ‘
dsolve ([diff (y(x),x$2)+x*diff (y(x),x)+y(x)=0,y(0) = 1, D(y) (0) = O],y(x),type='se#ies',x=0);

N\ J

1 1
y(z) =1- §x2 + §x4 + O (z°

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

e B

LAsymptoticDSolveValue {y'' [x]+x*y' [x]+y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0,5}] J

yz) > — — —+1
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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,'(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; W
‘dsolve([diff(y(x),x$2)+sin(x)*diff (y(x),x)+cos(x)*y(x)=0,y(0) = 0, D(y)(0) = 1],¥yx),type=-se

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 19

AsymptoticDSolveValue [{y'' [x]+Sin[x]*y' [x]+Cos[x]*y[x]==0,{y[0]==0,y' [0]==1}},y [xp ,{x,0,5}]

N J
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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]]

2+ (z+ 1)y +3In(z)y =0

With initial conditions

ly(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

e

A\

Order:=6;
‘dsolve([x‘2*diff(y(x),X$2)+(1+x)*diff(y(x),x)+3*ln(x)*y(x)=0,y(1) = 2, D(y) (1) =/P],y(x),type

y(z) =2 — (z — 1)3+£(x— 1)t = %(x— 1Y° + 0 ((z - 1)°)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 30

-

AsymptoticDSolveValue [{x"2*y'' [x]+(1+x)*y' [x]+3*Log[x]*y[x]==0,{y[1]==2,y' [1] ==0]:P> ,y[x1,{x,1,

N\

y(z) = —%(m _1y 4 Z(x 1Y (- 1) 42
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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]]

Y +y'z* +sin(z)y =0

With initial conditions
[¥(0) = ao,4'(0) = a4]

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e

A\

Order:=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) = a__1]1,y(x) ,type=

1 1
y(-'L') =qag+ a1 — 6(10.’]}3 - 6(1,1.’)34 + anol'f) + O <$6>

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 32

-

AsymptoticDSolveValue [{y'' [x]+x"2xy' [x]+Sin[x]*y[x]==0,{y[0]==a0,y' [0]==all}},y [x]\, {x,0,5}]

N\

a0z?® B a0z? +a0— alz?
120 6 6

y(z) — +alz
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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 xo = 0.

ODE order: 2.

ODE degree: 1.

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

y' 4+ 4y + 6yz =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

‘0rder:=6;
‘dsolve(diff(y(x),x$2)+4*diff(y(x),x)+6*x*y(x)=0,y(x),type='series',x=0);

4 8, 19, 47
y(z) = (1 -z’ +at - g:c5) y(0) + (w —22% + 5303 - Ew“ + 1—5335) D(y) (0) + O(a°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 55

e

kAsymptoticDSolveValue [y'' [x]+4xy' [x]+6*x*y[x]==0,y[x],{x,0,5}]

~—

45 4 5 1 4 3
y(w)—>61<—%+x4—x3+1>+02(I—§— 9636 +8%—2x2+x>
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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 xo = 4.

ODE order: 2.

ODE degree: 1.

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

y' 4+ 4y + 6yz =0

With the expansion point for the power series method at x = 4.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 54

‘0rder:=6;
‘dsolve(diff(y(x),x$2)+4*diff(y(x),x)+6*x*y(x)=0,y(x),type='series',x=4);

5

4(z — 4)° N 29(x —4)"
3 6

y(z) = (1 —12(z — 4)> + 15(z — 4)° + 9(z — 4)* — M) y(4)

+ (x—4—2(x—4)2 - 5(x;4)5> D(y) (4) + O(=°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 79

-

LAsymptoticDSolveValue [y'' [x]+4xy' [x]+6*x*y [x]==0,y[x],{x,4,5}]

| —

y(z) = ¢ (—%(w — 4%+ 9(z — 4)* + 15(z — 4)* — 12(z — 4)* + 1)
+c (—g(a: —4)5 + 2—5(30 —4)* - g(a: — 4P —2(z—4)*+z —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 —22-3)y" +yr+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

‘0rder:=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',x=0);

N J

2 4 16 1 5 5 7
=(14+2 2,3, -, 4 _ ~.5 3 4 5 D 6
y(z) ( +3w 27x +81z 93: ) y(0)+ (z—l——lgx ——54a: +—72x ) (v) (0)+O(x )

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

e

LAsymptoticDSolveValue [(x"2-2%x-3) *y' ' [x]+x*y' [x]+4*y[x]==0,y[x],{x,0,5}]

~—

() > ¢ 7_x5_5_x4+5_x3+m +c _x_5+16x4_4_x3+2_x2+1
YE) =279 T s T 18 "9 " 81 27 "3
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14.8 problem 6. case zj = 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 xo = 4 only.

ODE order: 2.

ODE degree: 1.

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

(22 —22-3)y" +yr+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

‘0rder:=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',x=4);

N J

) 15 25 1875

N (x_4_ 2z — 4)? N (z-4° 2(=-4* N 157(a7—4)5> D) (4) + 0(&")

y(x):<1_2($—4) A= 44" 199z —4) );,(4)

) 10 5 15000

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 , 4 , 2 ,
y(z) — cl< 1875 o (x—4)"+ 15(95 4) 5(x 4)°+1

157(z —4)° 2 ) , ,
+02< 15000 75(w )+ —(z—4) (x—4)*+z—-4
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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 xo = —4.

ODE order: 2.

ODE degree: 1.

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

(22 —22-3)y" +yr+4y =0

With the expansion point for the power series method at x = —4.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 54

‘0rder:=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',x=—4P;

N

B 2z +4)° 4z+4)° 4@=z+4)' (z+4)°
y(w)_<1_ 21 189 1323 3087 ) (=4)

2 3 4 5
+<$+4+2(x+4) _(z+4) 11z +4)" 157(z+4)

21 54 1323 74088 > D(y) (-4) +0(")

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 0
- - - — 4)° — — 4 1
y(@) > e ( 3087 1323 1 T T pE T

157(z +4)° 11(z+4)* 1 5 2 )
- - (a4 4P+ (x4 4
+c2( 74088 A IR



331

14.10 problem 7. case xyo =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]]

(2°+1)y" + 4z +y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

‘0rder:=6;
dsolve ((1+x~3) *diff (y(x) ,x$2) +4*xx*diff (y(x) ,x)+y(x)=0,y(x) ,type="'series',x=0);

N

y(z) = (1 — %a:z + gx4 + %x5> y(0) + (x _ oy —x5> D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

e

LAsymptoticDSolveValue [(1+x73)*y"' ' [x]+4*x*y ' [x]+y[x]==0,y[x],{x,0,5}]

~—

(x) = ¢ iﬂU5—5—x3+310 +c x_5+3_a:4_x_2+1
y 2 2078 "2
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14.11 problem 7. case xyp =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 xo = 2.

ODE order: 2.

ODE degree: 1.

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

(2°+1)y" + 4z +y=0

With the expansion point for the power series method at x = 2.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘0rder:=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);

N

(=2+2)> 10(-2+2)® 451(-2+4=z)* 1151(-2+=2)°
— (1= _ 2
y(z) ( 18 T 243 17406 T 78732 2

N (_2+x_ 4(=2 + z)? L 115(=2+ z)® 271(-2+2)" L 97I3(—2+ z)5) D) (@)

9 486 2187 157464
+ 0 (xﬁ)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

LAsymptoticDSolveValue [(1+x73)*y"' ' [x]+4*x*y ' [x]+y[x]==0,y[x],{x,2,5}]

1151(z — 2)°  451(z —2)* 10 , 1 \
_ (=28 — —(z—2)2+1
ylz) = Cl( 78732 17496 Toz® TV T gle -2
(9B =27 2Tz —2)* 115
2\ 157464 2187 486

(:r—2)3—g($—2)2—|—x—2)
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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]]

2y +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

p
‘0rder:=6;
Ldsolve(x*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=1);

y(x):<1_(a:—21) NG ) >y(1)

+ <x Pk N A O e 1)5> D(y) (1) + O(=°)

6 12 24

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 78

‘ AsymptoticDSolveValue[x*y'' [x]+y[x]==0,y[x],{x,1,5}]
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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)]‘]]

(_x2+1) y"—y’x+a2y= 0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

‘0rder:=6; ‘
dsolve((l—x‘Q)*diff(y(x),X$2)-X*diff(y(X),X)+31PhaA2*Y(X)=O’Y(X)’type='series"x=p);

N

y(a:) _ (1 _ a22x2 N a2(a22; 4)x ) y(O)
N (a:— (a? —61):103 N (a* — 123(2)4-9)&05) D(y) (0) + O(a®)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88

LAsmptoticDSolveValue [(1-x~2)*y' ' [x]-x*y' [x]+\ [Alpha] ~2*y [x]==0,y[x],{x,0,5}] J

@) = c atxd B a’x® N 3_x5 B oz’ N x_3 vz 4o ozt a?zxt aPr? 41
y 2\120 " 12 "0 6 "6 Y 6 2
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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

‘0rder:=6;
‘dsolve(diff(y(x),x)-y(x)=0,y(x),type='series',x=0);

1 1 1 1
= 1 2 Z 3 4 5 6
y(z) ( +x+2x—r§:+2ﬁz+1%x)ymy+0@)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 37

e

kAsymptoticDSolveValue [y' [x]-y[x]==0,y[x],{x,0,5}]

~—

2 ozt d P
v 1
y(x)—)cl<120+24+ 6 + 2 +z+ )
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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 [_separablel

—yx+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

‘0rder:=6;
‘dsolve(diff(y(x),x)—x*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + %xz + éx‘*) y(0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 22

e

kAsymptoticDSolveValue [y' [x]-x*y[x]==0,y[x],{x,0,5}]

~—

zt  x?
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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 [_separablel

y(1-2z)—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

s

Order:=6;
|dsolve((1-x)*diff (y(x),x)=y(x),y(x),type='series',x=0);

y(z) = (2" +z* + 2 + 2 + £+ 1) y(0) + O(=°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 21

kAsymptoticDSolveValue [(1-x)*y' [x]==y[x],y[x],{x,0,5}]

yz) 5@+t + + ¥+ +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: 0.0 (sec). Leaf size: 101

‘0rder:=6; ‘
dsolve((l—x‘Q)*diff(y(x),x$2)—2*x*diff(y(x),x)+a1pha*(alpha+1)*y(x)=0,y(x),type='%eries',x=0)

N J

a(l+a)z?  a(a®+2a? —5a — 6) r
o) = (1- 2T el 2R s 0T )
2 9.3 4 3 _ 1242 _ 5
+<x_(a +c:5 2)x +(a + 20 131a20 l4a +24) x )D(y)(O)—i—O(mG)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127

kAsymptoticDSolveValue [(1-x"2)*y' ' [x]-2*x*y' [x]+\ [Alpha]*(\ [Alpha]+1)*y[x]==0,y [x]J, {x,0,5}]

1 1 1 z°
y(x) = co (@(—oﬁ—a) $5—m(—a2—a) (& +a) xs—m(az-l-oz) x5+€——(a2+a) z®



339

15 Chapter 7.5, Homogeneous Linear Systems with

Constant Coefficients. page 407
15.1 problem 30 . . . . . .. 340
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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
40 ==+

With initial conditions
[£1(0) = —17,25(0) = —21]

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

Ldsolve([diff(x__l(t),t) = -1/10*x__1(t)+3/40*x__2(t), diff(x__2(t),t) = 1/10*x__1J(t)—1/5*x__2

29e¢~i 165e 2
.’El(t) = 3 — 3
29¢~i 55e" %
l'z(t) = — —

4 4

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 52

‘ DSolve [{x1' [t]==-1/10*x1[t]+3/40*x2[t],x2' [t]==1/10*x1[t]-1/5*x2[t]},{x1[0]==-17, #{2 [0]==-21},

1
x1(t) — ge—t/‘* (29 — 165¢'/%)

1
x2(t) — — 77" (55€"° +29)
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16 Chapter 7.6, Complex Eigenvalues. page 417

16.1 problem 1 . . . . . . . . . e 342
16.2 problem 2 . . . . . ..
16.3 problem 3 . . . . . .. [344]
16.4 problem 4 . . . . . . L
16.5 problem 5 . . . . . . L. 346
16.6 problem 6 . . . . . . ... 347
16.7 problem 7 . . . . .. L
16.8 problem 8 . . . . . . L 349
16.9 problem 9 . . . . . . L B51]
16.10problem 10 . . . . . . . . L e
16.11problem 11 . . . . . . . . . L 353]
16.12problem 12 . . . . . . . L 354
16.13problem 23 . . . . . .. L
16.14problem 24 . . . . . .. L 357

16.15problem 25 . . . . . L e 359
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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: 0.031 (sec). Leaf size: 54

~N
3

Ldsolve( [Aiff(x__1(t),t)=3*x__1(t)-2*x__2(t),diff(x__2(t),t)=4*x__1(t)-1*x__2(t)] J[x__l (t), x_

e’(cy sin (2t) — cosin (2¢) + ¢; cos (2t) + ¢2 cos (2t))
2

xl(t) =

T5(t) = e’(cy sin (2t) + ¢y cos (2t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58

LDSolve [{x1'[t]==3%x1[t]-2%x2[t],x2"' [t]==4xx1[t]-1*x2[t]},{x1[t],x2[t]},t, IncludeSJingularSolut

x1(t) — €’(cy cos(2t) + (c1 — ca) sin(2t))
x2(t) — €*(cy cos(2t) + (2¢; — 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

z1(t) = —21(t) — 422(t)
y(t) = 1(t) — 22(2)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46

Ldsolve( [diff(x__1(t),t)=—1*xx__1(t)-4*x__2(t),diff (x__2(t) ,t)=1*x__1(t)—l*x__2(t)]\J, [x__1(t), x

71(t) = —2e *(cysin (2t) — ¢; cos (2t))

T2(t) = e *(cy sin (2t) + ¢y cos (2t))

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 55

‘ DSolve [{x1' [t]==-1*x1[t]-4*x2[t],x2' [t]==1%x1[t]-1*x2[t]},{x1[t],x2[t]1},t, IncludeﬁingularSolu

x1(t) — e7*(cy cos(2t) — 2c, sin(2t))

1
x2(t) — §e_t(202 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
71 (t) = 2z1(t) — 5o (t)

z5(t) = 1(t) — 272(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

~N
3

Ldsolve( [diff(x__1(t),t)=2*xx__1(t)-6*x__2(t),diff(x__2(t),t)=1*x__1(t)-2*x__2(t)] J[x__l (t), x_

x1(t) = cos (t) ¢; — cosin (t) + 2¢; sin (t) + 2¢; cos (¢)

Z2(t) = ¢ sin (t) + cg cos (2)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 41

‘ DSolve [{x1' [t]==2*x1[t]-5*x2[t],x2' [t]==1%x1[t]-2*x2[t]},{x1[t],x2[t]1},t, IncludeSﬁ.ngularSolut

x1(t) — c1(2sin(t) + cos(t)) — 5eq sin(t)
x2(t) = cacos(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: 0.032 (sec). Leaf size: 58

-

Ldsolve( [diff(x__1(t),t)=2*xx__1(t)-5/2*x__2(t),diff(x__2(t),t)=9/5*x__1(t)-1*x__2 (}:)] , [x__1(t)

(t) 5e2 (sin (%) ¢; — sin (%) ca + cos (¥) 1 + cos (%) ca)
I =
6

sin ﬁ + ﬁ
9 C1 COS 9 Co
v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 84

[NIES

$2(t) =€

LDSolve [{x1' [t]==2%x1[t]-5/2%x2[t],x2"' [t]==9/5*x1[t]-1*x2[t]},{x1[t],x2[t]},¢, InclJudeSingularS

1
x1(t) — getﬂ <3c1 cos <%) + (3c1 — 5cg) sin (%))

1
x2(t) — Set/Q <562 cos <%) + (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

) (t) = 71(t) — z2(t)
z5(t) = 5z1(t) — 3xo(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 48

~N
3

Ldsolve( [Aiff(x__1(t),t)=1*x__1(t)-1*x__2(t),diff(x__2(t),t)=6*x__1(t)-3*x__2(t)] J[x__l (t), x_

e *(cos (t) c; — cosin (t) + 2¢4 sin () + 2¢; cos (t))
)

.’L'l(t) =

T2(t) = e *(cy sin (t) + ¢ cos (2))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 55

LDSolve [{x1'[t]==1%x1[t]-1*x2[t],x2"' [t]==5*x1[t]-3*x2[t]},{x1[t],x2[t]},t, IncludeSJingularSolut

x1(t) — e *(c1 cos(t) + (2¢1 — ¢2) sin(t))
x2(t) — e *(5¢c; sin(t) + co(cos(t) — 2sin(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

1 (t) = 71(t) + 222(2)
zo(t) = —5z1(t) — zo(t)

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

Ldsolve( [diff(x__1(t),t)=1*xx__1(t)+2*x__2(%),diff (x__2(t) ,t)=—5*x__1(t)—l*x__2(t)]\J, [x__1(t), x

3cicos (3t)  3cosin(3t) cysin(3t)  cacos(3t)
5 ' 5 5 5

171(7:) = —

Zo(t) = c1 8in (3t) + ¢ cos (3t)

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 54

LDSolve [{x1'[t]==1*x1[t]+2*x2[t],x2' [t]==-B*x1[t]-1*x2[t]},{x1[t],x2[t]},t, IncludeFingularSolu

x1(t) — ¢1 cos(3t) + %(01 + 2¢5) sin(3t)

1
x2(t) — co cos(3t) — 5(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
z1(t) = 71 (t)
z5(t) = 2z1(t) + z2(t) — 223(t)
z5(t) = 3z1(t) + 2z2(t) + z3(t)
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 54

[dsolve([diff(x__l(t),t)=1*x__1(t)+0*x__2(t)+0*x__3(t),diff(x__2(t),t)=2*x__1(t)+{%x__2(t)—2*x

z1(t) = cr€’

e’(2c3 sin (2t) — 2¢5 cos (2t) + 3¢y)

z3(t) = €’ (cgsin (2t) + c3 cos (2t) + ¢;)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 95

DSolve[{x1' [t]1==1*x1[t]+0*x2[t]+0*x3[t],x2' [t]==2*x1[t]+1*x2[t]-2*x3[t],x3' [t] ==3%~<x1 [t]+2*x2[

N

x1(t) — cie*
1
x2(t) — 5&((301 + 2¢) cos(2t) + 2(c1 — ¢3) sin(2t) — 3¢y)

x3(t) - %et(2(03 — 1) 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

71 (t) = —3z1(¢) + 2z3(t)
Ty(t) = 21(¢) — 72(2)
z5(t) = —2z1(t) — z2(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 174

Ldsolve( [diff(x__1(t),t)=-3*x__1(t)+0%x__2(t)+2*x__3(t),diff(x__2(t),t)=1*x__1 (t)—Jl*x__2(t)-O*

2coetsin (tv/2 /2 tv/2
xl(t)=201e_2t—|- coe s;n( \/_) e :)():os( \/_)

2cset cos (t\/i) cse /2 sin (t\/§)
+ 3 + 3

. ce7tsin (8v2)  ceetV/2 cos (tV2)

zo(t) = —2cie7? 3

3
cse~tcos (tv/2)  cze7tV/2 sin (tv2)
B 3 + 3

x3(t) = cie”* + cesin (t\/§> + c3e " cos (t\/§>
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v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 231

LDSolve [{x1'[t]==-3*x1[t]+0*x2[t]+2*x3[t] ,x2' [t]==1*x1[t] -1*x2[t]-0*x3[t] ,x3"' [t]==—2*x1[t] -1*x

x1(t) — %e_% (et ((cl +2(co+c3)) cos (\/Et) —/2(2¢1+¢,—2c¢3) sin (ﬁt)) +2(c1—c —03)>
x2(t) — %6_% (et (2(201 + ¢y — 2¢3) cos (\/§t> +v2(c; + 2(cy + ¢3)) sin <\/§t>> )

+ 4(—01 +co + 03)
x3(t) — %G_Zt <et (2(—01 + c2 + 4c3) cos <\/§t> + V2(=5¢; — 4cy + 2¢3) sin (ﬁt))

+2(cp — o — 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: 0.016 (sec). Leaf size: 32

Ldsolve([diff(x__l(t),t) = x__1(£)-5%x__2(t), diff(x__2(t),t) = x__1(t)—3*x__2(t),} x__1(0)

z1(t) = e *(cos (t) — 3sin (t))

z5(t) = e *(—sin (t) + cos (¢))

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34

1

‘ DSolve [{x1' [t]==1%x1[t]-5*x2[t],x2' [t]==1*x1[t]-3*x2[t]},{x1[0]==1,x2[0]==1}, {x1 [ﬁ] ,x2[t]1},t,

x1(t) — e *(cos(t) — 3sin(t))
x2(t) — e *(cos(t) — sin(t))



352

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

21 (t) = —3z1(¢) + 2z2(t)
zy(t) = —x1(t) — z2(t)

With initial conditions
[21(0) = 1,22(0) = —2]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 37

Ldsolve([diff(x__l(t),t) = =3*x__1(t)+2*xx__2(t), diff(x__2(t),t) = —x__1(t)—x__2(t\J), x__1(0) =

z1(t) = —e " *(—cos (t) + 5sin (t))

To(t) = e *(—3sin (t) — 2cos (t))

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}, {x‘l [t],x2[t]1},

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
) =200 gy
2 (0) = () - 220

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

-

Ldsolve( [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*x__2 (\Jt)] , [x__1(t)

z1(t) = e (cos (t) ¢ + ¢ cos (t) + ¢; sin () — ¢y sin (2))

zo(t) = e 1 (cy sin () + ¢ cos ()

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56

e

LDSolve [{x1'[t]==3/4*x1[t]-2*x2[t] ,x2' [t]==1*x1[t]-5/4*x2[t]},{x1[t],x2[t]},t, Inc]jJudeSingularS

x1(t) = e~/*(c; cos(t) + (c1 — 2¢5) sin(t))
x2(t) = e~/*(cy cos(t) + (¢c1 — ¢3) 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: 0.032 (sec). Leaf size: 48

-

Ldsolve([diff(x__l(t),t)=-4/5*x__1(t)+2*x__2(t),diff(x__2(t),t)=-1*x__1(t)+6/5*x

206)7, x__1(

z1(t) = —e3 (cos (t) ¢1 — ¢ cos (t) — ¢y sin () — ¢y sin (2))

o (t) = €5 (cy sin (£) + ¢ cos (1))

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 56

e

LDSolve [{x1'[t]==-4/5*x1[t]+2*x2[t] ,x2' [t]==-1*x1[t]+6/5*x2[t]},{x1[t],x2[t]},t, II; ludeSingula

x1(t) — €*/5(cy cos(t) — (c1 — 2¢;) sin(t))
x2(t) = €'/(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
#() =19 4 o)
() =~ (t) - 20
(1) = -2

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

\dsolve([diff (x__1(t),t)=-1/4%x__1(t)+1xx__2(t)+0%x__3(t) ,diff (x__2(t),t)=-1¥x__1(t)-1/4%x__2(

z1(t) = —e7d (cos (t) c; — cosin (t))

zo(t) = e 1 (cy sin () + ¢ cos ()



356

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 110

LDSolve [{x1' [t]==-1/4%*x1[t]+1%x2[t]+0*x3[t],x2"' [t]==-1%x1[t]-1/4*x2[t]+0*x3[t],x3 'J[t] ==0%x1 [t]

x1(t) = e 4(cy cos(t) + ¢ sin(t))
x2(t) — e t*4(cy cos(t) — ¢ sin(t))
x3(t) — cze”/*

x1(t) = e 4(cy cos(t) + ¢ sin(t))
x2(t) — t/4( cos(t) — ¢; 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
#() =19 4 o)
() =~ (t) - 20
j(o) = 20

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

\dsolve([diff (x__1(t),t)=-1/4%x__1(t)+1xx__2(t)+0%x__3(t) ,diff (x__2(t),t)=-1¥x__1(t)-1/4%x__2(

z1(t) = —e7d (cos (t) c; — cosin (t))

zo(t) = e 1 (cy sin () + ¢ cos ()

I3 (t) = 636%
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v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 110

LDSolve [{x1' [t]==-1/4%*x1[t]+1%x2[t]+0*x3[t],x2"' [t]==-1%x1[t]-1/4*x2[t]+0*x3[t],x3 'J[t] ==0%x1 [t]

x1(t) = e 4(cy cos(t) + ¢ sin(t))
x2(t) — e t*4(cy cos(t) — ¢ sin(t))
x3(t) — 03et/ 10

x1(t) = e 4(cy cos(t) + ¢ sin(t))
x2(t) — t/4( cos(t) — ¢; sin(t))
x3(t) —



16.15 problem 25

Internal problem ID [765]
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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
! T2 (t)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 46

-

Ldsolve( [iff(x__1(t),t)=-1/2*%x__1(t)-1/8*x__2(t),diff(x__2(t),t)=2*x__1 (t)-l/2*x_}_2 t)],[x__1

e %(cos (L) er—sin (%) ¢)

:vl(t) = 4

_t t .
To(t) = €72 (cz cos (5) + ¢; sin (

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]1},t, IJncludeSingul

1 t [t
x1(t) — Ze_t/Q <401 cos (§> — ¢o8in (5))

—t/2 t [t
x2(t) > e cpcos | + 4c; sin 3
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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

71 (t) = 3z1(t) — 4z (t)
zy(t) = z1(t) — 22(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

~N
3

Ldsolve( [Aiff(x__1(t),t)=3*x__1(t)-4*x__2(t),diff(x__2(t),t)=1*x__1(t)-1*x__2(t)] J[x__l (t), x_

71(t) = €"(2cot + 2¢1 + )

zo(t) = €*(cat + 1)

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, IncludeSﬁngularSolut

x1(t) — €'(2c1t — 4eot + 1)
x2(t) — €'((c1 — 2¢2)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: 0.031 (sec). Leaf size: 24

~N
3

Ldsolve( [Aiff(x__1(t),t)=4*x__1(t)-2*x__2(t),diff(x__2(t),t)=8*x__1(t)-4*x__2(t)] J[x__l (t), x_

1 1 1
xl(t) = gcl + iclt + 502
zo(t) =t + ¢

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, IncludeSJingularSolut

x1(t) = 4eit — 2cot + ¢4
X2(t) — 8¢t — 402t +c



17.3 problem 3

Internal problem ID [768]
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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
£ = =221 44yt

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

[dsolve( [iff(x__1(t),t)=-3/2*%x__1(t)+1*x__2(t),diff(x__2(t),t)=-1/4*x__1(t) -1/2*}; 28], [x__

z1(t) =27 (cot + 1 — 2¢3)

To(t) = e (ot + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52

e

LDSolve [{x1'[t]==-3/2%x1[t]+1*x2[t] ,x2' [t]==-1/4*x1[t]-1/2*x2[t]},{x1[t],x2[t]1},t JIncludeSingu

x1(t) - %e—t(z@t —a(t—2)

x2(t) — }le—t(z@(t +2) - et)
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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
zi(t) = =3z () + 5z;(t)
() = =21 4 gm0

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

-

Ldsolve([diff(x__l(t),t)=-3*x__1(t)+5/2*x__2(t),diff(x__2(t),t)=-5/2*x__1(t)+2*x

206)7, x__1(

e s (5cat + 5ep — 2¢9)
5

Jil(t) =

To(t) = e 2(cot + 1)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 58

LDSolve [{x1' [t]==-3*x1[t]+5/2%x2[t],x2' [t]==-5/2*x1[t]+2*x2[t]},{x1[t],x2[t]1},t, II; ludeSingula

1
x1(t) — §e_t/2(c1(2 — 5t) + 5cat)

1
x2(t) — Ee_t/2(02(5t +2) — 5cyt)
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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

zy(t) = 221(t) + 2a2(t) — 23(t)
x%(t) = —.’Ez(t) + .'E3(t)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 76

Ldsolve([diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__z(t),t)=2*x__1(t)+{kx__2(t)-1*x

i) (t) =2 e_tcl — Cgezt — e2t03t - C3€2t

r3(t) = e7e; + cpe® + e*est
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v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 151

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] ==oJ>«x1 [t]-1%x2[

X1(H) = e (e (26% +1) + (e + c5) (%~ 1)

x2(t) — %e_t (e (c1(6t+4) + c2(3t +5) + c3(3t — 4)) + 4(—c1 + 2 + c3))

x3(t) = ée_t (2(=c1 + ¢ + c3) — €% (1 (6t — 2) + ca(3t + 2) + e3(3¢ — 7))
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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: 0.063 (sec). Leaf size: 64

( hY

dsolve([diff(x__i(t),t)=0*x__1(t)+1*x__2(t)+1*x__3(t),diff(x__2(t),t)=1*x__1(t)+0%x__2(t)+1*x

N\ J

71(t) = cpe® — 2c3e™! — ey

To(t) = cee® + cze™' + el
z3(t) = cpe® 4 cze?

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 114

' DSolve [{x1' [t]==0xx1[t]+1%x2[t]+1*x3[t],x2" [t]==1xx1[t]+0*x2[t]+1%x3[t],x3" [t]==1%x1[t]+1xx2[

x1(t) — %e‘t (cr(e¥+2) + (2 +¢c3) (¥ = 1))

1
x2(t) — ge_t((cl + 3+ c3)e* —c1 +2c3 — c3)

1
x3(t) — ge_t((cl + ¢34 c3)e® — c1 — ca + 2¢3)
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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(t) — 4wa(t)
z4(t) = 41 (t) — Tzo(t)

With initial conditions
[21(0) = 3,22(0) = 2]

v/ Solution by Maple
Time used: 0.031 (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) =

e 3t(16t + 12)

T (t) = 1

To(t) = e (4t + 2)

v/ Solution by Mathematica
Time used: 0.006 (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},{x1 [‘t] ,x2[t]1},t,

N

x1(t) —

x2(t) —




17.8 problem 8

Internal problem ID [773]

369

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

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 29

Ldsolve([diff(x__l(t),t) = -5/2%x__1(t)+3/2%x__2(t), diff(x__2(t),t) = —3/2*x__1(tJ)+1/2*x__2(t

e t(—18t +9)

fL‘l(t) = 3

To(t) = e7H(—6t — 1)

v Solution by Mathematica
Time used: 0.004 (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,x2[§p==-1},{x1[t

x1(t) — e (3 — 6t)
x2(t) = —e7H(6t + 1)
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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
2,(t) = 201 (t) + 3‘”3@
’ 3.’E1(t)
2(t) - 2 - 2(t)

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 29

Ldsolve([diff(x__l(t),t) = 2%x__1(t)+3/2*%x__2(t), diff(x__2(t),t) = —3/2*x__1(t)—J__2(t), x_ 1

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,%x2[0] ==—2}} ,Ix1[t],x2[

x1(t) - ;etﬂ(t +2)

x2(t) - —%et/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

' (t) = 3z1(t) + 9z2(t)
zy(t) = —21(t) — 3z2()

With initial conditions
[21(0) = 2,22(0) = 4]

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

Ldsolve([diff(x__l(t),t) = 3%x__1(t)+9*x__2(t), diff(x__2(t),t) = —x__l(t)—3*x__2(\Jt), x__1(0)

1 (t) = 42t + 2

Il)g(t) = —14¢ + 4

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

DSolve [{x1' [t]==3*x1[t]+9*x2[t],x2' [t]==-1*x1[t]-3*x2[t]},{x1[0]==2,x2[0]==4}, {le[t] ,x2[t]1},t

N

x1(t) — 42t + 2
x2(t) — 4 — 14¢
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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)
zy(t) = —4z1(t) + 22(t)
z5(t) = 3z1(t) + 622(t) + 223(t)

With initial conditions

[xl(O) = —].,.’L'Q(O) = 2,$3(0) = —30]

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 40

Ldsolve([diff(x__l(t),t) = x__1(t), diff(x__2(t),t) = -4*x__1(t)+x__2(t), diff(x_iP(t),t) = 3%

T1(t) = —€

et(—192t — 96)
48

IEz(t) = —

z3(t) = 3e* — 33e' — 24t ¢’
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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"' [t]==3*x1[t] +6*x2

x1(t) — —€
x2(t) — 2€'(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
1 =-220 1) 1 200
£ =(t) - 228 4 a0
£(0) = (1) + aaft) — 2

With initial conditions
[CL‘l(O) = 2, .’172(0) = 3,.’173(0) = —1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 50

‘dsolve([diff (x__1(t),t) = -5/2%x__1(t)+x__2(t)+x__3(t), diff(x__2(t),t) = x__1(t)-5/2%x__2(t)

Tt

2e 2 4e 3

56_% 4e 3

Te™2 4de s
CL‘3(t) = — +
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v/ Solution by Mathematica

Time used: 0.009 (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],x3' [Jt] ==1%x1[t]+

N

x1(t) — Se ™%(2e% 4+ 1)

= W

x2(t) — ge—”/ ?(4€® +5)

1
x3(t) — ge_7t/2 (4¢® —17)
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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
o) (t) = 221 (t) — z2(t) + €
z5(t) = 3z1(t) — 2zo(t) + ¢

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 54

Ldsolve( [diff(x__1(t),t)=2*x__1(t)-1*x__2(t)+exp(t),diff (x__2(t) ,t)=3*x__1(t)—2*x_\J_2(t)+t] , [X_

coe™t 3tet et
.’L‘1(t)= 23 +Clet+T—Z+t

3tet  3et
——+2t-1
2 4 +

To(t) = coe™ " + cre +

v/ Solution by Mathematica

Time used: 0.125 (sec). Leaf size: 86

DSolve [{x1' [t]==2*x1[t]-1*x2[t]+Exp[t],x2' [t]==3*x1[t]-2*x2[t]+t},{x1[t],x2[t]},t,IncludeSing

N

1 1
x1(t) = t+ L—let(ﬁt — 1+ 6c; — 2¢) + 5(02 —c)e

1
x2(t) — 1 (8t + €'(6t — 3+ 6¢1 — 2¢2) — 6(c1 — co)e " — 4)
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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

24(t) = 21(t) + V3za(t) + ¢
zh(t) = V3x1(t) — z2(t) + V3e™

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 67

[dsolve ([diff(x__1(t),t)=1*x__1(t)+sqrt(3)*x__2(t)+exp(t) ,diff(x__2(t),t)=sqrt(3) *: __1(E)-1*x_

.'L'Q(t) = Cze% + cie

o 2v/3et  e'/3
+ 3
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v/ Solution by Mathematica
Time used: 2.472 (sec). Leaf size: 240

DSolve[{x1 [t]==1+x1[t]+Sqrt [4] xx2[t]+Exp[t] ,x2' [t]==Sqrt [3]+x1 [t]-1xx2[t] +Sqrt [3]+Exp[-t]}, {

x1(t) — —67; + sinh(¢) — cosh(t) + ¢; cosh (WQ N (c1+ 2¢2) siil}:_g \/15 + 2\/§t>

2((6+v3) e+ (14+2v3) (V1T 2B~ 1) ) /19208
(1+2v3)"?
(2(1 +2v/3) (1 + \/m> c2 — 2(6+/3) Cl) o~ V1273t
(1+2v3)"” )

1

+



380

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
71 (t) = 2z1(t) — 5za(t) — cos (¢)
z5(t) = z1(t) — 222(t) + sin (¢)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 59

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)—2*x;L2(t)+sin(t)

x1(t) = cocos (t) — ¢y sin (t) — sin (¢) t + 2co sin () + 2 cos (t) ¢; — 3sin (t) + 2cos (t) ¢

Zo(t) = cosin (t) + cos (t) ¢; — sin (t) + cos (t) ¢

v Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 61

\ DSolve [{x1' [t]==2%x1[t]-5*x2[t]-Cos[t],x2' [t]==1%x1[t]-2%x2[t]+Sin[t]},{x1[t],x2 [ﬁ;] },t,Includ

x1(t) — (2t - % + cl) cos(t) — (t — 1 — 2¢; + 5ez) sin(t)

x2(t) = (£ — 1+ c3) cos(t) + %(1 + 261 — ey 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
T)(t) = 21(t) + z2(t) + 7%
Th(t) = 4z, (t) — 2x2(t) — 2¢€°

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 45

Ldsolve([diff(x__l(t),t)=1*x__1(t)+1*x__2(t)+exp(—2*t),diff(x__2(t),t)=4*x__1(t)—%}x__Q(t)—z*e

cle3 et
+ N

4 2

71(t) = cpe® —

To(t) = cpe® 4 cre3t — e

v/ Solution by Mathematica
Time used: 0.584 (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]}, {x1 [tp ,x2[t]1},t,I

N J

t

1 1
x1(t) — % + (o1 = eo)e™ o+ £ (dey + )

1
x2(t) — ge_3t(—5et + (4c1 + )€™ — 4et + 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

(1) = 82(1) — dzs(t) —

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 47

[dsolve( [Aiff(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*}; _2()-1/("

cit C1 Co 2 1
wl(t)=7—2ln(t)+§+5+¥—@
5
Zo(t) = . —4ln(t) + it + ¢

v/ Solution by Mathematica

Time used: 0.007 (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[t], XP [t1},t,Incl

1 2
x1(t) — ~op + P 2log(t) + 4cit — 2cot — 2+ ¢4

)
x2(t) — i 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
T (t) = —4z1 () + 222(t) + 7

Zy(8) = 201(8) — m(t) + % +4

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 45

-

Ldsolve( [iff(x__1(t),t)=-4*xx__1(t)+2*x__2(t)+1/t,diff(x__2(t),t)=2*x__1(%) -1*x__2}(t) +2/t+4], [

2e5t 8 2
21(t) = 65 “a +ln(—5t)—|—%+g—5
—5t 16t
(t) = 21n (=5¢) — 501 +%+02

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 83

LDSolve [{x1' [t]==-4%x1[t]+2%x2[t]+1/t,x2"' [t]==2%x1[t]-1*x2[t]+2/t+4}, {x1[t],x2[t] }J t,IncludeSi

1
x1(t) — 5 (40t + 25log(t) + 10(2c1 — c2)e™™ — 8 + 5y + 10c3)

1 2
x2(t) — 2log(t) + 5(02 —2c;)e” % + %(4075 + 2+ 5¢1 + 10cz)
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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
T (t) = 21(t) + 22(t) + 2¢€
Th(t) = 4z, (t) + 32(t) — €

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

Ldsolve( [diff(x__1(t),t)=1*x__1(t)+1*x__2(t)+2xexp(t) ,diff(x__2(t),t)=4*x__1 (t)+1=: __2(t)-exp(

coe”t  cedt
n(t) = =75+ 5+

| @

To(t) = cpet + 183 — 2¢

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 54

DSolve[{x1' [t]==1*x1[t]+1*x2[t]+2*Exp[t],x2' [t]1==4*x1[t]+1*x2[t]-Exp[t]},{x1[t], XP [t]1},t,Incl

N

1
x1(t) — Zet(4cl cosh(2t) + 2c, sinh(2t) + 1)

x2(t) — €(cy cosh(2t) + 2¢; sinh(2t) — 2)
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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: 0.031 (sec). Leaf size: 43

Ldsolve( [diff(x__1(t),t)=2*x__1(t)-1*x__2(t)+exp(t) ,diff(x__2(t),t)=3*x__1(t) —2*x_\J_2 (t)-exp(t)

—t
e
r1(t) = 623 + e’ + e +2te

To(t) = coe ™t + cret + 2t e’

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 80

LDSolve [{x1' [t]==2%x1[t]-1*%x2[t]+Exp[t],x2' [t]==3+x1[t]-2*x2[t]-Exp[t]1},{x1[t],x2 [Jt] },t,Includ

1
x1(t) — §e_t (e*(4t —1+3c1 — c2) — 1 + ¢2)

1
x2(t) — Ee_t (th(4t —343c;1 —c2) —3c1 + 302)



18.9 problem 9

Internal problem ID [786]

386

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
() = —532“) + 3‘7”1@) +2t
con . 3T(t)  5ma(t) |
xo(t) = 1 1 +e

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 51

-

Ldsolve([diff(x__l(t),t)=-5/4*x__1(t)+3/4*x__2(t)+2*t,diff(x__2(t),t)=3/4*x_

_1(t){%/4*x__2(t)+

0 17 € 5t

t
t = ) —_— - -_
z1(t) = cpe™2 — ce 4+6+2
¢ 3t e 15
t) = cpe"2 2y -
1172() Cc2e 2 + e + 9 + 9 4

v/ Solution by Mathematica

Time used: 0.346 (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]},{x1 [Jt] ,x2[t]},t,

1
x1(t) = 75 (30t + 2¢" + 6(c1 — ca)e™ + 6(c; + cz)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

i (t) = =3z, (t) + V2 mo(t) + e
zh(t) = V21 (t) — 25(t) — et

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 91

-

Ldsolve ([diff(x__1(t),t)=-3*x__1(t)+sqrt(2)*x__2(t)+exp(-t),diff(x__2(t),t)=sqrt (2}) *x__1(t)-2x%

temt et e t\/2¢ tetV/2 V2et
= _ — /92 —4t
sttt 3 V2e e, + c

te t/2 2tet
3 3

To(t) = e ey +e7tey +

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]-Exp [}t] },{x1[t]1,

x1(t) —

et (e3t (—3 (\/§ — 1> t+vV2+2+3c; + 3\/§C2> + 6¢; — 3\/§Cz>
e <e3t (3 (\/5 _ 2) t—v2—1+43v2¢, + 602) —3v2¢; + 302)

x2(t) —

Ol O+
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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) = 221 (t) — 5z (t)
xh(t) = z1(t) — 222(t) + cos (¢)

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 60

Ldsolve( [diff(x__1(t),t)=2*x__1(t)-5*x__2(t)+0,diff (x__2(t),t)=1*x__1(t)-2*x__2 (t)}i-cos(t)] , [X_

5sin(t)t  5cos ()
2 2

z1(t) = 2cos (t) c1 + ca cos (t) — ¢ sin (t) + 2¢o sin (t) —

Zo(t) = cosin (t) + cos (t) ¢1 + cos (t)t

—cos(t) —sin(t)t

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 60

[DSolve [{x1' [t]==2*%x1[t]-56*x2[t]+0,x2"' [t]==1*x1[t]-2*x2[t]-Cos[t]},{x1[t],x2[t]}, t}, IncludeSing

) 1
x1(t) — (5 + cl) cos(t) + 5(575 + 4c¢; — 10¢z) sin(t)

x2(t) — (—% +1+ c2) cos(t) + (t + c1 — 2¢o) 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

7 (t) = 21 (t) — Bxa(t) + csc (¢)
zo(t) = z1(t) — 2x2(t) + sec (t)

v/ Solution by Maple
Time used: 0.39 (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)—2*x;L2(t)+sec(t)

z1(t) = —51n (cos (t)) cos (t) + cos (¢t) In (sin (¢)) + 2 cos (t) ¢; + co cos (t) — 2 cos (t) ¢
sin (t)?
cos (t)

+ 2sin (¢) In (sin (¢)) — ¢; sin (t) + 2¢y sin (¢) —4sin (¢) ¢ — 2sin (t) — sec (t) +

Zo(t) = —21n (cos (t)) cos (t) + cos (t) ¢; — In (cos (¢)) sin (t)
+ sin (¢) In (sin (¢)) + co sin (t) — 2sin (t) ¢ — sin (¢)

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%x2[t]+Sec[t]},{x1[t],x2 [Jt] },t,Includ

x1(t) — cos(t)(—2t + log(tan(t)) — 41log(cos(t)) + ¢1)
+ sin(t)(—4t + 2log(tan(t)) + 2log(cos(t)) + 2¢1 — 5ez)

x2(t) — cos(t)(—2log(cos(t)) + c2) + sin(t)(—2t + log(tan(t)) + c1 — 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
zi(t) = _x12(t) - $28(t) + e;z
zo(t) = 2z (t) — xgz(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 47

‘dsolve([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%

2i(t) = e 2 (02 cos (521 — ¢; sin (5))

coS E c1 +sin E +4
g ) ATERg )
v/ Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 69

[NIES

zo(t) =€

e

LDSolve [{x1'[t]==-1/2*x1[t]-1/8*x2[t]+1/2*xExp[-t/2] ,x2' [t]==2*x1[t]-1/2*x2[t]+0}, {\Jxl [t],x2[t]}

1 t [t
x1(t) — Ze_t/2 (401 cos (5) — ¢o8in (§)>
—t/2 t (1
x2(t) > e cpcos { + 4c; 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

o) (t) = =231 (t) + 22(t) + 277
zo(t) = z1(t) — 2z(t) + 3t

With initial conditions
[21(0) = a1, 22(0) = ]

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 93

Ldsolve( [diff(x__1(t),t) = -2*kx__1(t)+x__2(t)+2*exp(-t), diff(x__2(t),t) = x__1 (t)}2*x__2(t)+3

3 2 -t 4
Ty (t) = (—+%+ﬂ>e_t—(—+%—ﬂ>e_3t+%+te_t—§+t

3 2 5
za(t) = (§+%+%)e—t+(—+%—ﬂ>e—3t+te—t+2t———

v Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 94

LDSolve [{x1' [t]==-2%x1[t]+1*x2[t]+2*%Exp [-t],x2"' [t]==1*x1[t]-2*x2[t]+3*t},{x1[0] ==aJ1 ,x2[0]==a2}

x1(t) — Ze *(3e*(al + a2 + 2t + 4) + 3al — 3a2 + 2¢*(3t — 4) — 4)

D= O =

x2(t) — e *(3e*(al + a2 + 2t + 2) — 3al + 3a2 + 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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

~N
3

Ldsolve( [Aiff(x__1(t),t)=3*x__1(t)-2*x__2(t),diff(x__2(t),t)=2*x__1(t)-2*x__2(t)] J[x__l (t), x_

zo(t) = e7fey + cpe®

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, IncludeSﬁngularSolut

x1(t) — %e‘t (c1(4€* — 1) — 2c5(e* — 1))

x2(t) — %e"t (2c1(€* —1) — cp(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

2 (t) = 521(t) — 22(t)
y(t) = 3z1(t) + 22(2)

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

~N
3

Ldsolve( [Aiff(x__1(t),t)=bxx__1(t)-1*x__2(t),diff(x__2(t),t)=3*x__1(t)+1*x__2(t)] J[x__l (t), x_

2t

Co€

4t 2
4+ =

z1(t) = 1€ 3

To(t) = cre* + cpe®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 55

DSolve [{x1' [t]==6*x1[t]-1*x2[t],x2"' [t]==3*x1[t]+1*x2[t]},{x1[t],x2[t]},t, IncludeSﬁngularSolut

N

x1(t) — €*(c; cosh(t) + (2¢1 — ¢3) sinh(t))
x2(t) — € (3cy sinh(t) + cy(cosh(t) — 2sinh(t)))
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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

~N
3

Ldsolve( [Aiff(x__1(t),t)=2*xx__1(t)-1*x__2(t),diff(x__2(t),t)=3*x__1(t)-2*x__2(t)] J[x__l (t), x_

To(t) = e fep + cpe

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43

LDSolve [{x1'[t]==2%x1[t]-1%x2[t],x2"' [t]==3*x1[t]-2*x2[t]},{x1[t],x2[t]},t, IncludeSJingularSolut

x1(t) — ¢; cosh(t) + (2¢1 — c3) sinh(?)
x2(t) — 3¢y sinh(t) 4 ca(cosh(t) — 2sinh(t))
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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(t) — 4wa(t)
z4(t) = 41 (t) — Tzo(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

~N
3

Ldsolve( [Aiff(x__1(t),t)=1*xx__1(t)-4*x__2(t),diff(x__2(t),t)=4*x__1(t)-7*x__2(t)] J[x__l (t), x_

e 3 (4eot + 41 + o)
4

.’L'l(t) =

T2(t) = e ¥ (cot + ¢1)

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, IncludeSﬁngularSolut

N

x1(t) — e ¥ (4cit — degt + ¢1)
x2(t) = e ¥ (4(cy — co)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: 47

~N
3

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(t)] J[x__l (t), x_

z1(t) = e *(cos (t) ¢; — ¢y sin (¢) + 2¢; sin (¢) + 2¢; cos (2))

T2(t) = e *(cy sin (t) + ¢z cos (2))
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, IncludeSﬁngularSolut

x1(t) — e7*(cy cos(t) + (2¢c; — 5ey) sin(t))
x2(t) — e *(cy cos(t) + (c1 — 2¢3) 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

71 (t) = 2z1(t) — 5o (t)
zy(t) = z1(t) — 22(t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

~N
3

Ldsolve( [diff(x__1(t),t)=2*xx__1(t)-6*x__2(t),diff(x__2(t),t)=1*x__1(t)-2*x__2(t)] J[x__l (t), x_

x1(t) = cos (t) ¢; — cosin (t) + 2¢; sin (t) + 2¢; cos (¢)

Z2(t) = ¢ sin (t) + cg cos (2)

v Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 41

‘ DSolve [{x1' [t]==2*x1[t]-5*x2[t],x2' [t]==1%x1[t]-2*x2[t]},{x1[t],x2[t]1},t, IncludeSﬁ.ngularSolut

x1(t) — c1(2sin(t) + cos(t)) — 5eq sin(t)
x2(t) = cacos(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: 54

~N
3

Ldsolve( [Aiff(x__1(t),t)=3*x__1(t)-2*x__2(t),diff(x__2(t),t)=4*x__1(t)-1*x__2(t)] J[x__l (t), x_

e’(cy sin (2t) — cosin (2¢) + ¢; cos (2t) + ¢2 cos (2t))
2

xl(t) =

T5(t) = e’(cy sin (2t) + ¢y cos (2t))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 58

LDSolve [{x1'[t]==3%x1[t]-2%x2[t],x2"' [t]==4xx1[t]-1*x2[t]},{x1[t],x2[t]},t, IncludeSJingularSolut

x1(t) — €’(cy cos(2t) + (c1 — ca) sin(2t))
x2(t) — €*(cy cos(2t) + (2¢; — 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: 0.031 (sec). Leaf size: 28

-

dsolve ([diff (x_ 1(t),t)=—1xx_ 1(t)-1%x_ 2(t) ,diff(x_ 2(t),t)=0%x__ 1(t)-25/10%x_ 2(t)], [x__ 1(t

N

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 47

-

DSolve [{x1' [t]==-1*x1[t]-1*x2[t],x2' [t]==0*x1[t]-25/10*x2[t]},{x1[t],x2[t]1},¢t, Inc;FI.udeSingular

N
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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

71 (t) = 3z1(t) — 4z (t)
zy(t) = z1(t) — 22(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

~N
3

Ldsolve( [Aiff(x__1(t),t)=3*x__1(t)-4*x__2(t),diff(x__2(t),t)=1*x__1(t)-1*x__2(t)] J[x__l (t), x_

71(t) = €"(2cot + 2¢1 + )

zo(t) = €*(cat + 1)

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, IncludeSﬁngularSolut

x1(t) — €'(2c1t — 4eot + 1)
x2(t) — €'((c1 — 2¢2)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

zy(t) = z1(t) + 222(t)
zh(t) = =51 (t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 84

Ldsolve( [diff(x__1(t),t)=1*xx__1(t)+2*x__2(%),diff (x__2(t) ,t)=—5*x__1(t)—O*x__Z(t)]\J, [x__1(t), x

e2 (Sin (@) V39 ¢, — cos (@) V39¢; —sin <%> c1 — cos (%) Cg)
10

1;'1(75) =

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 54

e hY

DSolve [{x1' [t]==1*x1[t]+2*x2[t],x2' [t]==-5*x1[t]-1*x2[t]},{x1[t],x2[t]},¢, IncludeﬁingularSolu

N\ J

1
x1(t) — ¢1 cos(3t) + §(cl + 2¢;) sin(3t)

1
x2(t) — co cos(3t) — 5(501 + c2) sin(3t)



403

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: 0.015 (sec). Leaf size: 20

-

Ldsolve( [diff(x__1(t),t)=—1*xx__1(t)-0*x__2(t),diff(x__2(t),t)=0*x__1(t)-1*x__2(t) ]}, [x__1(t), x

z1(t) = e ey

To(t) = coe™

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 65

DSolve[{x1' [t]==-1xx1[t]-0*x2[t],x2' [t]==0*x1[t]-1*x2[t]},{x1[t],x2[t]},¢t, IncludeﬁingularSolu

N\ J
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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: 0.015 (sec). Leaf size: 58

-

Ldsolve( [diff(x__1(t),t)=2*xx__1(t)-5/2*x__2(t),diff(x__2(t),t)=9/5*x__1(t)-1*x__2 (}:)] , [x__1(t)

(t) 5e2 (sin (%) ¢; — sin (%) ca + cos (¥) 1 + cos (%) ca)
I =
6

sin ﬁ + ﬁ
9 C1 COS 9 Co
v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 84

[NIES

$2(t) =€

LDSolve [{x1' [t]==2%x1[t]-5/2%x2[t],x2"' [t]==9/5*x1[t]-1*x2[t]},{x1[t],x2[t]},¢, InclJudeSingularS

1
x1(t) — getﬂ <3c1 cos <%) + (3c1 — 5cg) sin (%))

1
x2(t) — Set/Q <562 cos <%) + (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) — 22(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 70

Ldsolve( [iff(x__1(t),t)=1*x__1(t)+1*x__2(£)-2,diff(x__2(t),t)=1*%x__1(t)-1*x__2 (t)\J] , [x__1(t),

z1(t) = V2 V20, — V27 V2¢0, 4 eV20, £ e V2, + 1

To(t) = V20 + e V20, 41

v Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 74

-

LDSolve [{x1'[t]==1*%x1[t]+1*x2[t]-2,x2"' [t]==1*x1[t]-1*x2[t]},{x1[t],x2[t]},t, Includ}eSingularSol

(Cl + Cz) sinh (\/gt)
V2
(c1 — ¢g) sinh (\/ﬁt)
+ 7 +

x1(t) — ¢; cosh (\/575) + +1

1

x2(t) — co cosh (\/Et)
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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

zh(t) = z1(t) — 222(t) + 1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

Ldsolve( [diff(x__ 1(t),t)=-2%x__ 1(t)+1*x_ 2(t)-2,diff(x__2(t),t)=1*x__ 1(t)-2%x_ 2 (t\J)+1] JIx 1(t

T1(t) =e e — e — 1

To(t) = e fey + e

v/ Solution by Mathematica

Time used: 0.022 (sec). Leaf size: 57

‘ DSolve [{x1' [t]==-2*x1[t]+1*x2[t]-2,x2"' [t]==1*x1[t]-2*x2[t]+1},{x1[t],x2[t]},¢t, InchudeSingular

x1(t) — %e_?’t (”(-2¢"+a+ ) +c—c)

x2(t) = e~ %(cy cosh(t) + c; sinh(t))
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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) — 72(t) — 1
zh(t) = 221 (t) — z2(t) + 5

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 61

Ldsolve( [diff(x__1(t),t)=—1*xx__1(t)-1*x__2(t)-1,diff(x__2(t),t)=2%x__1(t)-1*x__2 (t\J) +5],[x__1(¢

V2e7t(cysin (tv/2) — ¢y cos (tv2))
2

Z'l(t) =—-2—

To(t) =1+e? <02 sin (t\/§> + cos (t\/§> cl>

v/ Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 85

LDSolve [{x1' [t]==-1%x1[t]-1*%x2[t]-1,x2"' [t]==2%x1[t]-1*%x2[t]+5},{x1[t],x2[t]},t, InchudeSingular

x1(t) = —2 + %e‘t (201 cos (\/§t> —V2¢;sin (\/575))
x2(t) > 1+e? (cz cos (\/575) + v/2¢; sin (\/§t>>
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20 Chapter 9.2, Autonomous Systems and Stability.

page 517
20.1 problem 1 . . . . . . . 409
20.2 problem 2 part 1 . . . . . . . ... e e 410
20.3 problem 2 part 2 . . . . ... e e e 411
20.4 problem 3 part 1 . . . . . . .. 412

20.5 problem 3 part 2 . . . . ... 413
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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

z'(t)
y'(t)

—x(t)
—2y(t)

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

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 20

Ldsolve([diff(x(t),t) = -x(t), diff(y(t),t) = -2*xy(t), x(0) = 4, y(0) = 2], [x(¢), }r(t)], sings

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

‘ DSolve [{x' [t]==-1*x[t]+0*y[t],y' [t]==-2%y[t]},{x[0]==4,y[0]==2},{x[t],y[t]},t, Incb.udeSingular

z(t) — 4e?

—2t

y(t) — 2e
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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
'(t) = —z(t)
y'(t) = 2y(t)

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

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

~N

Ldsolve([diff(x(t),t) = -x(t), diff(y(t),t) = 2xy(t), x(0) = 4, y(0) = 2], [x(t), @(t)], singso

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

‘ DSolve [{x' [t]==-1*x[t]+0*y[t],y' [t]==0*x[t]+2*y[t]},{x[0]==4,y[0]==2},{x[t],y[t]1},t,IncludeSi

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
'(t) = —z(t)
y'(t) = 2y(t)

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

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

Ldsolve([diff(x(t),t) = -x(t), diff(y(t),t) = 2xy(t), x(0) = 4, y(0) = 0], [x(t), ;J(t)], singso

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 16

e

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],y[t] ]:J, t,IncludeSi

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

v/ Solution by Maple
Time used: 36.859 (sec). Leaf size: 16

Ldsolve([diff(x(t),t) = -y(t), diff(y(t),t) = x(t), x(0) = 4, y(0) = 0], [x(¢t), y(t}], singsol=

z(t) = 4 cos (t)

y(t) = 4sin (t)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

Lnsme [{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],y[t] }J,t,IncludeSi

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

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

Ldsolve([diff(x(t),t) = -y(t), diff(y(t),t) = x(t), x(0) = 0, y(0) = 4], [x(t), y(t\J)], singsol=

x(t) = —4sin (¢)

y(t) =4cos(t)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

DSolve[{x' [t]==-0*x[t]-1*y[t],y' [t]1==1*x[t]+0*y[t]},{x[0]==0,y[0]==4},{x[t],y[t] }J, t,IncludeSi

N

z(t) = —4sin(t)
y(t) — 4 cos(t)
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