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1.1 problem 1

Internal problem ID [1]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—1—-22=0

With initial conditions

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

-

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

—/

y(@) =a* ++3

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 11

LDSolve [{y' [x]==1+2xx,y[0]==3},y[x],x,IncludeSingularSolutions -> Truel

y(x) > 2 +z+3



1.2 problem 2

Internal problem ID [2]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —(=2+12)°=0

With initial conditions

[y(2) =1]

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

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

N

B (-2 +z)®

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

e

kDSolve [{y' [x]==(-2+x)"2,y[2]==1},y[x] ,x,IncludeSingularSolutions -> Truel

~—

y(z) — %(x((x —6)z+12) —5)



1.3 problem 3

Internal problem

ID [3]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —Vz=0

With initial conditions

v Solution by Maple

Time used: 0.015 (sec). Leaf size: 11

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

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 16

-

LDSolve [{y' [x]

== x~(1/2),y[4]==0},y[x] ,x,IncludeSingularSolutions -> Truel

~—

y(z) — g(x?’ﬂ —8)



1.4 problem 4

Internal problem ID [4]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 11

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

1
——Z4+6
y() -t

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12

LDSolve [{y'[x] == 1/x~2,y[1]==56},y[x],x,IncludeSingularSolutions -> True]

y(x) > 6 ——



1.5 problem 5

Internal problem ID [5]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

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

-/

yx)=2v2+z -5

v/ Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 16

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

y(x) > 2vVz+2-5



1.6 problem 6

Internal problem ID [6]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —zvVz2+9=0

With initial conditions

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

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

222+ 9 125
y(z) = %-{-3\/3524- e
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20

LDSolve {y' [x] == xx(x"2+9)~(1/2),y[-4]1==0},y[x],x,IncludeSingularSolutions -> True]

y(z) — %((wz + 9)3/2 — 125)



1.7 problem 7

Internal problem ID [7]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

.10

_ -0
y 2 +1

With initial conditions

[y(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 8

dsolve([diff (y(x),x) = 10/(x"2+1),y(0) = 0],y(x), singsol=all)

N

y(z) = 10 arctan (z)

v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 9

LDSolve [{y' [x]==10/(x"2+1) ,y[0]==0},y[x] ,x,IncludeSingularSolutions -> True]

~—

y(xz) — 10 arctan(z)



1.8 problem 8

Internal problem ID [8]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y —cos(2z) =0

With initial conditions

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

10

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

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 12

-

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

—/

y(x) — sin(z) cos(z) + 1
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1.9 problem 9

Internal problem ID [9]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

1
/
_ =0
Y —z2+1
With initial conditions
[y(0) = 0]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 6

-/

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

y(x) = arcsin ()

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 29

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

y(z) = % (7r — dcot™! (%))



1.10 problem 10

Internal problem ID [10]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.2. Integrals as general and particular solutions. Page 16
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —ze =0

With initial conditions

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

12

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

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17

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

y(x) > 2—e(z+1)
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2.1 problem 1

Internal problem ID [11]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

Yy +sin(z)+y=0

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

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

() = cosZ(x) B sinz(x) 4 e,

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 25

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

y(z) = %(— sin(z) + cos(z) + 2c1e”%)



2.2 problem 2

Internal problem ID [12]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

y—z—y=0

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

15

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

y(z) =—x—1+€°q

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 16

-

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

| —

y(x) > —x 4+ e —1



2.3 problem 3

Internal problem ID [13]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

Y +sin(z) —y=0

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

‘dsolve(diff(y(x),x) = -sin(x)+y(x),y(x), singsol=all)

y(z) = cos2(x) L sm2(x) e,

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 21

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

y(z) — %(Sin(w) + cos(z) + 2c1€”)
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2.4 problem 4

Internal problem ID [14]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

y—z+y=0

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

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

yx)=xz—14+e"¢

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 16

e

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

~—  /

y(z) > z+ce -1
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2.5 problem 5

Internal problem ID [15]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

y—1+z—y=0

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

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

y(xz) =z +€"cy

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 13

-

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

| —

y(x) = x4+ c1€”
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2.6 problem 6

Internal problem ID [16]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

y—1—-z+y=0

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

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

y(z) =z +e %

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 15

e

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

~—  /

T

y(z) = z+cre”



2.7 problem 8

Internal problem ID [17]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

y -2 +y=0

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

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

y(x) =22 —22+2+e "¢

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 20

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

y(z) = (z—2)z+ e+ 2
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2.8 problem 9

Internal problem ID [18]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

v +2—-2>+y=0

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

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

y(z) = 2° — 22+ e %c;

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 19

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

y(z) = (. —2)x + c1e™®
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2.9 problem 11

Internal problem ID [19]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —22%% =0

With initial conditions

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

e

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

~—

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

e N

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




2.10 problem 12

Internal problem ID [20]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —zln(y) =0

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

23

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

y(.’E) — eRootOf (z2 +2 Eil(—_Z)+201)

v/ Solution by Mathematica
Time used: 0.255 (sec). Leaf size: 22

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

2
y(z) — LogIntegral ™Y (% + cl>

y(x) = 1



2.11 problem 13

Internal problem ID [21]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yi =0

With initial conditions
[y(0) = 1]

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

24

Ldsolve( [diff(y(x),x) = y(x)~(1/3),y(0) = 1],y(x), singsol=all)

~—

y(z) = (3+ 2x)9\/m

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 23

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

(2z + 3)3/2

y(z) = T



2.12 problem 14

Internal problem ID [22]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yi =0

With initial conditions

v/ Solution by Maple

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

25

Ldsolve( [diff(y(x),x) = y(x)~(1/3),y(0) = 0],y(x), singsol=all)

~—

y(z) =0
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21

-

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

—/

2 12 4,
o) 55



2.13 problem 17

Internal problem ID [23]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

vy —z+1=0

With initial conditions

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

26

-

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

—/

yl)=1-=x
v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 14
kDSolve [{y[x]*y' [x] == -1+x,y[0]==1},y[x],x,IncludeSingularSolutions -> Truel

y(z) = V(z—1)



2.14 problem 18

Internal problem ID [24]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

vy —z+1=0

With initial conditions

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

27

-

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

—/

yl)=1-=x
y(z) =z -1
v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 29
LDSolve [{y[x]*y'[x] == -1+x,y[1]1==0},y[x],x,IncludeSingularSolutions -> True]

—J/
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2.15 problem 19

Internal problem ID [25]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—In(1+y*) =0

With initial conditions

v/ Solution by Maple

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

-

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

~—/

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

e B

kDSolve [{y'[x] == Logli+y[x]~2],y[0]==0},y[x],x,IncludeSingularSolutions -> True] J

y(x) =0



2.16 problem 20

Internal problem ID [26]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.3. Slope fields and solution curves. Page 26

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

yl_x2+y2=0

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

29

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

)(&) = x(BesselI < % ””—22) c1 — BesselK (%, “’—;))
- (

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

v Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 103

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

—

ix(Bessel (—%, %2> — ¢ Bessel] (%, %))

BesselJ (1, 2%) + ¢; BesselJ (—1, &%)

y(z) =

J 2
J(&) = x Bessell ( 2

Bessell (
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3.1 problem 1

Internal problem ID [27]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2uz+1y =0

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

31

e

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

~—

y(z) = cle™®

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

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

2

y(x) = cre”

y(z) =0



3.2 problem 2

Internal problem ID [28]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2zy* +9' =0

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

32

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

v/ Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 20

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




3.3 problem 3

Internal problem ID [29]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —sin(z)y=0

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

33

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

y(:c) — Cle—cos(a:)

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

-

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

| —

y(l‘) N Cle—cos(m)

y(z) =0



3.4 problem 4

Internal problem ID [30]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+1)y —4y=0

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

34

Ldsolve((1+x)*diff(y(x),x) = 4*xy(x),y(x), singsol=all)

y(zx) = i (x + 1)
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 18

LDSolve [(1+x)*y' [x] == 4xy[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = c1(x +1)*
y(z) =0
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3.5 problem 5

Internal problem ID [31]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2vVzy —\/1—y2=0

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

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

-

y(@) =sin (Vo + 5 )

v/ Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 32

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

y(x) — cos (\/_ +c1)
y(z) =
y(z) =

(z)

y(x —>Interval[{ 1,1}]



3.6 problem 6

Internal problem ID [32]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

Y —3yyz =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 66

36

Ldsolve(diff(y(x),x) = 3x(xxy(x))~(1/2),y(x), singsol=all)

z? zy (z)

_|_
(—2* +y (@) (-2 + Vay @) (=¥ +y(@) (-2 + Vay @)

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 26

—Cl=0

-

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

-/

y(x) — 211(2z3/2 + cl) 2

y(z) =0



3.7 problem 7

Internal problem ID [33]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

=

=0

Y —4(yx)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 108

37

|dsolve(diff(y(x),x) = 4x(x*y(x))~(1/3),y(x), singsol=all)

4

(zy(z))? 202 (zy(z))’

5 T

(82t +y (@) ((@y @)} —22) (800 +y (@) (o @)} - 202)

474

(<82 +y (2)?) ((ay (2))

+ —Cl=0

wln

_ 2m2>2

v/ Solution by Mathematica
Time used: 4.796 (sec). Leaf size: 35

LDSolve [y'[x] == 4x(xxy[x]1)~(1/3),y[x],x,IncludeSingularSolutions -> Truel

2 /2

y(z) = —\/j(3x4/3 +cp)??
3V3

y(z) =0



3.8 problem 8

Internal problem ID [34]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —2zsec(y) =0

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

38

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

y(z) = arcsin (z* + 2¢1)

v/ Solution by Mathematica
Time used: 0.592 (sec). Leaf size: 12

‘ DSolve[y' [x]==2*x*Sec[y[x]],y[x],x,IncludeSingularSolutions -> True]

y(z) — arcsin (2% + ¢1)



3.9 problem 9

Internal problem ID [35]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(-2 +1)y —2y=0

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

39

-

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

_ 01(.’13 + 1)2
o —x2+1

y(z)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 22

—/

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

_az+1)
z—1

y(z) —

y(z) =0



3.10 problem 10

Internal problem ID [36]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(e®+1)y ~(1+y)*=0

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

40

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

arctan (z) +¢; + 1
arctan (z) + ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 21

e

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

-

1
arctan(z) + ¢;

y(z) - —-1-

y(z) —» -1



3.11 problem 11

Internal problem ID [37]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y -2y’ =0

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

41

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

v Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 44

e

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

~—

1
r) —» ———
y(z) e
1
xr) —
y(z) e



3.12 problem 12

Internal problem ID [38]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yy'—w(1+y2) =0

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

42

-

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

—/

v Solution by Mathematica
Time used: 6.907 (sec). Leaf size: 57

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

y(z) - —V =1+ e¥’+2a

(z)
y(z) = V=1 + et
y(x) = —i

(x) =1

ylxr



3.13 problem 14

Internal problem ID [39]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 21

43

Ldsolve(diff(y(x),x) = (1+x7(1/2))/(1+y(x)~(1/2)),y(x), singsol=all)

~—

222 2y(x)%
z + 5~ y(z) — 3

+01=0
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v/ Solution by Mathematica
Time used: 3.85 (sec). Leaf size: 789

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

y(x)
<4(2\/5 +3) (422 + 62 — 9) + 81/ (2232 4+ 3z — 1+ 3c1) (2232 4+ 3z + 3c1) 3 + 48c1 (2v/z + 3) z +

_)

4(’/4 (2vz + 3) z (4232
y(z)

1 (24 26v/3) (16232 + 24z — 9+ 24cy )

_> _—
16
§/4 (2vz +3) z (4232 + 62 — 9) + 8\/(2:173/2 + 3z — 1+ 3c1) (2232 + 3z + 3¢1) 3 + 48c1 (2v/7 +

+2z‘<\/§+z‘) </4 (2vz +3) z (4232 + 62 — 9) + 8\/(2x3/2 + 3z — 1+ 3c1) (2232 4 3z + 3c1) 3 + 48¢;

+12

y(z)

N (2 — 20v/3) (163%2 + 24z — 9 + 24, )

16
§/4 (2vz + 3) z (4232 + 62 — 9) + 8\/(2303/2 + 3z — 1+ 3c1) (2232 + 3z + 3¢1) 3 + 48¢; (2v/z +

—2<1+i\/§> §/4 (2v/2 +3) @ (42%/2 + 62 — 9) + 81/ (20%2 + 3z — 1+ 3c1) (2092 + 3z + 3c1) 8 + 48y

+12



3.14 problem 15

Internal problem ID [40]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

/ (x_]_)yS

S S A —
VT2 (cy+ 2P
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v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 2094

Ldsolve(diff(y(x),x) = (-1+x)*y(x)~5/x72/ (-y (x)+2*y(x)~3) ,y(x), singsol=all)

y(z)

43 (x (9 In (z)? 22 + 181n (z) c12% + 9322 + 31n (z) \/9 In (2)? 22 + 181n () c;22 + 9c222 + 18z In (z) +

_|_

3(zln(z)+cz+1) <m (9 In (2)? 22 + 181n () c;22 + 9c222 + 31n () \/9 In (2)® 22 + 181n () ¢ 22 -
2z

" 3(zln(z) + iz +1)
y(z) =

43

(z (9 In (z)? 22 + 181n (z) c;2% + 9322 + 31n (z) \/9 In (z)? 22 + 181n () c;22 + 9c322 + 18z In (z)

3(zln(z) + iz +1) (:v (9 In (2)? 22 + 181n () c;22 + 9c222 + 31n () \/9 In (z)* 22 4 181n () ¢, 22 -
2z

" 3(zln(z) + iz +1)

\/_ 43 (:1: (9 In(z)?22+18 In(z)c122 4932243 In(x) \/9 In(z)?224+18 In(z)c1 22 +9c222 418z In(z)+18c1 2 — 322 4+9 43 \/9 In(z)2z2+1
V3

y(z) =

43 <w (9 In (z)? 22 + 181n (z) c;2% + 9322 + 31n (z) \/9 In (2)? 22 + 181n () c;22 + 9c222 + 18z In (z)

3(zln(z) + iz +1) (a: (9 In ()% 22 + 181n () c;22 + 9c222 + 31n () \/9 In (z)® 22 4 181n (z) ¢y 22 -
2z

" 3(zln(z) + iz +1)

\/_ (4% (a: (9 In(z)?22+181n(x)c122 4932243 In(x) \/9 In(z)2x24+18 In(x)c122+9c322+18z In(z)+18c1 £ — 3222 +9 :1:+3\/9 In(z)2x2+1
3

+
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v/ Solution by Mathematica
Time used: 19.262 (sec). Leaf size: 842

LDSolve [y' [x] == (-1+x)*y[x]"5/x"2/(-y[x]+2*y[x] "3),y[x],x,IncludeSingularSolutionF -> True]

y(z) =

8 %/Eaﬂ

3\/16%3 — 923log?(x) — 9¢; 223 — 18¢,22 + 3\/x2(ac log(z) + c1z + 1)2 (922 log?(z) + (—32 + 9¢12) 72 -

y(z)
8 %/5(1-1—1\/5) z2

3&/16%3 — 9x3log?(z) — 9¢;223 — 18c122 + 3\/x2(:v log(z) + c1z + 1)2 (922log®(z) + (—32 + 9¢12) 22 +
_)

y(x)
8V/2(1-iv3)a?

3\/16.153 — 923log®(z) — 9¢1223 — 18¢122 + 31/ z%(z log(z) + a1z + 1)2 (922 log?(z) + (—32 + 9¢12) 22 +




3.15 problem 16

Internal problem ID [41]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z®+1)tan(y)y —2=0

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

48

-

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

—/

1
r) — arccos | ————
y(@) (\/x2 +1 cl)

v/ Solution by Mathematica
Time used: 15.24 (sec). Leaf size: 59

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

y(z) = —sec™ <ecl \/m>



3.16 problem 17

Internal problem ID [42]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—1l—-z—y—yz=0

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

49

e

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

~—

z(2+x)

ylx)=—-14e 2 ¢

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 25

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

y(z) = —1 + ¢1e2%@+?)

y(z) —» -1
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3.17 problem 18

Internal problem ID [43]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y/$2_1+x2_y2+x2y220

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

kdsolve(x’?*diff(y(x),x) = 1-x"2+y(x) "2-x"2*y(x) "2,y (x), singsol=all) J
241
y(z) = — tan (M)
T

v/ Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 17

‘ DSolve [x~2*y' [x] == 1-x"2+y[x]~2-x"2*y[x]~2,y[x],x,IncludeSingularSolutions -> Trbe]

1
y(x) — —tan (w + o cl)



o1

3.18 problem 19

Internal problem ID [44]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —e"y=0

With initial conditions
[y(0) = 2¢]

v/ Solution by Maple

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

-

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

—/

y(z) =2¢"

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

‘ DSolve[{y' [x] == Expl[x]*y[x],y[0]==2%xExp[1]},y[x],x,IncludeSingularSolutions -> Th:ue]

X

y(x) — 2¢°



92

3.19 problem 20

Internal problem ID [45]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

¥y —3(1+y*)z*=0

With initial conditions
[y(0) = 1]

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

-

Ldsolve([diff(y(x),x) = 3*x"2%(1+y(x)~2),y(0) = 1],y(x), singsol=all)

~—/

y(x) = tan <x3 + Z)

v Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 15

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

y(x) — tan <x3 + Z)



3.20 problem 21

Internal problem ID [46]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2/ LA
W oi—16

With initial conditions

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 34

93

Ldsolve( [2xy(x)*diff (y(x),x) = x/(x"2-16)"(1/2),y(5) = 2],y(x), singsol=all)

V/VaZT =16 (22 + Va? — 16 — 16)
y(e) = V=16
v Solution by Mathematica
Time used: 1.937 (sec). Leaf size: 20

-

N
LDSolve [{2*y[x]*y' [x] == x/(x"2-16)"(1/2),y[5]==2},y[x],x,IncludeSingularSolut ionsJ -> True]
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3.21 problem 22

Internal problem ID [47]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v +y—42’y =0

With initial conditions

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

e

Ldsolve([diff(y(x),x) = -y(x)+4*x~3*y(x),y(1) = -3],y(x), singsol=all)

~—

y(z) = —3eED o)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 16

LDSolve [{y' [x]== -y[x]+4*x~3*y[x],y[1]1==-3},y[x],x,IncludeSingularSolutions -> True]

y(z) — —3e* ~*



-

3.22 problem 23

Internal problem ID [48]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

1+y —2y=0

With initial conditions

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

95

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

—/

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

N\

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

y(z) = %(62’”_2 +1)
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3.23 problem 24

Internal problem ID [49]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

tan(z)y' —y=0

With initial conditions
¥(G) =3

v Solution by Maple

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

-

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

~—/

7 sin (x)
2

y(z) =

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 12

-

.
DSolve[{Tan[x]*y' [x] == y[x],y[Pi/2]==Pi/2},y[x],x,IncludeSingularSolutions -> Tr‘ue]

N\

y(z) — %ﬂ' sin(zx)



o7

3.24 problem 25

Internal problem ID [50]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—y+vyzr—22%y =0

With initial conditions

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 14

e

kDSolve [{-y[x]+x*xy' [x] == 2*%x~2*y[x],y[1]==1},y[x],x,IncludeSingularSolutions -> TJrue]




o8

3.25 problem 26

Internal problem ID [51]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —2xy? —32%y* =0

With initial conditions

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 17

DSolve[{y' [x] == 2*x*y[x] 2+3*x"2xy[x]~2,y[1]==-1},y[x],x, IncludeSingularSolution% -> Truel

N

1

Yo 2 T
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3.26 problem 27

Internal problem ID [52]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —6eX V=0

With initial conditions

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

e

Ldsolve([diff(y(x),x) = 6xexp(2*x-y(x)),y(0) = 0],y(x), singsol=all)

~—

y(z) =In (-2 + 3¢€™)

v/ Solution by Mathematica
Time used: 0.717 (sec). Leaf size: 15

LDSolve [{y' [x] == 6*Exp[2*x-y[x]],y[0]==0},y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) — log (3¢** — 2)
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3.27 problem 28

Internal problem ID [53]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.4. Separable equations. Page 43

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2vzy —cos(y)* =0

With initial conditions

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 10

-

Ldsolve([2*x"(1/2)*diff(y(x),x) = cos(y(x))~2,y(4) = 1/4%Pi],y(x), singsol=all) }

y(z) = arctan (—1 + v/z)
v/ Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 17

e

kDSolve [{2*%x~(1/2)*y' [x] == Cosly[x]]1~2,y[4]==Pi/4},y[x],x, IncludeSingularSolutioan -> True]

y(z) — —arctan (1 — /z)
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4 Section 1.5. Linear first order equations. Page 56

4.1 problem 1 . . . . . . . . e 62]
4.2 problem 2 . . . ... e e 631
4.3 problem 3 . . . .. L 64}
4.4 problem 4 . . . .. L 65}
4.5 problem 5 . . . .. L 606!
4.6 problem 6 . . . . . .. e 671
4.7 problem 7 . . . .. 6]
4.8 problem 8 . . . ... 69]
4.9 problem 9 . . . . . . 701
4.10 problem 10 . . . . . . . L e e [71l
4.11 problem 11 . . . . . . . . . e e 2]
4.12 problem 12 . . . . . Lo 73]
4.13 problem 13 . . . . . L [74
4.14 problem 14 . . . . . . L 751
4.15 problem 15 . . . . . .. L e 761
4.16 problem 16 . . . . . . ... e irdr(
4.17 problem 17 . . . . . Lo 78]
4.18 problem 18 . . . . . .. L [79]
4.19 problem 19 . . . . . .. e e 801
4.20 problem 20 . . . . ... e e 811
4.21 problem 21 . . . . ... e e 821
4.22 problem 22 . . . .. L e 83
4.23 problem 23 . . . . . L 84
4.24 problem 24 . . . . .. L e e e e 851

4.25 problem 25 . . . ... 80



4.1 problem 1

Internal problem ID [54]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y+y —2=0

With initial conditions

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

62

-

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

ylxz)=2—-2e""
v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 14

-

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

y(x) > 2—2e"

—/

~—
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4.2 problem 2

Internal problem ID [55]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

—2y+y —3e¥ =0

With initial conditions

[y(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
Ldsolve([-2*y(x)+diff(y(x),x) = 3xexp(2%x),y(0) = 0],y(x), singsol=all) J
y(z) = 3e*x

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 13

‘ DSolve [{-2*y[x]+y' [x] == 3*Exp[2*x],y[0]==0},y[x],x,IncludeSingularSolutions -> Tﬁ:ue]

y(z) — 3e*z
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4.3 problem 3
Internal problem ID [56]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

3y+y —2zxe3 =0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 14

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

y(z) = (¥ +c1) e

v Solution by Mathematica

Time used: 0.05 (sec). Leaf size: 17

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

y(z) = e (" + ¢1)



4.4 problem 4

Internal problem ID [57]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—yr+y —e* =0

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

65

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

-/

y(@) = (e + ) e”
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 15

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

y(z) — e® (x+ c1)
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4.5 problem 5

Internal problem ID [58]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y+y'r—3x=0

With initial conditions

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

e

tdsolve([2*y(x)+x*diff(y(x),x) = 3%x,y(1) = 5],y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 12

N
LDSolve [{2*y [x]+x*y' [x] == 3#*x,y[1]==5},y[x],x,IncludeSingularSolutions -> Truel J

4
y(m)—);+m
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4.6 problem 6

Internal problem ID [59]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+2yz—10y/z =0

With initial conditions

[y(2) = 5]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve( [y (x)+2*xxdiff (y(x) ,x) = 10*x~(1/2),y(2) = 5],y(x), singsol=all) J
—10+5v2 + 5z
y(e) =
NG

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

DSolve [{y[x]+2*x*y' [x]== 10%*x~(1/2),y[2]==5},y[x],x,IncludeSingularSolutions -> T#ue]

N




4.7 problem 7
Internal problem ID [60]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+2yz—10y/z =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 13

68

‘dsolve(y(x)+2*x*diff(y(x),x) = 10*x~(1/2),y(x), singsol=all)

T+
y(x) - \/5

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17

LDSolve [y [x]+2*x*y' [x] == 10*x~(1/2),y[x],x,IncludeSingularSolutions -> True]




4.8 problem 8
Internal problem ID [61]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+3yr—122 =0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 13

69

Ldsolve(y(x)+3*x*diff(y(x),x) = 12*x,y(x), singsol=all)

|

=

y(z) =3z + =
X

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 17

‘ DSolve [y [x]+3*x*y' [x] == 12#x,y[x],x,IncludeSingularSolutions -> True]

y(xz) — 3z + Bl

%



4.9 problem 9

Internal problem ID [62]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y+yz—2=0

With initial conditions

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

70

e

tdsolve([—y(x)+x*diff(y(x),x) = x,y(1) = 7],y(x), singsol=all)

~—

y(@) =(n(z) +7)z
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 11

LDSolve [{-y[x]+x*xy' [x]== x,y[1]==T},y[x],x,IncludeSingularSolutions -> Truel

y(z) = z(log(z) +7)



4.10 problem 10
Internal problem ID [63]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—3y+2/z—92°=0

v Solution by Maple

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

71

Ldsolve(-B*y(x)+2*x*diff(y(x),x) = 9%x73,y(x), singsol=all)

y(z) = 32° + zicy

v/ Solution by Mathematica

Time used: 0.026 (sec). Leaf size: 19

LDSolve [-3*y [x]+2*x*y' [x] == 9*x~3,y[x],x,IncludeSingularSolutions -> True]

y(x) = 32 + c12%/2
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4.11 problem 11

Internal problem ID [64]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y+yz—3yr=0

With initial conditions

v/ Solution by Maple

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

-

Ldsolve([y(x)ﬂc*diff (y(x),x) = 3*x*xy(x),y(1) = 0],y(x), singsol=all)

—/

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

kDSolve [{y[x]+x*y' [x] == 3*x*y[x],y[1]1==0},y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) =0
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4.12 problem 12

Internal problem ID [65]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+yr—21°=0

With initial conditions

[v(2) =1]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve([3*y(x)+x*diff(y(x),x) = 2%x"5,y(2) = 1],y(x), singsol=all) J
x® — 224
y(z) = T4

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17

LDSolve [{3*y[x]+x*y' [x] == 2#x75,y[2]==1},y[x],x,IncludeSingularSolutions -> True]J
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4.13 problem 13

Internal problem ID [66]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

y+y —e"=0

With initial conditions

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 7

e

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

y(x) — cosh(zx)

l‘



75

4.14 problem 14

Internal problem ID [67]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—3y+yz—2°=0

With initial conditions

[y(1) = 10]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve([—3*y(x)+x*diff(y(x),x) = x°3,y(1) = 10],y(x), singsol=all) J

y(z) = (In (z) + 10) z*
v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 13

‘ DSolve [{-3*y[x]+x*y' [x] == x73,y[1]==10},y[x],x,IncludeSingularSolutions -> True]

y(z) — 23(log(z) + 10)
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4.15 problem 15

Internal problem ID [68]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

uz+y —z=0

With initial conditions

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

-

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

—/

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

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




7

4.16 problem 16

Internal problem ID [69]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y' —cos(z) (1-y) =0

With initial conditions

[y(m) = 2]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11
Ldsolve([diff (y(x),x) = cos(x)*(1-y(x)),y(Pi) = 2],y(x), singsol=all) J

y(x) =14 e—sin(m)

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 13

LDSolve [{y'[x] == Cos[x]*(1-y[x]),y[Pil==2},y[x],x,IncludeSingularSolutions -> Truel

y(z) = e~ 0@ 1
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4.17 problem 17

Internal problem ID [70]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+(z+1)y —cos(z) =0

With initial conditions

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

-

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

| —

_ sin(z) +1
x4+l

y(z)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 15

LDSolve [{y[x]+(1+x)*y' [x] == Cos[x],y[0]==1},y[x],x,IncludeSingularSolutions -> TrJue]

sin(x) 4+ 1

_>
y(x) 1



4.18 problem 18
Internal problem ID [71]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

v — 2 cos (z) — 2y = 0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 12

79

|dsolve(x*diff (y(x),x) = x"3%cos(x)+2*y(x),y(x), singsol=all)

y(x) = (sin (z) + ¢;) 2°

v/ Solution by Mathematica

Time used: 0.032 (sec). Leaf size: 14

e

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

-

y(z) = z*(sin(z) + c1)



4.19 problem 19
Internal problem ID [72]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cot (z)y+y' —cos(z) =0

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

80

‘dsolve(cot(x)*y(x)+diff(y(x),x) = cos(x),y(x), singsol=all)

_% _|_cl

y(z) = sin ()

v Solution by Mathematica

Time used: 0.041 (sec). Leaf size: 19

‘ DSolve[Cot [x]*y[x]+y' [x] == Cos[x],y[x],x,IncludeSingularSolutions -> True]

y(z) — —% cos(z) cot(x) + ¢; csc(z)



4.20 problem 20

Internal problem ID [73]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—1l—-z—y—yz=0

With initial conditions

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

81

-

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

—/

z(2+z)

y(@) =—1+e 2
v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 17

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

y(z) = ezt _ 1
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4.21 problem 21

Internal problem ID [74]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz —z*cos(z) —3y =0

With initial conditions
[y(27m) = 0]

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

r

Ldsolve([x*diff(y(x),x) = x"4*cos(x)+3*y(x) ,y(2*¥Pi) = 0],y(x), singsol=all)

| —

y(z) = sin (z) 2°
v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 11

e N

LDSolve [{x*y' [x] == x"4%Cos[x]+3*y[x],y[2+#Pi]l==0},y[x],x,IncludeSingularSolutions J—> True]

y(z) = z®sin(z)
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4.22 problem 22

Internal problem ID [75]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — 3z%" — 2yz =0

With initial conditions

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

Ldsolve( [diff (y(x),x) = 3*exp(x~2)*x~2+2xx*y(x),y(0) = 5],y(x), singsol=all)

~—

y(z) = (z° +5) e”
v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 16

-

LDSolve [{y'[x] == 3*Exp[x~2]*x~2+2*x*y[x],y[0]==5},y[x],x, IncludeSingularSolutionsJ -> True]

y(z) = e (° +5)
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4.23 problem 23
Internal problem ID [76]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(=3+2z)y+yr—4z*=0

v Solution by Maple

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

| dsolve((-3+2%x) *y (x)+x*diff (y(x),x) = 4*x74,y(x), singsol=all)

y(z) = 22° + e ¢ 2

v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 19

e

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

y(z) = 2° (24 c1e”™)
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4.24 problem 24

Internal problem ID [77]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3yz+ (z°+4)y —z=0

With initial conditions
[y(0) = 1]

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

-

Ldsolve([3*x*y(x)+(x“2+4)*diff(y(x),x) = x,y(0) = 1],y(x), singsol=all)

~—/

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 22

e

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

1 1
y(w)—>—632+‘
3(x2+4)/ 3
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4.25 problem 25

Internal problem ID [78]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.5. Linear first order equations. Page 56

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

:l:2
3Py + (z®+1)y — 6ze s =0

With initial conditions

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

‘dsolve([3*x‘3*y(x)+(x‘2+1)*diff(y(x),x) = 6*x/exp(3/2%x~2),y(0) = 1],y(x), singsoFL=a11)

22
y(z) = (3332\/3:2 +14+3Vz2+1— 2) et

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 28

-

.
DSolve [{3*x~3*y[x]+(x~2+1)*y' [x] == 6*x/Exp[3/2*x~2],y[0]==1},y[x],x, IncludeSinguFl.arSolutions

N\

y(z) — % (3(:1:2 + 1)3/2 - 2)
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5.1 problem 1

Internal problem ID [79]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

(z+y)y —z+y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

Ldsolve((x+y(x))*diff(y(x),x) = x-y(x),y(x), singsol=all) J
—az — /2322 +1
y(z) = — '
&1

y(z) = —z +\/2c312 + 1
(&

v/ Solution by Mathematica
Time used: 0.418 (sec). Leaf size: 94

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

y(z) = —x — V22 + €20
y(z) = —z + V222 + €21
y(z) = —V2Vz? — =z
y(z) = V2V —
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5.2 problem 2

Internal problem ID [80]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

2zyy — 22 —y* =0

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

tdsolve(Q*x*y(x)*diff(y(x),x) = x"2+y(x)"2,y(x), singsol=all)

y(z) = Vo +a?
y(z) = ez +a?
v Solution by Mathematica

Time used: 0.169 (sec). Leaf size: 38

LDSolve [2xxxy [x]*y' [x] == x"2+y[x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) = —Vzvz +c;
y(z) = Vv +a
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5.3 problem 3

Internal problem ID [81]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

Yz —y—2yz =0

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

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

—ﬂ—l-ln(x) —c =0
zy ()
v/ Solution by Mathematica

Time used: 0.162 (sec). Leaf size: 19

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

o) Jo(2logle) + 0)?
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5.4 problem 4

Internal problem ID [82]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 4.

ODE order: 1.

ODE degree: 1.

(4

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

(z-y)y-—z-y=0

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

Ldsolve((x—y(x))*diff(y(x),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

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

Solve B log (y(;)z + 1) — arctan (@) = —log(z) + c1,y(x)
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5.5 problem 5

Internal problem ID [83]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 5.

ODE order: 1.

ODE degree: 1.

(4

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

r(z+y)y —ylz—y) =0

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

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

(z) = ;
Y= LambertW (c12?)

v/ Solution by Mathematica
Time used: 4.131 (sec). Leaf size: 25

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

y(z) — W(Tﬂxz)

y(z) =0
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5.6 problem 6

Internal problem ID [84]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 6.

ODE order: 1.

ODE degree: 1.

(4

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

(x+2y)y' —y=0

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

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

c1
LambertW (@) —%1
y(z) =e

v Solution by Mathematica
Time used: 4.567 (sec). Leaf size: 31

~—

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

y(z) —

y(x) =0
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5.7 problem 7

Internal problem ID [85]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

vz — 2 —y® =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 74

tdsolve(x*y(x)‘2*diff(y(x),x) = x"3+y(x)~3,y(x), singsol=all)

y(z) = Bln(z) + cl)% z

_ (Bln(z) + 1)
y(z) = (— 5

=

_ i\/§(3ln(w)+c’1);‘) .
2

W=

y(z) = (_ (31n (x;—i- c1)

+¢\/§(31n§x)+cl)%> i

v/ Solution by Mathematica
Time used: 0.177 (sec). Leaf size: 63

‘ DSolve [x*y[x] “2*y' [x] == x"3+y[x]~3,y[x],x,IncludeSingularSolutions -> Truel

y(z) = zv/3log(z) + 1
y(z) = —v/—1z/3log(z) + 1
y(z) = (—1)¥2z/3log(z) + ¢
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5.8 problem 8

Internal problem ID [86]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

2

Y22 —erz? —yz =0

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

‘dsolve(x“2*diff(y(x),x) = exp(y(x)/x)*x"2+x*y(x) ,y(x), singsol=all)

y(z) = In (—m) z

v/ Solution by Mathematica
Time used: 0.302 (sec). Leaf size: 18

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

y(x) = —zlog(—log(z) — c1)
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5.9 problem 9

Internal problem ID [87]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

Yz’ —yr —y* =0

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

kdsolve(x‘2*diff(y(x),x) = x*xy(x)+y(x)~2,y(x), singsol=all)

X

ylz) = In(z) — ¢

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 21

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

T

y(@) = = log(z) + ¢

y(z) =0
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5.10 problem 10

Internal problem ID [88]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

zyy — 22 -3y =0

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

tdsolve(x*y(x)*diff(y(x),x) = x"2+3*y(x)~2,y(x), singsol=all)

Vicizt —2x

ylz) = — 5
4eizt —2x
ya) = VAT =2

v/ Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 42

‘ DSolve [x*xy[x]*y' [x] == x"2+3*y[x]~2,y[x],x,IncludeSingularSolutions -> Truel

1
y(z) = —zy/ -5t c1xt
1
y(z) = 4/ ~3 + ¢zt
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5.11 problem 11

Internal problem ID [89]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

(z*—y*)y —2yz =0

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

-

Ldsolve((x"2-y(x)"2)*diff(y(x),x) = 2xx*xy(x),y(x), singsol=all)

—/

-1+ /—4cz2+1

261

1+ /—4c3x2+1
201

v/ Solution by Mathematica
Time used: 0.954 (sec). Leaf size: 66

-

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

~—

N—

y(z) — 3 (\/ —4x2 + 2 %

y(z) >0
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5.12 problem 12

Internal problem ID [90]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

zyy —y? — /422 + 942 =0

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

e

Ldsolve(x*y(x)*diff(y(x),x) = y(x) "2+x*(4*xx"2+y(x)~2)~(1/2) ,y(x), singsol=all)

-

422 + 5y (z)°
- . (@) +In(z)—c; =0

v/ Solution by Mathematica
Time used: 0.265 (sec). Leaf size: 48

‘ DSolve [x*xy[x]*y' [x] == y[x] 2+x*x(4*x~2+y[x]~2)~(1/2),y[x],x, IncludeSingularSolutibns -> Truel

y(z) — —z+/(log(z) — 2 + ¢1)(log(z) + 2+ ¢1)
y(x) = z+/(log(x) — 2 + ¢1)(log(z) + 2 + ¢1)
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5.13 problem 13

Internal problem ID [91]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

yr—y—/r24+y2=0

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

e

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

-

2 +y ()

—Cl=0
2

y(z) 4

v/ Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 27

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

y(z) — %e‘cl (-1+4 €e*'2?)
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5.14 problem 14

Internal problem ID [92]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

r+yy — Va2 +y2=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

e

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

-

22 +y(z) x

TR @

v/ Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 57

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

y(x) — —e72z + e
y(z) = €727 + e
y(z) =0
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5.15 problem 15

Internal problem ID [93]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 15.

ODE order: 1.

ODE degree: 1.

(4

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

yBz+y)tz(z+y)y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 59

Ldsolve(y(x)*(S*}Hy(x))+x*(x+y(x))*diff(y(x),x) = 0,y(x), singsol=all) J

—c1x? — /ATt + 1

y(z) = e

—c1x? +\/Axt +1
c1r

y(z) =

v/ Solution by Mathematica
Time used: 0.591 (sec). Leaf size: 93

LDSolve [y [x]* (3*x+y [x] ) +x* (x+y [x] ) *y' [x] == 0,y[x],x,IncludeSingularSolutions -> TJrue]

2?4Vt 4 e

_> —_
y(x) .
(z) » —z + YT
y X
vVt + 22
y(z) - T

1
y(m)—)Tm—x



5.16 problem 16

Internal problem ID [94]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

Y —V1+z+y=0

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

104

e

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

-

z—2 1+x+y(m)—ln(—1+\/1+x+y(x)>
+1n<1+\/1+x+y(x)> +In(z+y(z)) —ca=0

v/ Solution by Mathematica
Time used: 9.01 (sec). Leaf size: 55

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

y(x) = —z + W(—e%(_“’_3_cl)> (2 + W(—e%(_“’_3_cl)))

y(x) - —x
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5.17 problem 17

Internal problem ID [95]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

Y — 4z +y)>* =0

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

‘dsolve(diff(y(x),x) = (4*x+y(x))~2,y(x), singsol=all)

y(xz) = —4x — 2tan (—2z + 2¢;)

v Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 41

-/

LDSolve [y'[x] == (4*xx+y[x])~2,y[x],x,IncludeSingularSolutions -> True]
1 .
y(z) > 4z + ———7F — 2
01641:1: -

y(z) = —4x — 21
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5.18 problem 18

Internal problem ID [96]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(z+y)y' =0

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

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

y(a) = —x
y(z) =

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 14

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

y(z) = a
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5.19 problem 19

Internal problem ID [97]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 19.

ODE order: 1.

ODE degree: 1.

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

2yzr +y'z® — 5y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 50

Ldsolve(2*x*y(x)+x"2*diff(y(x),x) = bxy(x)~3,y(x), singsol=all) J
iz +2)x
y(z) = %
czx° + 2
ard+2)x
y(z) = _¥
1z’ + 2

v/ Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 51

e

LDSolve [2#x*y [x] +x~2*y' [x] == b*y[x]~3,y[x],x,IncludeSingularSolutions -> True] J
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5.20 problem 20

Internal problem ID [98]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

2z + 9%y — 6 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 88

e

ldsolve (2*x*y (x) ~3+y (x) "2*diff (y(x) ,x)

6*x,y(x), singsol=all)

~—

=

y(z) = (e_g‘zzcl + 3>

[

1 1
y&) = <e_3‘”2021 + 3) ’ - iVv3 (e_3:cl + 3) ’

=

1 1
(e_3””2c1 + 3) V3 (e_:”zz ¢+ 3> ’
y() = — 5 + 5
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v/ Solution by Mathematica
Time used: 1.91 (sec). Leaf size: 115

LDSolve [2xx*y [x] “3+y [x] "2*y' [x] == 6%*x,y[x],x,IncludeSingularSolutions -> True] J
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5.21 problem 21

Internal problem ID [99]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y—9y>=0

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

tdsolve(diff(y(x),x) = y(x)+y(x)~3,y(x), singsol=all)

1
r)= —]7———
y() e=22¢; — 1
1
xr)= —
y() e 2oc; —1

v Solution by Mathematica
Time used: 60.062 (sec). Leaf size: 57

e

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

~—

laans!

— —
y(IL‘) V=14 e2(z+c1)

Z'eac+01

%
y(l') /_1 ¥ e2(z+c1)




5.22 problem 22

Internal problem ID [100]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

2y +y'z® — 5yt =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 164

111

_Bernoulli]

Ldsolve(2*x*y(x)+x‘2*diff(y(x),x) = bxy(x)~4,y(x), singsol=all)

~—

W=

75 <a:(7cla:7 + 15)2>
- Teix” + 15

=
ol

73 (m(7clx7 + 15)2> s zx/_ 73 (m(?clm + 15) )

Y@ =~ 5 Faw + 15) 2 (Te1z” + 15)

7%(x(7c1z7+15)2) 2\/_ 7s< (Tera™ + 15) )

=
W=

V@) = = G 1 15) 14c12” + 30
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v/ Solution by Mathematica
Time used: 0.422 (sec). Leaf size: 96

kDSolve [2xx*y [x]+x~2*y' [x] == 5xy[x]~4,y[x],x,IncludeSingularSolutions -> True] J

_ V-TWE
y(e) = V15 4+ Teix”

V15 + Teyx”
(YT
V15 + Teyx”

y(x) =0

y(z) =
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5.23 problem 23

Internal problem ID [101]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

6y + 'z — 3zy3 =0

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

-

Ldsolve(6*y(x)+x*diff(y(x),x) = 3*xxy(x)~(4/3),y(x), singsol=all)

~—

1
T —z—cr?=0
y(z)*

v Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 22

e N

LDSolve [6*y [x]+x*xy' [x] == 3*x*y[x]~(4/3),y[x],x,IncludeSingularSolutions -> True] J
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5.24 problem 24

Internal problem ID [102]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

y3e ™ 4+ 2%/x —2yx =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

Ldsolve(y(x)"3/exp(2*x)+2*x*diff(y(x),x) = 2*x*xy(x),y(x), singsol=all) J
In(z)+cp)e*
In(z)+ ¢
In(z) +c)e*
y(m) — _\/( ( ) 1)
In(z) + ¢

v/ Solution by Mathematica
Time used: 0.334 (sec). Leaf size: 41

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

ez

R

ex

y(@) = Vl0og(z) + ¢

y(x) =0
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5.25 problem 25

Internal problem ID [103]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Vat+1y°(y+y'z) —2 =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 135

‘dsolve((x“4+1)“(1/2)*y(x)“2*(y(x)+x*diff(y(x),x)) = x,y(x), singsol=all)

y(z) = -
(3(f \/%dm)ﬂl)é i3 (3(f < dm)+61)§

y(z) = — 2 _x 2

y(z) = — (30 ¢%21dw)+c1)§ + Ve (3(f “%%dm)ﬁl)g
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v/ Solution by Mathematica
Time used: 3.913 (sec). Leaf size: 106

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

VIr 1
1/(96)—>€/—3 rrlia

2 z3

3
3 13/3 .’134+1+201
y(@) =+ — {5

vzt +1
y(z) > (~1)° \/ ot

3
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5.26 problem 26

Internal problem ID [104]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

y3 + 3y2y/ _ e—x =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 99

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

y(z) =e*((c1 + ) eh)%

=

y(z) = e *((er —; z)e*)? i 3e‘”((c;+ z)e**)?

e *((c1 + x) ez“’)% iv3e*((c1 + ) eQw)%
2 + 2

y(z) = —

v/ Solution by Mathematica
Time used: 0.305 (sec). Leaf size: 72

‘ DSolve [y [x] "3+3*y[x] “2*y' [x] == Exp[-x],y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = e Y+ ¢
y(z) = —V-1e"" Yz + o
) = ()P YT
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5.27 problem 27

Internal problem ID [105]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

3y%y'z — 3zt — 3 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 73

Ldsolve(B*x*y(x)‘2*diff(y(x),x) = 3%x~4+y(x)"3,y(x), singsol=all) J

y(@) = (@' 4+ c1z)? /3 (@t + c1z)
2 2

4 4 3
y(z) = (= +2clx) N iV3 (x 2+ 1)

v/ Solution by Mathematica
Time used: 0.198 (sec). Leaf size: 72

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

o) Ve
y(z) = —vV =1z 23 + ¢
y(z) = (~1)**Ya¥/2? + e



119

5.28 problem 28

Internal problem ID [106]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

eVzy —2e¥ — 22 =0

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

e

Ldsolve(exp(y(x))*x*diff(y(x),x) = 2xexp(y(x))+2*exp(2*x)*x~3,y(x), singsol=all) \J

y(z) = In (e*z® — c12?)

v/ Solution by Mathematica
Time used: 4.23 (sec). Leaf size: 18

LDSolve [Exp [y [x]]*x*y' [x] == 2*Exp[y[x]]+2xExp[2*x]*x"3,y[x],x, IncludeSingularSolthions -> Tru

y(x) — log (z2 (62”’ + cl))
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5.29 problem 29

Internal problem ID [107]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

2z cos (y) sin (y) y' — 4z? —sin (y)> =0

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

‘dsolve(2*x*cos(y(x))*sin(y(x))*diff (y(x),x) = 4*x"2+sin(y(x))"2,y(x), singsol=allP

y(x) = arcsin (\/ —az+ 4x2>
y(x) = — arcsin (\/ —az+ 4x2>

v/ Solution by Mathematica
Time used: 6.095 (sec). Leaf size: 41

-

.
LDSolve [2%x*Cos [y [x]]*Sin[y[x]1]*y' [x] == 4*x~2+Sin[y[x]1]1"2,y[x],x, IncludeSingularSJolut ions ->

y(x) — — arcsin (2 z(x + 201)>

y(x) — arcsin (2 z(x + 201)>
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5.30 problem 30

Internal problem ID [108]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

(e+z)y+1—ze¥=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

( hY

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

N\

y(@) =In(-z— V227 + 1)
y(z) =1n (—w + 222 + cl>

v Solution by Mathematica
Time used: 2.653 (sec). Leaf size: 52

e B
LDSolve [(Exp[y[x]]+x)*y' [x]== -1+x/Expl[y[x]],y[x],x,IncludeSingularSolutions -> ijue]

y(z) — log (—x — V222 + cl>
y(z) — log (—x +2v/z2 + cl>
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5.31 problem 31

Internal problem ID [109]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

2z +3y+ 3z +2y)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 53

Ldsolve(2*x+3*y(x)+(3*x+2*y(x))*diff(y(x),x) = 0,y(x), singsol=all) J
_3az 5c2z2+4
2 2
xTr) =
y(x) o
__3az + v5c%w2+4
y(z) = —* :
€1

v Solution by Mathematica
Time used: 0.411 (sec). Leaf size: 110

N

LDSolve [2#x+3*y [x] +(3*x+2*y [x] ) *y' [x] == 0,y[x],x,IncludeSingularSolutions -> TrueJ]

¢

(30 — VBa? +4e7)
(30 + VBa? +4e7)
(—v5Va? - 32)
— 5 (V5Va® - 3z)

¢ i
l\:JII—l NI = N = N =



123

5.32 problem 32

Internal problem ID [110]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

4r —y+ (—z+6y)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

Ldsolve(4*x-y(x)+(-x+6*y(x))*diff(y(x),x) = 0,y(x), singsol=all) J

[_9a.2..2
az 23ciz*+12

_ 6 6
y(x) o
ae 4 ,/—230%;1:2-1-12
y(z) = -2 :
C1

v Solution by Mathematica
Time used: 0.41 (sec). Leaf size: 106

-

B
LDSolve [4*xx-y [x]+(-x+6*y[x]) *y' [x] == 0,y[x],x,IncludeSingularSolutions -> Truel J
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5.33 problem 33

Internal problem ID [111]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 33.

ODE order: 1.

ODE degree: 1.

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

32° +2y° + (dyzr +6y°)y' =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 441

Ldsolve(3*x’“2+2*y(x)‘2+(4*x*y(x)+6*y(x)’“2)*diff(y(x),x) = 0,y(x), singsol=all) J

ol

(54—62x3c§ +6,/ 105c‘15x6—186z3c§+81)

2x2c?
6 + : T %
3(54—62x3c§+6\/ 105c§z6—186x3c§+81)
y(z) =
C1
y(x)
3 (54—62130‘;’-%61/105(:?26—186
1 V3
3 6
54—62x3c§+6\/105c§m6—186w3c§+81 2 o
- — rea _az _
12 1 3
3(54—62z3c§+6\/105c§a;6—186z3c§+81)
€1
y(z)
3 (54762z3c?+6,/105c?167186
1 V3
3 6
54—62m3c§+6\/105c<;’m6—186z3c§+81 20
— — ra —az 4
12 5 3

3(54—62x3c§'+6\/ 105c§5z6—186x3c§+81)

&
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v/ Solution by Mathematica

Time used: 39.372 (sec). Leaf size: 679

tDSolve [3*x~2+2%y [x] "2+ (4*xxy [x]+6xy [x] "2) *y' [x] == ,y[x],x,IncludeSingularSolutiJons -> True]

{'/ —12423 + /—25626 + (—124x3 4 108e2°1) 2 4+ 108e2¢1
—) 3
6v/2
2v/ 212
+ Vs
3{’/ —12423 + /—25626 + (—12423 4 108e2°1) 2 4 108e2c1

y(z)

w8y

1
y(z) = 51 (\/?3 -+ z) \/ —6223 4 61/3v/3526 — 622123 + 27eder + 5de2en
i(v3—1)z?
3€/ —6223 + 6v/3v/3526 — 62e2c123 + 27t 4 Hde2r

z
3

1
y(z) = —EZ<\/§ — Z> i/—62x3 + 633516 — 62e2¢13 + 27eder + 542
n i(vV3+1) z?
3{‘/ —6223 + 6v/3v/3525 — 62e2173 + 27eler 4 5deen

T

1 9 22/3 2
y(z) = ¢ {’/ 61/105v/ 26 — 6223 + z _
{’/ 3v/105V/z6 — 3143

2z

:92/3 . 2
y(z) — 11—2 2<\/§ + z) {’/ 6110526 — 6223 — 22°P(V3—d)a* A
{‘/ 3v/105vVz — 313
3 2:92/3 N 2
y(z) — % (—1 - zx/ﬁ) \/6\/105\/5 — 6203 4 — (V3+i)x .

{‘/ 3v105V/z6 — 3143
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5.34 problem 34

Internal problem ID [112]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 34.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

32° +2zy° + (22%y + 4y°) y' =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 117

e

tdsolve(3*x‘2+2*x*y(x)‘2+(2*x‘2*y(x)+4*y(x)‘3)*diff(y(x),x) = 0,y(x), singsol=all%

V=222 — 24/ — 423 — 4c;
y(z) = — 5

V=222 — 2/z% — 428 — 4y
y(z) = 5

V=222 + 2/z% — 423 — 4y
y() = — 5

V=222 + 2/zT — 423 — 4cy
y(z) = 5
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v/ Solution by Mathematica
Time used: 5.861 (sec). Leaf size: 151

tDSolve [3*x~2+2%xxy [x] ~2+(2xx"2*y [x] +4*y [x] "3) *y' [x]== 0,y [x] ,x,IncludeSing'ularSolJutions -> Tr

sy o YT VE= DT

V2
) \/—xQ— V(T — 473 + 4y
y(z 7
\/—x2—|— V(z —4)23 + 4y
y(l’)—)— \/§

\/—932 + v/ (z — 4)z3 + 4c;
y(z) = 7
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5.35 problem 35

Internal problem ID [113]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

a:3+%+(1n(x)+y2)y'=0
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v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 415

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

=

(—31’4 —12¢; + \/64 In (2)® + 928 + 72xtc; + 1440%)

y(z) = 5
B 21In (z)
%
( 324 — 126 + /6410 (2)° + 9a% + T2atc; + 144(;1)
( 3zt —12¢; + \/64 In (z 3 4 928 + 7224, + 144cl>
y(@) = - 1
|
+ n(zx)

W=

( 324 — 126 + | /641n (2)° + 92% + T2atc; + 144(:1)

1

3
3 (—3m4—12c1+\/ 64 1n(m)3+9z8+72z4c1+144c§) 2n(e)
3 5 +

(—3:1:4 —12¢1+ \/64 In(x)3 4928 +72x4¢; +144c%)

ol

2

W=

( 324 — 126 + 1 /641n (2)° + 92% + T2atc; + 14401)
1

y(z) = —
In (z)

( 3zt — 12¢; + \/ 641n (x 3 4+ 928 + 7274, + 144c1)

+

1
3

1

3
\/_ (—3354—1201 +\/64 ln(x)3+918+72x401+144c%) 21n(z)
3 2 + 1

3
(—3w4—12c1+\/ 64 1n(z)3+9m8+72m4c1+144c§)

_|_
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v/ Solution by Mathematica
Time used: 1.675 (sec). Leaf size: 307

kDSolve [x~3+y[x]/x+(Log[x]+y[x]"2)*y' [x] == 0,y[x],x,IncludeSingularSolutions -> TJrue]

—4log(z) + (—3934 + \/64 log®(z) + 9 (x* — 4c1) 2 + 1201) 2/3

y(z) —

2§/ 30t 4 | /641og*(x) + 9 (a* — 4e1)? + 12¢;

i(vV3+1) (—3x4 + \/ 64log®(x) + 9 (x4 — 4c;) 2 + 1201) 23 + (4 4 4iv/3) log(z)

y(z) =

4{’/—3934 + \/64log3(x) +9(z* —4c¢1)?2 4+ 12¢4

(-1 —14v3) (—3.’134 + \/64 log®(x) + 9 (x* — 4c1) 2 + 1201) 23 + (4 — 4i+/3) log()

y(z) —

4{‘/ —3z4 + \/ 641log®(x) + 9 (x4 — 4c;) 2 + 12¢;
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5.36 problem 36

Internal problem ID [114]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 36.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

1+ ey + (e¥z+2y)y =0

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

‘dsolve(1+exp(x*y(x))*y(x)+(exp(x*y(x))*x+2*y(x))*diff(y(x),x) = 0,y(x), singsol=aﬁ1)

@ x4+ yx)’ +¢ =0

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 18

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

Solve [y(z)* + e@ 4 g = ¢, y(z)]
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5.37 problem 37

Internal problem ID [115]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

cos (z) + In (y) + (ey + E) Yy =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 24

Ldsolve(cos(x)+1n(y(x))+(exp(y(x))+x/y(x))*diff(y(x),x) = 0,y(x), singsol=all) J

y (CL’) — eRootOf (e—Z—In(—z_Z—c1—sin(z)))

v/ Solution by Mathematica
Time used: 0.365 (sec). Leaf size: 18

LDSolve [Cos[x]+Log[y [x]1+(Exp[y[x]1]+x/y[x]1)*y' [x] == 0,y[x],x, IncludeSingularSolutJions -> True

Solve [ey(“") + zlog(y(z)) + sin(z) = c1,y(z)]
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5.38 problem 38

Internal problem ID [116]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 38.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

(z+y)y

/
£ =
x + arctan (y) + T+ 42

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

-

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

-/

y(z) = tan (RootOf (2z_Z+ z* — 21n (cos (_2)) + 2c1))

v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 30

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

2?2 1

Solve |z arctan(y(z)) + 5 + 2 log (y(z)* +1) = c1,y(x)
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5.39 problem 39

Internal problem ID [117]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

3%y’ +yt + (3% + 4z’ + ')y =0

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

Ldsolve (3*x" 2%y (x) "3+y (x) "4+ (3*x"3*y (x) "2+4*x*y (x) ~3+y(x) ~4) *diff (y(x),x) = 0,y (X)J, singsol=al

y(z) =
4 3 3 y($)5
zy(z)” + zy(x)” + £ to =0
v Solution by Mathematica
Time used: 33.396 (sec). Leaf size: 171
‘ DSolve [3*x~2xy [x] ~3+y [x] "4+ (3*x~ 3y [x] ~2+4*x*y [x] "3+y [x] “4) *y' [x] == 0,y[x],x, Incb.udeSingular

T

z) — Root [#1° + 5#1%z + 54#132% — 5c1&, 1

y(z) —

y(z) [ ]

y(z) — Root [#1° + 54 1%z + 5#1°2° — 5c1&, 2]

y(xz) — Root [#15 + 5#1% 4 54#1%2% — 5e1&, 3]

y(z) — Root [#1° + 5#1%z + 5#1°2° — 5¢1&, 4]

y(z) — Root [#1° + 5#1*z + 5#1°2° — 5¢1&, 5]
(z) =

y(x
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5.40 problem 40

Internal problem ID [118]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e” sin (y) + tan (y) + (e cos (y) + z sec (y)z) ¥ =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 153

~N

Ldsolve(exp(x)*sin(y(x))+tan(y(x))+(exp(x)*cos(y(x))+x*sec(y(x))"2)*diff(y(x),x) JO,y(x), sin

y(@)
. < c¢1 RootOf (_Z'e* +2ze® Z° + (3 + 2% — e*®)_ 27 —2ze®_Z—1?)
=arctan | —

‘RootOf (_Zie
RootOf (_Z'e% +2ze® 2’ + (2 + 22 — %) _2* —2ze" Z—22) e+ 00tOf (_Z'

+2ze" 22+ (E+2>—e¥)_ 2" —2ze"_Z— x2)>

v/ Solution by Mathematica
Time used: 60.836 (sec). Leaf size: 5539

LDSolve [Exp [x]*Sin[y[x]]+Tan [y [x]]+(Exp[x]*Cos [y [x]]+x*Sec[y[x]]1~2)*y'[x] == 0,y [xJ] »X,IncludeS

Too large to display
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5.41 problem 41

Internal problem ID [119]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 1.6, Substitution methods and exact equations. Page 74
Problem number: 41.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

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

Ldsolve(2*x/y(x)—3*y(x)‘2/x“4+(-x‘2/y(x)“2+1/y(x)*(1/2)+2*y(x)/xA3)*diff(y(x),x) fJO,y(x), sin

y(z)°
2
2y

aéi) +2\y(z)+c =0

X Solution by Mathematica

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

LDSolve [2xx/y [x]-3*y [x] ~2/x"4+(-x"2/y [x] "2+1/y [x]~(1/2)+2*y [x] /x~3)*y' [x] == 0,y [xJ] »X,IncludeS

Not solved



5.42 problem 42

Internal problem ID [120]
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Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 1.6, Substitution methods and exact equations. Page 74

Problem number: 42.
ODE order: 1.
ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _exact, _rationall]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 189

\ dsolve(1/2%(2xx~(5/2)-3xy(x)~(56/3))/x~(5/2) /y(x)~(2/3)+1/3* (-2xx~(5/2) +3xy (x)~ (S/b) )xdiff (y(x

J() = 2733 gx)

o - ”7)23 (2)’

y(z) = (—2-1+ %:75)32232 )

y(z) = (£-1i- %?)32333 <x>

y(z) = (£-3+ %?)32332 <x>
yé)g + yf? +e=0
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v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 260

LDSolve [1/2%(2*%x~(5/2)-3*y[x]1~(5/3))/x~(6/2) /y[x]~(2/3)+1/3* (-2*x~ (5/2) +3*y [x]~ (5/J3) Yy [x]1/x”
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6.1 problem 1

Internal problem ID [121]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2 4+3y—yz=0

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

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

y(z) = (In(z) + 1) 2°
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 14

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

y(z) — 2*(log(z) + ¢1)



141

6.2 problem 2

Internal problem ID [122]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3y’ +zy? — ¢z =0

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

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

X

ylz) = “zln(z) — iz — 3

v/ Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 25

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

Internal problem ID [123]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 3.

ODE order: 1.

ODE degree: 1.

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

yr+y> — 9y =0

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

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

X

ylz) = In(z) — ¢

v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 21

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

_r
—log(z) + &1
y() =0

y(z) —
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6.4 problem 4

Internal problem ID [124]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e” + 2zy® + (sin (y) + 3z%y%) ¢ = 0

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

e

tdsolve(exp(x)+2*X*y(X)‘3+(Sin(y(X))+3*XA2*Y(X)Az)*diff(y(X)’X) = 0,y(x), singsol%%ll)

22y (z)® + €® — cos (y(z)) + ¢ =0
v Solution by Mathematica
Time used: 0.253 (sec). Leaf size: 23

-

LDSolve [Exp [x] +2*x*y [x] ~3+(Sin[y [x] ] +3*x~2xy [x] “2) *y' [x]== 0,y[x],x, IncludeSingula‘ Solutions -

Solve[z°y(z)* — cos(y(z)) + €* = c1,y(x)]



6.5 problem 5

Internal problem ID [125]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3y + 2ty — 2yz =0

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

144

kdsolve(B*y(x)+x‘4*diff(y(x),x) = 2*x*y(x),y(x), singsol=all)

_z—1

y(x) = cre” =%

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 24

e

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

~—

y(x) — crest

y(x) =0



145

6.6 problem 6

Internal problem ID [126]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2zy° +y'z* —y* =0

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

tdsolve(2*x*y(x)"2+x‘2*diff(y(x),x) = y(x)~2,y(x), singsol=all) J

(2) = -
v = 1+2zln(z) +ciz

v/ Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 26

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




6.7 problem 7

Internal problem ID [127]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

22’y +9/2* —1=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
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Ldsolve(2*x‘2*y(x)+x“3*diff(y(x),x) = 1,y(x), singsol=all)

In(z)+c;

y(z)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 14

-

LDSolve [2xx~2*y [x]+x~3*y' [x] == 1,y[x],x,IncludeSingularSolutions -> Truel

log(z) + c1
72

y(z) =

-/
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6.8 problem 8

Internal problem ID [128]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

2ur +y'z? — 9> =0

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

tdsolve(2*x*y(x)+x“2*diff(y(x),x) = y(x)~2,y(x), singsol=all)

3z

y(z) = 3ciz3 +1

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 24

LDSolve [2xxxy [x]+x~2*y' [x] == y[x]~2,y[x],x,IncludeSingularSolutions -> Truel
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6.9 problem 9

Internal problem ID [129]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

2y +y'z —62%,/y=0

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

‘dsolve(2*y(x)+x*diff(y(x),x) = 6*x"2*y(x)~(1/2),y(x), singsol=all)

—x2—%+\/y(x)20

v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 17

e

kDSolve [2xy [x] +x*xy' [x] == 6*x~2xy[x]~(1/2),y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = (@’ 1_261) :
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6.10 problem 10

Internal problem ID [130]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y —1—a?—y? — a2 =0

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

tdsolve(diff(y(x),x) = 1+x72+y(x) "2+x"2*y(x) "2,y(x), singsol=all) J

1
y(x) = tan (§r3 +c+ x>

v/ Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 17

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

3
y(x) — tan (% +z+ cl)
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6.11 problem 11

Internal problem ID [131]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

vzl —yr -3y =0

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

kdsolve(x‘2*diff(y(x),x) = x*y(x)+3*y(x)~2,y(x), singsol=all)

X

yl) = " 3In(z) —

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 21

LDSolve [x~2xy' [x] == x*y[x]+3*y[x]~2,y[x],x,IncludeSingularSolutions -> Truel
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6.12 problem 12

Internal problem ID [132]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

6zy° + 2y* + (92°y° + 8zy°) vy =0

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

-

Ldsolve(6*x*y(x)‘3+2*y(x)‘4+(9*x‘2*y(x)‘2+8*x*y(x)‘3)*diff(y(x),x) = 0,y(x), sings‘1=a11)

y(z) =0
3z%y(x)® + 2zy(z)* + ¢, =0
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v/ Solution by Mathematica
Time used: 60.141 (sec). Leaf size: 1714

kDSolve [6*xx*y [x] ~3+2*y [x] ~4+(9*x~2*xy [x] “2+8*x*y [x] ~"3) *y' [x] == 0,y[x],x, IncludeSinFularSolutio

y(z) =0

y(x)

48 2 c1 3
R 1 | 9z2 3¢ N \/\/ﬁ\/ehlx?’ (218725 4 2048ec1) — 8lecrz?
3
2\ 18 33\ feterg® (218725 + 2048¢7) — Bleerzt 2V23/%
40 2 c1 3
1 | 9z2 3¢ \/ V/3y/e2e1z3 (218725 4 2048ect) — 8leciz
2v/232/3z;

8 {'/ V3y/e2123 (218725 4 2048¢1) — 8lecizt

_3
8
y(z)
2
L1 4?@601 N \/ V/31/e2e123 (218725 4 2048e°1) — 8leciz
3
2\ 18 V3 fererg® (218725 + 2048¢7) — Slerzt 2V28°/%¢
48 2 c1 3
L1 922 N 3¢ B \/ V/31/e2123 (218725 4 2048e1) — 8lecrx
2| 8 s T : . 2v/232/3z;
V/3\/e2e1x3 (218725 + 2048ec1) — 8leciz
_3
8
y(z) —
42 2 c1 3
1|9z 3° N \/ V3y/€21a3 (218725 + 2048¢1) — 8lev zt
3
2\ 18 3 fererg® (218725 + 2048¢7) — Sleazd 2V23/%
40 2 c1 3
1 | 9z2 N 3¢ \/ V/31/e2e123 (218725 4 2048e°1) — 8leciz
2 | 8 ' P— 5 4 2v/23%/3¢
V3y/e2123 (218725 4 2048¢e1) — 8leciz
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6.13 problem 13

Internal problem ID [133]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

Y —1—a?—y? a2yt =0

X Solution by Maple

e hY

dsolve(diff (y(x),x) = 1+x"2+y(x) 2+x"2*y(x)~4,y(x), singsol=all)

N\ J

No solution found

X Solution by Mathematica

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

~N

LDSolve [y'[x] == 1+x"2+y[x] "2+x"2*y[x]~4,y[x],x,IncludeSingularSolutions -> True] J

Not solved
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6.14 problem 14

Internal problem ID [134]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

yad —xty+4° =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

kdsolve(x‘3*diff(y(x),x) = x"2%y(x)-y(x)~3,y(x), singsol=all)

y@) = V2In(z) 4+ ¢
y@) =~ 2In (z) + ¢

v Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 41

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

y(@) = - V2log(z) + &1
y(x) i

2log(z) + ¢

-/
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6.15 problem 15

Internal problem ID [135]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

3y+y — 3123 =0

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

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

y(z) = (2% +c1) e

v Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 17

‘ DSolve [3*y[x]+y' [x] == 3*x"~2/Exp[3*x],y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = e (* + ¢1)
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6.16 problem 16

Internal problem ID [136]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

Y —2*+2yr —y* =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

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

rze e +e e —z+1
e 2r¢c; —1

y(z) =

v Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 29

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

ylz) >+ 5 1

5 + 6162x

ylx) >z -1
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6.17 problem 17

Internal problem ID [137]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e’ + ey + (e +e¥z)y =0

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

‘dsolve(exp(x)+exp(x*y(x))*y(x)+(exp(y(x))+exp(x*y(x))*x)*diff(y(x),x) = 0,y(x), sﬁngsol=all)

eacy(:z;) + e® + ey(z) + c = 0
v/ Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 20

‘ DSolve [Exp [x] +Exp [x*y [x] ] *y [x]+ (Exp [y [x] ] +Exp [x*y [x] 1 *x) *y' [x] == 0,y[x],x, IncludFSingularSol

Solve [ey(“) + @ 4 e® = ¢, y(z)]
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6.18 problem 18

Internal problem ID [138]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

21;2:1/ _ y/.’I;3 _ y3 =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

tdsolve(2*x"2*y(x)-x‘3*diff(y(x),x) = y(x)~3,y(x), singsol=all) J

v Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 43

N
LDSolve [2xx~2xy [x]-x"3*y' [x] == y[x]~3,y[x],x,IncludeSingularSolutions -> True] J
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6.19 problem 19

Internal problem ID [139]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3y%z° + 92 — 202 =0

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

tdsolve(3*x"5*y(x)"2+x"3*diff(y(x),x) = 2%y(x)~2,y(x), singsol=all) J
2
T
T)=—F——"—"F—7
y(z) 4+ czr? +1

v Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 28

LDSolve [3*x~5xy [x] "2+x"3*y' [x] == 2*y[x]~2,y[x],x,IncludeSingularSolutions -> TrueJ]

2

° —cr?+1

y(x) =0



6.20 problem 20

Internal problem ID [140]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3y+y'w—%:0
T2

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

160

Ldsolve(B*y(x)+x*diff(y(x),x) = 3/x7(3/2),y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 19

-

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

|

2232 + ¢;
3

y(z) =
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6.21 problem 21

Internal problem ID [141]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(z—1y+(z"-1)y—1=0

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

e

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

~—

In(z—1)+¢
z+1

y(z) =

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 18

e

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

log(z — 1)+ ¢

_)
y(z) 1
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6.22 problem 22

Internal problem ID [142]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

y'z — 12743 — 6y =0

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

-

Ldsolve(x*diff(y(x),x) = 12%x74*y(x)~(2/3)+6*y(x) ,y(x), singsol=all)

~—

—2z* — c12® + y(w)% =0

v/ Solution by Mathematica

Time used: 0.16 (sec). Leaf size: 19

‘ DSolve [x*y' [x]== 12%x~4*y[x]~(2/3)+6*y[x],y[x],x,IncludeSingularSolutions -> Truep

y(z) — z° (23:2 + cl) 3
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6.23 problem 23

Internal problem ID [143]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e + cos (z) y + (eYz +sin (z))y' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

‘dsolve(exp(y(x))+cos(x)*y(x)+(exp(y(x))*x+sin(x))*diff(y(x),x) = 0,y(x), singsol=bll)

__“
re sin@ c1
= — Lambert —_ | - —=
y(@) ambertW ( sin () ) sin ()
v/ Solution by Mathematica
Time used: 3.99 (sec). Leaf size: 25
[DSolve [Exp [y [x]]+Cos [x] *y [x] +(Exp [y [x] ] *x+Sin[x]) *y' [x] == 0,y[x],x, IncludeSingul}arSolutions

y(.’IJ) —C CSC(.’IJ) — W(.’IJ CSC(x)eCI csc(x))
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6.24 problem 24

Internal problem ID [144]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

9z%y® + 2y —y? =0

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

-

Ldsolve(9*x"2*y(x)"2+x"(3/2)*diff(y(x),x) = y(x)~2,y(x), singsol=all)

~—

_ VI
246224 c14/7

y(z)

v/ Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 30

e

kDSolve [9*x~2*y [x] "2+x~(3/2)*y' [x] == y[x]~2,y[x],x,IncludeSingularSolutions -> TrJue]
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6.25 problem 25

Internal problem ID [145]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y+(z+1)y —3-3z=0

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

‘dsolve(2*y(x)+(1+x)*diff(y(x),x) = 3+3#*x,y(x), singsol=all)

(&3]
(z + 1)2

ylz)=z+1+

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 23

DSolve [2*y [x]+(1+x)*y' [x] == 3+3#x,y[x],x,IncludeSingularSolutions -> True]

N\

z(z(z+3)+3)+a
(z+1)

y(z) —
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6.26 problem 26

Internal problem ID [146]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

Qﬁy% — 12x%y% + <8x%y% — 15:02\/@) y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

e

Ldsolve(9*x“(1/2)*y(x)*(4/3)-12*x“(1/5)*y(x)‘(3/2)+(8*x“(3/2)*y(x)*(1/3)-15*x“(6/ék*y(x)‘(1/2)

125y(:c)% zs — 225y(z)? Tl + 135y(al:)%5 x5 —2Ty(z) z? —c; =0

X Solution by Mathematica

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

LDSolve [9*x~ (1/2) *y [x]1~(4/3)-12*x~ (1/5) *y [x]1 ~(3/2) +(8*x~ (3/2) *y [x] ~(1/3) -15%x~ (6/5J) *y [x]7(1/2)

Timed out
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6.27 problem 27

Internal problem ID [147]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

3y + 23y +3y'z =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 70

tdsolve(3*y(x)+x‘3*y(x)‘4+3*x*diff(y(x),x) = 0,y(x), singsol=all)

1
y(z) = 1
(In(z)+a)x
_ 1 __ iv3 ,
2(In(z)+c1)3 2(In(z)+c1)3
y(z) = .
e
y(z) 2(In(z)+c1)3 2(In(z)+c1)3

T
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v/ Solution by Mathematica
Time used: 0.41 (sec). Leaf size: 70

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

1
y(w) = Y/ x3(log(x) + ¢1)

v/ —1
V)= et + o)
o) »

Va3 (log(z) + c1)
y(x) =0



6.28 problem 28

Internal problem ID [148]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+1yz—2e* =0

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

169

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

e + ¢y

y(z) =

v Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 17

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

e + ¢
T

y(z) —

-/
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6.29 problem 29

Internal problem ID [149]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+(1+22)y — (1+22)? =0

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

‘dsolve(y(x)+(1+2*x)*diff(y(x),x) = (1+2xx)~(3/2),y(x), singsol=all)

2+c+z
y(@) = —=—=
V14 2z
v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 32

DSolve [y [x]+(1+2*x)*y' [x] == (1+2*x)~(3/2),y[x],x,IncludeSingularSolutions -> Tru%]

N

z(z+1) 1
V2T +1 V=21

y(z) =



6.30 problem 31(a)

Internal problem ID [150]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 31(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —32%(T+y)=0

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

Ldsolve(diff(y(x),x) = 3*x"2*%(7T+y(x)),y(x), singsol=all)

| —

y(z) =-T+e" ¢
v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 20

LDSolve [y'[x] == 3*x"2*(7+y[x]),y[x],x,IncludeSingularSolutions -> True]

y(z) = =7+ cre®
y(@) = =7



6.31 problem 31 (b)

Internal problem ID [151]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 31 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —32%(T+y)=0

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

Ldsolve(diff(y(x),x) = 3*x"2*%(7T+y(x)),y(x), singsol=all)

| —

y(z) =-T+e" ¢
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 20

LDSolve [y'[x] == 3*x"2*(7+y[x]),y[x],x,IncludeSingularSolutions -> True]

y(z) = =7+ cre®
y(@) = =7
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6.32 problem 32 (b)

Internal problem ID [152]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 32 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v +yr—zy =0

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

tdsolve(diff(y(x),x) = —x*xy(x)+x*y(x)~3,y(x), singsol=all)

v Solution by Mathematica
Time used: 1.87 (sec). Leaf size: 58

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

1

y(w) - - /1 + ex2+2cl
1

y(z) = Vg
y(z) = —1

y(z) =0

y(@) =1
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6.33 problem 33 (a)

Internal problem ID [153]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 33 (a).

ODE order: 1.

ODE degree: 1.

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

,  —3x% =2y _0
y dyz N
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49
Ldsolve(diff(y(x),x) = 1/4%(-3%x"2-2xy (x)"2) / (x*y(x)) ,y(x), singsol=all) J

y(z) = _\/5\/:0 (—x3 4+ 2¢;)
2z
yio) = VRV 20)
2z

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 60

DSolvely'[x] == 1/4%(-3*x~2-2%y[x]~2)/(x*y[x]),y[x],x,IncludeSingularSolutions -> True]

N\

vV—x3+2¢;
y(z) — _\/_2—\/9_0
y(z) = V=2’ +2¢

V2
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6.34 problem 34 (a)

Internal problem ID [154]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 34 (a).

ODE order: 1.

ODE degree: 1.

(4

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

j_T+3y
—3z+y

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

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

-/

3cix — \/10c2x2 + 1
y(z) == . -

y(z) = 3¢z 4+ 4/10c3z? + 1
C1

v/ Solution by Mathematica
Time used: 0.415 (sec). Leaf size: 94

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

y(x) = 3z — V1022 + 22
y(z) — 3z + V1022 + €21
y(z) = 3z — V10Va?
y(z) = V10Va2 4 3z
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6.35 problem 35 (a)

Internal problem ID [155]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 35 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

,_2x+2yz:O
z2+1

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

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

yz)=-1+ (2 +1) 1
v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 20

-

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

y(z) = -1+ (z® +1)
y(z) —» -1
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6.36 problem 36 (a)

Internal problem ID [156]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Chapter 1 review problems. Page 78

Problem number: 36 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —cot(z)(Vy—y) =0

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

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

f \/sin(:z;) cot(z) dz + ¢

\/sin ()

=0

VY (z)

v/ Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 47

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

y(x) — csc(x) (sin(x) +2¢7 \/cos(z)/tan(z) + ecl)
y(x) =0
y() =1
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7.1 problem 1

Internal problem ID [157]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

Yy —y=0

With initial conditions

[y(0) = 0,%(0) = 5]

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

-

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

—/

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 9

-

N
LDSolve [{y'' [x]-y[x]==0,{y[0]==0,y' [0]==5}},y[x],x,IncludeSingularSolutions -> True]

y(x) — 5sinh(z)
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7.2 problem 2

Internal problem ID [158]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' =% =0

With initial conditions

[y(0) = —1,%'(0) = 15]

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

-

Ldsolve([diff(y(x),x$2)—9*y(x)=0,y(0) = -1, D(y)(0) = 15],y(x), singsol=all) J

y(z) =23 —3e™°

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 18

LDSolve [{y'' [x]1-9%y[x]==0,{y[0]==-1,y' [0]==15}},y[x],x,IncludeSingularSolutions —>J True]

y(z) — 5sinh(3z) — cosh(3z)
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7.3 problem 3

Internal problem ID [159]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y' +4y=0

With initial conditions

[y(0) = 3,%'(0) = §]

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

-

Ldsolve([diff(y(x),x$2)+4*y(x)=0,y(0) = 3, D(y)(0) = 8],y(x), singsol=all) J

y(x) = 4sin (2z) 4 3 cos (2z)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

LDSolve [{y'' [x]+4*y[x]==0,{y[0]==3,y' [0]==8}},y[x],x,IncludeSingularSolutions -> TJrue]

y(x) — 4sin(2x) + 3 cos(2z)
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7.4 problem 4

Internal problem ID [160]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y' +25y=0

With initial conditions

[y(0) = 10,%(0) = —10]

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

-

Ldsolve([diff(y(x),x$2)+25*y(x)=0,y(0) = 10, D(y)(0) = -10],y(x), singsol=all) J

y(z) = —2sin (5z) + 10 cos (5z)

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

LDSolve [{y'' [x]+25%y[x]1==0,{y[0]==10,y' [0]==-10}},y[x],x,IncludeSingularSolutions J—> True]

y(x) — 10cos(5z) — 2sin(5x)
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7.5 problem 5

Internal problem ID [161]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=0

With initial conditions

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

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

-

Ldsolve( [diff (y(x),x$2)-3*diff (y(x),x)+2*xy(x)=0,y(0) = 1, D(y)(0) = 0],y(x), sing; 1=all)

y(z) = 2€* —e**

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15

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

y(z) = —e*(e" - 2)
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7.6 problem 6

Internal problem ID [162]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y'+y —6y=0

With initial conditions

[y(0) = 7,%'(0) = —1]

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

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(0) = 7, D(y)(0) = -1],y(x), singscﬁ\1=all)

y(z) = (4> +3) e

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

LDSolve [{y'' [x]+y' [x]-6*y[x]==0,{y[0]==7,y' [0]==-1}},y[x],x, IncludeSingularSolutians -> True]

y(z) = e7%%(4e** + 3)



185

7.7 problem 7

Internal problem ID [163]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

yll+y/:O

With initial conditions

[y(0) = —2,4'(0) = §]

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

e N

Ldsolve([diff(y(x),x$2)+diff(y(x),x)=0,y(0) = -2, D(y)(0) = 8],y(x), singsol=all)J

y(z) =6 —8e™°

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

-

N
LDSolve [{y'' [x]+y' [x]==0,{y[0]==-2,y' [0]==8}},y[x],x,IncludeSingularSolutions -> 'Ijrue]

y(z) > 6 —8e™°
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7.8 problem 8

Internal problem ID [164]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

yl/_3yl :0

With initial conditions

[y(0) = 4,%'(0) = —2]

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

-

Ldsolve([diff(y(x),x$2)—3*diff(y(x),x)=0,y(0) = 4, D(y) (0) = -2],y(x), singsol=a11})

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 16

DSolve[{y'' [x]-3*y' [x]==0,{y[0]==4,y' [0]==-2}},y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = —%(63”” —-7)



187

7.9 problem 9

Internal problem ID [165]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y'+2 +y=0

With initial conditions

[¥(0) = 2,%'(0) = —1]

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

-

Ldsolve( [diff (y(x),x$2)+2xdiff (y(x),x)+y(x)=0,y(0) = 2, D(y)(0) = -1],y(x), singscﬁ\1=all)

y(z) =e*(2+z)
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14

e B
LDSolve [{y'' [x]+2*y' [x]+y[x]==0,{y[0]==2,y"' [0]==-1}},y([x],x, IncludeSingularSoluticﬂns -> True]

y(z) = e *(z+2)
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7.10 problem 10

Internal problem ID [166]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y" — 10y’ + 25y =0

With initial conditions

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

-

Ldsolve( [diff (y(x),x$2)-10*diff (y(x),x)+256*y(x)=0,y(0) = 3, D(y)(0) = 13],y(x), si}lgsol=a11)

y(z) = ™ (3 - 22)

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

LDSolve [{y'' [x]1-10%y' [x]+25%y [x]==0,{y [0]==3,y' [0]==13}},y[x],x, IncludeSingularSolJutions -> Tr

y(z) = (3 — 2z)
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7.11 problem 11

Internal problem ID [167]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

y' -2y +2y=0

With initial conditions

[y(0) = 0,%(0) = 5]

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

-

Ldsolve( [diff (y(x),x$2)-2xdiff (y(x),x)+2*xy(x)=0,y(0) = 0, D(y)(0) = 5],y(x), sing; 1=all)

y(x) = 5sin (z) €”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12

LDSolve [{y'' [x]-2*y' [x]+2*y[x]==0,{y[0]==0,y"' [0]==5}},y[x],x, IncludeSingularSolutiJons -> True]

y(x) — 5e°sin(x)
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7.12 problem 12

Internal problem ID [168]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

y' +6y +13y=0

With initial conditions

[y(0) = 2,%'(0) = ]

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

-

Ldsolve( [diff (y(x),x$2)+6*diff (y(x),x)+13*y(x)=0,y(0) = 2, D(y)(0) = 0],y(x), sin%sol=all)

y(x) = e 3*(3sin (2z) + 2 cos (27))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

LDSolve [{y'' [x]+6*y' [x]+13*y[x]==0,{y[0]==2,y"' [0]==0}},y[x],x, IncludeSingularSolutJions -> True

y(x) — e **(3sin(2z) + 2 cos(2z))
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7.13 problem 13

Internal problem ID [169]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 13.

ODE order: 2.

ODE degree: 1.

(4

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

22y — 2z +2y =0

With initial conditions
[y(1) =3,4'(1) =1]

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

e B
’

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

y(z) = —22% + bz

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12

‘ DSolve [{x"2xy'"' [x]-2*x*y' [x]+2*y[x]==0,{y[1]==3,y' [1]1==1}},y[x],x, IncludeSingularﬁolutions ->

y(x) = (5 —2z)x
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7.14 problem 14

Internal problem ID [170]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 14.

ODE order: 2.

ODE degree: 1.

(4

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

22y + 2’z — 6y =0

With initial conditions

[y(2) = 10,¢'(2) = 15]

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

e

Ldsolve([x"Z*diff(y(x),x$2)+2*x*diff(y(x),x)—6*y(x)=0,y(2) = 10, D(y)(2) = 15],y(x}), singsol=a

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

N
LDSOlve [{x~2*y'' [x]+2*x*y' [x]-6*y[x]==0,{y[2]==10,y' [2]==15}},y[x],x, IncludeSingulJarSolutions
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7.15 problem 15

Internal problem ID [171]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

nyI/_y/fr‘i'y:O

With initial conditions
ly(1) =7,4'(1) =2

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

Ldsolve([x‘2*diff(y(x),x$2)-x*diff(y(x),x)+y(x)=0,y(1) =7, D(y) ) = 21,y(x), siggsol=a11)

y(z) = z(7 - 51n (z))

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 13

LDSolve [{x~2*y' ' [x]-x*xy' [x]+y[x]==0,{y[1]==7,y' [1]1==2}},y[x],x, IncludeSingularSolthions -> Tru

y(x) = z(7 — 5log(x))
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7.16 problem 16

Internal problem ID [172]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 16.

ODE order: 2.

ODE degree: 1.

(4

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

x2y”+y'w+y=0

With initial conditions
[y(1) =2,4'(1) = 3]

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

e

Ldsolve( [x~2*diff (y(x),x$2) +x*diff (y(x) ,x)+y(x)=0,y(1) = 2, D(y) (1) = 3],y(x), sin\Fsol=all)

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

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

LDSolve [{x~2xy' ' [x]+x*y' [x]+y[x]==0,{y[1]==2,y' [1]==3}},y[x],x, IncludeSingularSolthions -> Tru

y(x) — 3sin(log(x)) + 2 cos(log(z))



7.17 problem 33

Internal problem ID [173]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

y' =3y’ +2y=0

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

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

~—

y(z) = e"c; + cpe*®

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

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

N

y(x) = €°(coe” + ¢1)
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7.18 problem 34

Internal problem ID [174]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

y'+2y — 15y =0

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

e

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)—15*y(X)=O,y(x), singsol=all)

~—

y(x) = 16> + cpe™”

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

DSolvely'' [x]+2*y' [x]-16%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N J

y(z) = e (0268“” + cl)
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7.19 problem 35

Internal problem ID [175]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

y//+5y/:0

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

e

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

~—

y(z) = c; + e

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19

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

N

1
y(x) = ¢ — 3016_5“



7.20 problem 36

Internal problem ID [176]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

2yll + 3y/ — 0

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

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

~—

y(x) =c1 + coe” T

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21

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

2
y(x) = ¢y — 5016_3”/2



7.21 problem 37

Internal problem ID [177]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.1, second order linear equations. Page 299

Problem number: 37.

ODE order: 2.
ODE degree: 1.

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

2yll_y/_y:0

v Solution by Maple

Time used: 0.015 (sec). Leaf size: 15
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e

L

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

~—

N

N8

y(z) = €®c1 + coe”

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

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

y(z) = c1e7%? 4 cpe”



7.22 problem 38

Internal problem ID [178§]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

4" +8y +3y=0

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

Ldsolve(4*diff(y(x),x$2)+8*diff(y(x),x)+3*y(x)=0,y(x), singsol=all)

~—

y(x) = cle"2 + cge_%m

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

LDSolve [4xy'' [x]+8*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — g 3%/2 (coe” 4 1)
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7.23 problem 39

Internal problem ID [179]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 39.

ODE order: 2.

ODE degree: 1.

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

4y//+4yl+y:0

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

e

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

~—

y(z) = cre”2 + coe” 2z

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

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

N J

y(z) — e /2 (cox + 1)



7.24 problem 40

Internal problem ID [180]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 40.

ODE order: 2.

ODE degree: 1.

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

99" — 12y +4y =0

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

Ldsolve(g*diff(y(x),x$2)—12*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)

~—

y(x) = cied 4+ e

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

LDSolve [9*y' ' [x]-12*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e2e/3 (coz + ¢1)



7.25 problem 41

Internal problem ID [181]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 41.

ODE order: 2.

ODE degree: 1.

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

6y" — 7y —20y =0

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

203

e

Ldsolve(G*diff(y(x),x$2)—7*diff(y(x),x)—20*y(x)=0,y(x), singsol=all)

~—

y(x) = cies +coe” 3

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 26

LDSolve [6xy'' [x]-7*y' [x]-20*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — cre /3 4+ c,eP/?



7.26 problem 42

Internal problem ID [182]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 42.

ODE order: 2.

ODE degree: 1.

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

359" —y' — 12y =0

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

204

e

Ldsolve(BS*diff(y(x),x$2)-diff(y(x),x)—12*y(x)=0,y(x), singsol=all)

~—

y(x) = cie” T +cpe’s

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 26

LDSolve [35*y' ' [x]-y' [x]-12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — cre~ T 4+ cpe?®/b



7.27 problem 52

Internal problem ID [183]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 52.

ODE order: 2.

ODE degree: 1.

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

x2y"+y'w—y=0

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

205

e

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

~—

_ 2}
y(x) =z + -

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 16

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

~—

y(z) — % + cox
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7.28 problem 53

Internal problem ID [184]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 53.

ODE order: 2.

ODE degree: 1.

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

w2y +2y'r — 12y =0

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

Ldsolve (x"2xdiff (y(x) ,x$2) +2*x*diff (y(x) ,x)-12*y(x)=0,y(x), singsol=all) J

C
va) = 5+t

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

-

N
LDSolve [x~2xy' ' [x]+2*x*y' [x]-12*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J
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7.29 problem 54

Internal problem ID [185]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 54.

ODE order: 2.

ODE degree: 1.

(4

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

4r%y" +8y'x —3y =0

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

e

tdsolve(4*x‘2*diff(y(x),x$2)+8*x*diff(y(x),x)—3*y(x)=0,y(x), singsol=all)

~—

C
y(z) = Vo + =
X

|

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

LDSolve [4xx~2xy' ' [x]+8*x*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

2
cor” +
y(r) — T2
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7.30 problem 55

Internal problem ID [186]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 55.

ODE order: 2.

ODE degree: 1.

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

x2y// +y'x =0

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

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

y(z) = coln(z) + 1

v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 13

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

y(x) = c1 log(x) + co
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7.31 problem 56

Internal problem ID [187]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.1, second order linear equations. Page 299

Problem number: 56.

ODE order: 2.

ODE degree: 1.

(4

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

22y —3y'r+4y =0

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

e

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

~—

y(z) = c17® + o7’ In (z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

e hY

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

N\ J

y(x) = 2°(2czlog(z) + ¢1)
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Section 5.2, second order linear equations. Page
311
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problem 22 . . .. L e 212
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8.1 problem 21

Internal problem ID [188]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

v +y—3r=0

With initial conditions
[y(0) = 2,7/(0) = —2]

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

-

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

y(z) = —5sin (x) + 2cos (z) + 3z

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

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

y(x) — 3z — 5sin(x) + 2 cos(z)
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8.2 problem 22

Internal problem ID [189]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

y'—4y—12=0

With initial conditions

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

-

Ldsolve([diff(y(x),x$2)—4*y(x)=12,y(0) = 0, D(y)(0) = 10],y(x), singsol=all) J

y(zr) =4e* —e > -3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19

LDSolve [{y'' [x]-4*y[x]==12,{y[0]==0,y' [0]==10}},y[x],x,IncludeSingularSolutions —>J True]

y(z) — 5sinh(2z) + 3 cosh(2z) — 3
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8.3 problem 23

Internal problem ID [190]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y' -2y —3y—6=0

With initial conditions

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

-

Ldsolve( [diff (y(x),x$2)-2xdiff (y(x),x)-3*xy(x)=6,y(0) = 3, D(y)(0) = 11],y(x), sin%sol=all)

y(z) =e® +4e** -2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 19

LDSolve {y'' [x]-2*y' [x]-3*y[x]==6,{y[0]==3,y"' [0]==11}},y[x],x, IncludeSingularSolutJions -> True

y(x) = e + 4> — 2
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8.4 problem 24

Internal problem ID [191]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

y'— 2y +2y—22x=0

With initial conditions
[y(0) = 4,5(0) = 8]

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

-

Ldsolve( [diff (y(x),x$2)-2*diff (y(x),x)+2*y(x)=2%x,y(0) = 4, D(y)(0) = 8],y(x), sir:ﬁsol=a11)

y(z) = (3cos(z) +4sin(z)) e’ +z+ 1
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21

LDSolve [{y'' [x]-2*y' [x]+2*y[x]==2*x,{y[0]==4,y' [0]==8}},y[x],x, IncludeSingularSolthions -> Tru

y(x) = = + e°(4sin(x) + 3cos(z)) + 1



8.5 problem 26(a.l)

Internal problem ID [192]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 26(a.1).

ODE order: 2.

ODE degree: 1.

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

v +2y—4=0

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

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

~—

y(x) = sin (\/ﬁx) o + cos (\/ﬁx) c1+2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

r

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

| —

y(x) — c¢; cos (\/530) + cpsin (\/530) +2



8.6 problem 26(a.2)

Internal problem ID [193]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 26(a.2).

ODE order: 2.

ODE degree: 1.

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

y' +2y—6x=0

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

216

e

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

~—

y(x) = sin <\/§ x) Cy + cos (ﬁx) ¢+ 3z

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

r

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

| —

y(z) — 3z 4 ¢; cos (\/§x> + cosin (\/§x>



8.7 problem 26(b)

Internal problem ID [194]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.2, second order linear equations. Page 311

Problem number: 26(b).

ODE order: 2.

ODE degree: 1.

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

Y ' +2y—6x—4=0

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

217

e

Ldsolve(diff(y(x),x$2)+2*y(x)=6*x+4,y(x), singsol=all)

~—

y(x) = sin (\/ﬁx) 2 + cos (\/§x> ¢ +3x+2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

r

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

y(z) = 3z + ¢, cos (\/ﬁx) + cosin (\/ﬁx) +2

| —
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9.1 problem 1

Internal problem ID [195]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y' —4y=0

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

219

e

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

~—

y(z) = c16% + cpe™®

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

DSolvely'' [x]-4*y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

N

y(z) — e (0164“” + 02)
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9.2 problem 2

Internal problem ID [196]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

2yll _ 3y/ — 0

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

e

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

~—

y(x) =c1 + e’
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21

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

2
y(x) — gclegm/2 + ¢y



9.3 problem 3

Internal problem ID [197]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y'+3y —10y =0

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

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

~—

y(z) = c16% + cpe™5?

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

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

N

y(z) = e (0267“” + cl)



e

L
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9.4 problem 4

Internal problem ID [198]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

2y" — Ty +3y=0

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

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

~—

N

y(z) = 16> + cpe?

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

DSolve[2*y'' [x]-7*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) = c16¥/? + cpe™



9.5 problem 5

Internal problem ID [199]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 5.

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
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e

Ldsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)

~—

y(z) = c1e™3" + cpe ¥z

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

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

N

y(z) — 6_3””(0230 +c)



9.6 problem 6

Internal problem ID [200]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y'+5y +5y=0

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

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

~—

(-5+v5)e (5+v5)=
y(z) =ciem 7 Hcem 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35

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

N\

y(z) = 3 (5+5)e <c26‘/5’” + cl)



9.7 problem 7

Internal problem ID [201]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

4y" — 129 +9y =0

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

225

e

Ldsolve(4*diff(y(x),x$2)—12*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)

~—

y(x) = cie? + et
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

LDSolve [4xy' ' [x]-12*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e32/2 (coz + ¢1)



9.8 problem 8

Internal problem ID [202]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 8.

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

226

e

Ldsolve(diff(y(x),x$2)—6*diff(y(x),x)+13*y(x)=0,y(x), singsol=all)

~—

y(x) = c16** sin (21) + c2e” cos (2)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

DSolvely'' [x]-6*y' [x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(x) — €**(cy cos(2z) + c; sin(27))



9.9 problem 9

Internal problem ID [203]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y' + 8y +25y=0

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

Ldsolve(diff(y(x),x$2)+8*diff(y(x),x)+25*y(x)=0,y(x), singsol=all)

~—

y(x) = cie”** sin (3x) + ce™** cos (3x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

DSolvely'' [x]+8*y' [x]+26*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(x) — e **(cy cos(3z) + ¢ sin(3z))
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9.10 problem 21

Internal problem ID [204]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

y' —4y +3y=0

With initial conditions

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

-

Ldsolve( [diff (y(x),x$2)-4*xdiff (y(x),x)+3*xy(x)=0,y(0) = 7, D(y)(0) = 11],y(x), sin%sol=all)

y(z) = 56" + 2>

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

LDSolve {y'' [x]-4x*y' [x]+3*y[x]==0,{y[0]==7,y"' [0]==11}},y[x],x, IncludeSingularSolutJions -> True

y(z) — €°(2¢* + 5)
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9.11 problem 22

Internal problem ID [205]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

9" +6y +4y=0

With initial conditions
[y(0) = 3,5'(0) = 4]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

-

Ldsolve( [9*diff (y(x),x$2)+6%diff (y(x) ,x)+4*y(x)=0,y(0) = 3, D(y)(0) = 4],y(x), sir:ﬁsol=a11)

y(z) =e"3 (5\/5 sin (@) + 3 cos (@))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 39

‘ DSolve [{9*y' ' [x]+6*y' [x]+4*y[x]==0,{y[0]==3,y' [0]==4}},y[x],x, IncludeSingularSolukions -> Tru

))

y(z) — e2/3 (5\/§Sin (%) + 3 cos (

Sils
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9.12 problem 23

Internal problem ID [206]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y' — 6y +25y =0

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

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

-

Ldsolve( [diff (y(x),x$2)-6*diff (y(x),x)+25*%y(x)=0,y(0) = 4, D(y)(0) = 1],y(x), sin%sol=all)

e37(11sin (4x) — 16 cos (4x))
4

y(z) = —

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

DSolve[{y'' [x]-6+*y' [x]+26*y[x]==0,{y[0]==4,y"' [0]==1}},y([x],x, IncludeSingularSolutﬁons -> True

N\

y(z) — 36336(16 cos(4x) — 11sin(4x))



9.13 problem 45

Internal problem ID [207]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 45.

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: 19
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e

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

~—

y(z) = 16 + coe™™

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

e

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

~—

y(z) = e 7 (c1e™™ + cy)



9.14 problem 46

Internal problem ID [208]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 46.

ODE order: 2.

ODE degree: 1.

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

y' —iy +6y=0

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

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

~—

Y(T) = c1e7%7 + cpe®™?

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

e

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

~—

y(z) = e (c1€” + )
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9.15 problem 47

Internal problem ID [209]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 47.

ODE order: 2.

ODE degree: 1.

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

y' - (—2+2iv3)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

e

tdsolve(diff(y(x),x$2)=(—2+2*I*sqrt(3))*y(x),y(x), singsol=all)

~—

(—i\/ﬁ—l)z e(1+i\/§)z

y(x) = cre + ¢
v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 41

‘ DSolvel[y'' [x]==(-2+2xI*Sqrt[3])*y[x],y[x],x,IncludeSingularSolutions -> True]

y(z) = cr etV 4 cze(_l_i‘/@x
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9.16 problem 52

Internal problem ID [210]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 52.

ODE order: 2.

ODE degree: 1.

(4

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

22y +yr+9y =0

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

e

tdsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)

~—

y(x) = ¢y 8in (31n (z)) + cacos (31n (z))

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

LDSolve [x~2xy' ' [x]+x*y' [x]+9*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — c;1 cos(3log(z)) + cosin(3 log(x))
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9.17 problem 53

Internal problem ID [211]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.3, second order linear equations. Page 323

Problem number: 53.

ODE order: 2.

ODE degree: 1.

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

22y + Ty'x + 25y = 0

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

Ldsolve (x~2%diff (y(x) ,x$2)+7*x*diff (y(x) ,x)+25*y(x)=0,y(x), singsol=all) J

y(z) = ¢y sin (41n (x)) 4 Cacos (41n(z))

x3 x3
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26

-

N
LDSolve [x~2xy' ' [x]+7*x*y' [x]+26*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

¢z cos(4log(z)) + ¢; sin(4 log(x))

y(z) =
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10.1 problem 15

Internal problem ID [212]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

7

%+3x'+4x=0

With initial conditions

[#(0) = 2,2'(0) = 0]

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

Ldsolve([1/2*diff(x(t),t$2)+3*diff(x(t),t)+4*x(t)=0,x(0) = 2, D(x)(0) = 01,x(t), sJingsol=a11)

z(t) =4e % — 274

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

N
LDSolve [{1/2*%x"' ' [t]+3*x' [t]+4*x[t]==0,{x[0]==2,x"' [0]==0}},x[t],t, IncludeSingularSoJlutions > T

z(t) — e " (4e* — 2)
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10.2 problem 16

Internal problem ID [213]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

32" + 30z +63x =0

With initial conditions

[£(0) = 2,2'(0) = 2

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

|dsolve([3*diff (x(t),t$2)+30*diff (x(t),t)+63*x(£)=0,x(0) = 2, D(x)(0) = 2],x(t), singsol=all)

z(t) = —2e "+ 4e

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

e

LDSolve [{3*xx' ' [t]+30*x' [t]+63*x[t]==0,{x[0]==2,x"' [0]==2}},x[t],t, IncludeSingularSoJlutions -> T

z(t) = e (4e* — 2)
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10.3 problem 17

Internal problem ID [214]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

2"+ 82 +16x =0

With initial conditions

[z(0) = 5,2'(0) = —10]

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

|dsolve([diff (x(t),t$2)+8*diff (x(t),t)+16+x(£)=0,x(0) = 5, D(x)(0) = -10],x(t), singsol=all)

z(t) = (5+10t) e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

e

LDSolve [{x''[t]+8*x' [t]1+16*x[t]==0,{x[0]==5,x"'[0]==-10}},x[t],t, IncludeSingularSolJutions -> Tr

z(t) — 5e (2t + 1)
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10.4 problem 18

Internal problem ID [215]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

22" + 122 + 502 =0

With initial conditions

[£(0) = 0,2'(0) = —8§]

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

‘dsolve([2*diff(x(t),t$2)+12*diff(x(t),t)+50*x(t)=0,x(0) = 0, D(x)(0) = -8],x(¢t), %ingsol=all)

z(t) = —2e % sin (4t)

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

e

LDSolve [{2%x' ' [t]+12*x' [t]+50*x[t]==0,{x[0]==0,x' [0]==-8}},x[t],t, IncludeSingularSJolut ions —>

x(t) — —2e 3 sin(4t)
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10.5 problem 19

Internal problem ID [216]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

4z" + 202" + 169z = 0

With initial conditions

[2(0) = 4,2/ (0) = 16]

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

‘dsolve([4*diff(x(t),t$2)+20*diff(x(t),t)+169*x(t)=0,x(0) = 4, D(x)(0) = 16],x(t),| singsol=all

e~ (13sin (6t) + 12 cos (6t))

z(t) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

‘ DSolve [{4*x'' [t]+20*x' [t]+169*x[t]==0,{x[0]==4,x'[0]==16}},x[t],t, IncludeSingularﬁolutions ->

1
z(t) — ge_E’t/z(lZS sin(6t) + 12 cos(6t))
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10.6 problem 20

Internal problem ID [217]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

22" + 16z’ +40x =0

With initial conditions

[£(0) = 5,2'(0) = 4]

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

|dsolve([2+diff (x(t),t$2)+16+diff (x(t),t)+40%x(£)=0,x(0) = 5, D(x)(0) = 4],x(t), singsol=all)

x(t) = e *(12sin (2t) + 5 cos (2t))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

e

LDSolve [{2*xx' ' [t]+16*x' [t]+40*x[t]==0,{x[0]==5,x"'[0]==4}},x[t],t, IncludeSingularSoJlutions -> T

z(t) — e *(12sin(2t) + 5 cos(2t))
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10.7 problem 21

Internal problem ID [218]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.4, Mechanical Vibrations. Page 337

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

2" + 10z + 1252 =0

With initial conditions

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

‘dsolve([diff(x(t),t$2)+10*diff(x(t),t)+125*x(t)=0,x(0) = 6, D(x)(0) = 50],x(t), sﬁngsol=all)

x(t) = 2e " (4sin (10t) + 3 cos (10t))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

e

LDSolve [{x''[t]+10*x' [t]+125*x [t]==0,{x[0]==6,x' [0]==50}},x[t],t, IncludeSingularSoJlutions > T

z(t) — e~ *(8sin(10t) + 6 cos(10t))
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11.1 problem 1

Internal problem ID [219]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y”+16y—e3’” =0

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

e

tdsolve(diff(y(x),x$2)+16*y(x)=exp(3*x),y(x), singsol=all)

3x

y(x) = sin (4z) co + cos (4z) ¢ + 95

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 29

‘ DSolvely'' [x]+16*y[x]==Exp[3*x],y[x],x,IncludeSingularSolutions -> True]

~—

3z

y(z) — 62—5 + ¢; cos(4x) + ¢y sin(4zx)
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11.2 problem 2

Internal problem ID [220]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' —y —2y—3z—-4=0

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

e

Ldsolve(diff(y(x),x$2)—diff(y(x),x)-2*y(x)=3*x+4,y(x), singsol=all)

~—

y(z) = cre® + e %c; — — —

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

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

~—

3z —x 9g O
y(x) — 5 +cie”" + ce™ — 1
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11.3 problem 3

Internal problem ID [221]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y" —y' — 6y — 2sin (3z) =0

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

Ldsolve (diff (y(x) ,x$2)-diff (y(x) ,x)-6*y(x)=2*sin(3*x),y(x), singsol=all) J

o sz, €08 (3z) 5sin(3z)
y(z) = coe™ + 1" + 39 29

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 37

LDSolve [y'' [x]-y' [x]-6%y[x]==2*%8in[3*x],y[x] ,x,IncludeSingularSolutions -> Truel J

1
y(x) = cre™ + cpe® + @(008(393) — 5sin(3z))
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11.4 problem 4

Internal problem ID [222]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

' +49y +y—3e"c =0

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

e

Ldsolve(4*diff(y(x),x$2)+4*diff(y(x),x)+y(x)=3*x*exp(x),y(x), singsol=all)

~—

(3x —4)€”

y(z) = cpe™2 +e 2zcy + 3

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 33

N
LDSOlve [4xy' ' [x]+4x*y' [x]+y[x]==3*x*Exp[x],y[x],x,IncludeSingularSolutions -> True]J

1
y(x) — §e””(3x —4) + e (x4 ¢))
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11.5 problem 5

Internal problem ID [223]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y'+y +y—sin(z)’ =0

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

‘dsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=sin(x)‘2,y(x), singsol=all)

= [V3z _z V3z 3cos(2z) sin(2z) 1
y(x):e 2Sln<T C2—|—e 2 cos | —— Cl+ 26( )_ 1(3 )+§

v/ Solution by Mathematica
Time used: 0.754 (sec). Leaf size: 61

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

y() = %(_2 sin(2z) + 3 cos(2z) + 13) + e~/ <02 cos (@) + ¢y sin <@>)



11.6 problem 6

Internal problem ID [224]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2 +4y +Ty—2*>=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40
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e

tdsolve(Q*diff(y(x),x$2)+4*diff(y(x),x)+7*y(x)=x“2,y(x), singsol=all)

~—

10 T 343

. [V10z e V10 z 2 8z 4
y(x) = e ®sin 5 ¢y +e % cos 5 cl—|—7—

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 53

-

DSolve[2xy'' [x]+4*y' [x]+7*y[x]==x"2,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — 3713(730(7x —8)+4)+e” <02 cos <\/§$> + ¢; sin ( gx>)



11.7 problem 7

Internal problem ID [225]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y" — 4y —sinh (z) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 64
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Ldsolve(diff(y(x),x$2)—4*y(x)=sinh(x),y(x), singsol=all)

(—2sinh (z)® cosh () — 2sinh (z)® + cosh (z)) e 2
12

e (sinh (:c)2 cosh (z) — sinh (x)3 _ Cosl;(;,;))

6

y(x) = ce®® + e *¢; +

+

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 38

-

LDSolve [y'' [x]-4*y[x]==8inh[x],y[x],x,IncludeSingularSolutions -> True]

~—

1
y(x) — 66_29” (6" — €% + 6cie™ + 6cy)
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11.8 problem 8

Internal problem ID [226]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y" — 4y — cosh (22) =0

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

Ldsolve(diff(y(x),x$2)—4*y(x)=cosh(2*x),y(x), singsol=all)

(—4z —2)e™2®  e?®(4z — 1)
ot 32 T

y(z) = 6% + e

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 38

-

LDSolve [y'' [x]-4*y[x]==Cosh[2*x],y[x],x,IncludeSingularSolutions -> True]

~—/

1
y(x) — 3—26_2“"(—41' + e*(4z — 1+ 32¢1) — 1 4 32¢cy)
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11.9 problem 9

Internal problem ID [227]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

YV +2) —3y—1—e"z=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

e

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)—3*y(x)=1+x*exp(x),y(x), singsol=all)

~—

1 8x2 —4 1)e®
y($)=ex02+cle‘3””—§+(x GZJF )¢

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 38

‘ DSolvel[y'' [x]+2*y' [x]-3*y[x]==1+x*Exp[x],y[x],x,IncludeSingularSolutions -> True]

1 1
y(x) — 6—46”” (8x2 — 4z +1+ 6402) + cre 3 — 3
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11.10 problem 10

Internal problem ID [228]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

y" + 9y — 2 cos (3x) — 3sin (3z) = 0

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

Ldsolve (diff (y(x) ,x$2)+9*y(x)=2*cos (3*x)+3*sin(3*x) ,y(x), singsol=all) J

(—9z + 2) cos (3z) L2 sin (3z)
18 3

y(z) = sin (3z) ca + cos (3z) ¢; +

v/ Solution by Mathematica

Time used: 0.111 (sec). Leaf size: 39

LDSolve [y'' [x]+9*y[x]==2*%Cos [3*x]+3*Sin[3*x] ,y[x] ,x,IncludeSingularSolutions -> TrJue]

1 1
y(x) — (—g + 9 + cl) cos(3z) + E(élm + 1+ 12¢,) sin(3z)
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11.11 problem 16

Internal problem ID [229]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

Y+ 9y —22%3* —5=0

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

e

tdsolve(diff(y(x),x$2)+9*y(x)=2*x‘2*exp(3*x)+5,y(x), singsol=all)

~—

y(z) = sin (3z) ¢z + cos (3z) ¢; + S +

v Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 40

‘ DSolve[y'' [x]+9*y[x]==2*x"2+Exp[3*x]+5,y[x] ,x,IncludeSingularSolutions -> Truel ‘

1
y(z) — 81 (€*(1 — 3z)* 4 81c; cos(3z) + 81y sin(3z) + 45)
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11.12 problem 21

Internal problem ID [230]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

Yy — 2y + 2y — e sin(z) =0

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

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

e”(sin (z) — cos (z) x)
2

y(z) = sin (z) e"cy + cos () €%¢cy +

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 28

LDSolve [y'' [x]-2*y' [x]+2*y[x]==Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions -> TrJue]

y(x) — —%e”((w — 2¢9) cos(z) — 2¢; sin(x))
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11.13 problem 23

Internal problem ID [231]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

y" +4y — 3z cos (22) =0

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

Ldsolve(diff(y(x),x$2)+4*y(x)=3*x*cos(2*x),y(x), singsol=all)

in (2z) 2? in (2 2
y(x) = sin (2z) c2 + cos (2x) ¢; + 3sin (8 )z 3 Suflji 2) + 52 CC;SG( 2)

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 38

-

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

~—/

1 3
y(z) — o (24x2 -3+ 6402) sin(2z) + (% + cl) cos(2z)
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11.14 problem 25

Internal problem ID [232]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y// 4 3?/, + 2y _ x(e—m _ e—2z) =0

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

-

Ldsolve (diff (y(x),x$2)+3*diff (y(x),x)+2xy(x)=x*(exp(-x)-exp(-2*x)),y(x), singsol=; 1

—X 2

72
y(z) = <—e_“cl +—=——-—x+ +zre " +e "+ c2) e "

2 2

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 41

‘ DSolvel[y'' [x]+3*y' [x]+2*y[x]==x*(Exp[-x]-Exp[-2*x]),y[x],x, IncludeSingularSolutiobs -> True]

y(z) — %e‘h (2P + e (2 —20+2+20) +2(z + 1+ 1))
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11.15 problem 26

Internal problem ID [233]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 26.

ODE order: 2.

ODE degree: 1.

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

y' — 6y + 13y — x> sin (21) =0

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

[dsolve (diff (y(x),x$2)-6+diff (y(x),x)+13*y(x)=x*exp(3*x) *sin(2*x) ,y(x), singsol=a1}1)

ey (x cos (2x) — —Sin(;w))

8

y(z) = €’ sin (27) ¢y + €% cos (2z) ¢; —

v/ Solution by Mathematica

Time used: 0.044 (sec). Leaf size: 43

e

LDSolve [y'' [x]-6*y' [x]+13*y[x]==x*Exp [3*x]*Sin[2*x],y[x],x, IncludeSingularSolutioan -> True]

1
y(z) — a€3z((—8x2 +1+ 6402) cos(2z) + 4(x + 16¢;) sin(Zx))
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11.16 problem 31

Internal problem ID [234]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 31.

ODE order: 2.

ODE degree: 1.

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

y'+4y—22=0

With initial conditions

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

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

[dsolve( [diff (y(x),x$2)+4*y(x)=2*x,y(0) = 1, D(y)(0) = 2],y(x), singsol=all) J
in (2
y(x) = ?)S%(x) + cos (2x) + g

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

‘ DSolve[{y'' [x]+4*y[x]==2*x,{y[0]==1,y' [0]==2}},y[x],x,IncludeSingularSolutions -> True]

y(z) — cos(2z) + %(x + 3sin(z) cos(z))
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11.17 problem 32

Internal problem ID [235]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 32.

ODE order: 2.

ODE degree: 1.

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

Y +3y +2y—e* =0

With initial conditions

[y(0) = 0,%'(0) = 3]

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

-

Ldsolve( [diff (y(x),x$2)+3*diff (y(x) ,x)+2xy(x)=exp(x),y(0) = 0, D(y)(0) = 3],y(x), Jsingsol=a11)

e +15e% — 16) e 2®
y(z) = ( 5 )

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26

DSolve[{y'' [x]+3*y' [x]+2*y[x]==Exp[x],{y[0]==0,y' [0]1==3}},y[x],x, IncludeSingularSklut ions ->

N\

y(z) — %e—zx(weﬂc + €% — 16)
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11.18 problem 33

Internal problem ID [236]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 33.

ODE order: 2.

ODE degree: 1.

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

Y’ +9y —sin(2z) =0

With initial conditions

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

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

Ldsolve([diff(y(x),x$2)+9*y(x)=sin(2*x),y(O) =1, D(y)(0) = 0],y(x), singsol=all) J

y(z) = 2 sirié3x) + cos (3z) + sin éZ:r)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 26

s

N
LDSolve [{y'' [x]+9*y[x]==Sin[2*x] ,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSolutians -> True]

1 2
y(z) — £ sin(2z) — B sin(3z) + cos(3z)
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11.19 problem 34

Internal problem ID [237]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

Yy +y—cos(z) =0

With initial conditions

[y(0) = 1,4/(0) = —1]

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

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

y(z) = (=2+ x2) sin (2) + cos (z)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 17

e N

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

y(z) — %(z — 2) sin(z) + cos(z)
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11.20 problem 35

Internal problem ID [238]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

y' =2y +2y—2—-1=0

With initial conditions

[y(0) = 3,%'(0) = ]

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

-

Ldsolve( [diff (y(x),x$2)-2*diff (y(x),x)+2*y(x)=x+1,y(0) = 3, D(y)(0) = 0],y(x), sir:ﬁsol=a11)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

‘ DSolve [{y'' [x]-2*y' [x]+2*y[x]==x+1,{y[0]==3,y' [0]==0}},y[x],x, IncludeSingularSoluFions -> Tru

y(z) = %(33 + e®(4 cos(z) — 5sin(z)) + 2)
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11.21 problem 44

Internal problem ID [239]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 44.

ODE order: 2.

ODE degree: 1.

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

y" + vy +y —sin(z)sin (3z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

Ldsolve (diff (y(x) ,x$2)+diff (y(x) ,x)+y(x)=sin(x)*sin(3#*x),y(x), singsol=all) J

_z \/gx _z \/g.’L'
y(x) =e 2sin 5 c2 + €72 cos — |a

+ sin (2z)  3cos(2z)  15cos(4z) 2sin (4z)

13 26 + 482 241

v/ Solution by Mathematica
Time used: 2.482 (sec). Leaf size: 75

LDSolve [y'' [x]+y' [x]+y[x]==Sin[x]*Sin[3*x],y[x],x,IncludeSingularSolutions -> TrueJ]

1 2 1
y(z) — E sin(2zx) — 711 sin(4x) — 2_36 cos(2x) + é cos(4x)

+e72/? <02 cos <@> + ¢; sin (@))
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11.22 problem 45

Internal problem ID [240]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 45.

ODE order: 2.

ODE degree: 1.

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

y" + 9y —sin (z)* =0

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

‘dsolve(diff(y(x),x$2)+9*y(x)=sin(x)‘4,y(x), singsol=all)

. cos (2x cos (2z)? 5
y(x) = sin (3z) ¢y + cos (3z) ¢; — 1(0 ) - 2(8 ) + 2

v/ Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 39

LDSolve [y'' [x]+9*y[x]==8in[x]~4,y[x],x,IncludeSingularSolutions -> Truel

1

1 1
y(z) = —— cos(2z) — — cos(4z) + ¢1 cos(3z) + ¢y sin(3z) + 2

10 96



268

11.23 problem 46

Internal problem ID [241]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 46.

ODE order: 2.

ODE degree: 1.

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

y' +y—cos(z)’z=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

‘dsolve(diff(y(x),x$2)+y(x)=x*cos(x)‘3,y(x), singsol=all)

(1222 + 6cos (z)* +9) sin (z)  zcos(z)® N 9cos () z

y(z) = sin (z) ca + cos (z) ¢; + 64 - g 3

v/ Solution by Mathematica

Time used: 0.052 (sec). Leaf size: 50

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

1
y(x) — 158 (4(63> — 3 + 32¢,) sin(z) + 3sin(3z) — 4z cos(3z) + 8(3z + 16¢;) cos(x))
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11.24 problem 47

Internal problem ID [242]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 47.

ODE order: 2.

ODE degree: 1.

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

yv'+3y +2y—4e* =0

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

e

Ldsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=4*exp(x),y(x), singsol=all)

~—

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

N
LDSolve [y'' [x]+3*y' [x]+2*xy[x]==4*Exp[x],y[x],x,IncludeSingularSolutions -> Truel J

T

y(z) = % + e 4 e
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11.25 problem 48

Internal problem ID [243]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 48.

ODE order: 2.

ODE degree: 1.

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

y' —2) —8y—3e =0

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

e

tdsolve(diff(y(x),x$2)—2*diff(y(x),x)—8*y(x)=3*exp(—2*x),y(x), singsol=all)

~—

e 2y

2

y(z) = e*¥cy + e ¥¢; —

v/ Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 30

‘ DSolvely'' [x]-2*y' [x]-8*y[x]==3*Exp[-2*x],y[x],x,IncludeSingularSolutions -> Truep

oz T . 1
y(x) — 72 (—§+0266 _E+cl>
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11.26 problem 49

Internal problem ID [244]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 49.

ODE order: 2.

ODE degree: 1.

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

y//_4y/+4y_2e2x:0

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

e

kdsolve(diff(y(x),x$2)—4*diff(y(x),x)+4*y(x)=2*exp(2*x),y(x), singsol=all)

~—

y(z) = coe® + e*xc; + ¥

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 20

-

.
DSolvel[y'' [x]-4xy' [x]+4*y[x]==2%Exp[2*x],y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = ¥ (x(z + c2) + c1)



11.27 problem 50

Internal problem ID [245]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 50.

ODE order: 2.

ODE degree: 1.

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

y" — 4y — sinh (2z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

272

Ldsolve(diff(y(x),x$2)—4*y(x)=sinh(2*x),y(x), singsol=all)

e?(4x—1) e ¥g
32 8

y(T) = c26™ + e ¥c; +

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 38

-

LDSolve [y'' [x]-4*y[x]==8inh[2*x],y[x],x,IncludeSingularSolutions -> True]

~—/

1
y(x) — 56_236 (4z + e** (4 — 1 + 32¢1) + 1 + 32c)



11.28 problem 51

Internal problem ID [246]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 51.

ODE order: 2.

ODE degree: 1.

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

y' +4y—cos(3z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
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Ldsolve(diff(y(x),x$2)+4*y(x)=cos(3*x),y(x), singsol=all)

cos (3z)
)

y(z) = sin (2z) ¢ + cos (2z) ¢; —

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 28

e

LDSolve [y'' [x]+4*y[x]==Cos[3*x],y[x],x,IncludeSingularSolutions -> Truel

—

1
y(x) — 5 cos(3z) + ¢1 cos(2z) + cosin(2z)



11.29 problem 52

Internal problem ID [247]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 52.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 9y —sin (3z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24
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Ldsolve(diff(y(x),x$2)+9*y(x)=sin(3*x),y(x), singsol=all)

z cos (3z)

y(z) = sin (3z) c2 + cos (3z) ¢; — 5

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 33

e

LDSolve [y'' [x]+9*y[x]==Sin[3*x],y[x],x,IncludeSingularSolutions -> Truel

—

y(x) — <—% + cl> cos(3x) + 3—16(1 + 36¢2) sin(3z)
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11.30 problem 53

Internal problem ID [248]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 53.

ODE order: 2.

ODE degree: 1.

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

y" + 9y — 2sec(3z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

Ldsolve(diff(y(x),x$2)+9*y(x)=2*sec(3*x),y(x), singsol=all)

2zsin (3z)  2In (sec (3z)) cos (3z)
3 9

y(z) = sin (3z) c2 + cos (3z) ¢; +

v/ Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 39

e

LDSolve [y'' [x]+9*y[x]==2%Sec[3*x],y[x],x,IncludeSingularSolutions -> Truel

—

y(x) — %(Qm + 3c¢2) sin(3z) + cos(3z) <§ log(cos(3z)) + cl>
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11.31 problem 54

Internal problem ID [249]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 54.

ODE order: 2.

ODE degree: 1.

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

y' +y—csc(z)’=0

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

‘dsolve(diff(y(x),x$2)+y(x)=csc(x)‘2,y(x), singsol=all)

y(z) = sin (z) c2 + cos (z) ¢; — 1 — In (csc (z) — cot (z)) cos (z)

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 34

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

-/

y(x) — cosin(z) + cos(z) (— log (sin (g)) + log (cos (g)) + cl> -1
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11.32 problem 55

Internal problem ID [250]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 55.

ODE order: 2.

ODE degree: 1.

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

Y + 4y —sin (z)> =0

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

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

sin (2z) = 4 1 cos(2z)
8 8 8

y(x) = sin (2z) c2 + cos (2z) ¢; —

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 63

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

y(z) — sin(2z) (/1
+ cos(2 (/

s(2K[2]) sin(K[2])?dK[2] + cz)

l\’)ll—‘

8

— cos(K[1]) sin(K[1])?sin(K[1])dK[1] + cl>



11.33 problem 56

Internal problem ID [251]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 56.

ODE order: 2.

ODE degree: 1.

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

y' —4y — ez =0

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

Ldsolve(diff(y(x),x$2)—4*y(x)=x*exp(x),y(x), singsol=all)

~—

Bz +2)e”

y(z) = cpe™® + e ¥¢, 3

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 34

LDSolve [y'' [x]-4*y[x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

~—

1
y(x) — —§ew(3m +2) + c1e¥ + cpe™*
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11.34 problem 57

Internal problem ID [252]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 57.

ODE order: 2.

ODE degree: 1.

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

2y +y'r —y—T122°=0

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

e

tdsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=72*x‘5,y(x), singsol=all)

~—

y(z) = zcp + 32° + %

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 21

N
LDSOlve [x~2xy' ' [x]+x*y' [x]-y[x]==72*x"5,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = 32° + o + %
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11.35 problem 58

Internal problem ID [253]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 58.

ODE order: 2.

ODE degree: 1.

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

2y —dy'zr + 6y —23=0

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

e

tdsolve(x‘2*diff(y(x),x$2)-4*x*diff(y(x),x)+6*y(x)=x‘3,y(x), singsol=all)

~—

y(z) = 7%cy + c17® + 23(—1 + In (z))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

-

.
DSolve [x~2*y'' [x]-4*x*y' [x]+6*y[x]==x"3,y[x],x,IncludeSingularSolutions -> True]

J

N\

y(z) = z*(zlog(x) + (=1 + )z + c1)
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11.36 problem 59

Internal problem ID [254]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 59.

ODE order: 2.

ODE degree: 1.

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

2y —3yr+4y—2* =0

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

e

tdsolve(x‘2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=x‘4,y(x), singsol=all)

~—

4

y(z) = 2%cy + In (z) c12® + a:z

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 26

‘ DSolve [x~2*y'' [x]-3*x*y' [x]+4*y[x]==x"4,y[x],x,IncludeSingularSolutions -> True]

1
y(z) — Zx2 (z* + 8¢y log(x) + 4c1)
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11.37 problem 60

Internal problem ID [255]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 60.

ODE order: 2.

ODE degree: 1.

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

4
3

4z%y" — 4y/z + 3y — 8x5 =0

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

e N

Ldsolve(4*x‘2*diff(y(x),x$2)—4*x*diff(y(x),x)+3*y(x)=8*x‘(4/3),y(x), singsol=all)J

713
5

y(z) = T7cy + 01T —

v Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 31

-

LDSolve [4xx~2xy' ' [x]-4*x*xy' [x]+3*y[x]==8%x"(4/3),y[x],x,IncludeSingularSolutions —J> True]

1
y(z) — gﬁ(—72x5/6 + 5cax + 5y
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11.38 problem 61

Internal problem ID [256]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 61.

ODE order: 2.

ODE degree: 1.

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

' +yz+y—In(z) =0

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

-

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

| —

y(x) = sin (In (z)) ¢z + cos (In (x)) ¢; + In (z)

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 20

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

y(z) — log(x) + c1 cos(log(z)) + o sin(log(x))
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11.39 problem 62

Internal problem ID [257]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney

Section: Section 5.5, Nonhomogeneous equations and undetermined coefficients Page 351
Problem number: 62.

ODE order: 2.

ODE degree: 1.

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

(z®—1)y" -2z +2y—2*+1=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

-

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

y(x)=xc2+(x2+1)cl+(l‘—l) 12n($—1)+(x_|_1) 12n(x+1) L

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

‘ DSolve [x~2xy' ' [x]-4*x*y' [x]+6*y[x]==x"3,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = z*(zlog(x) + (=1 + )z + ¢1)
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12.1 problem 1

Internal problem ID [258]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

"+ 9z — 10cos (2t) = 0

With initial conditions

[#(0) = 0,2(0) = 0]

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

Ldsolve([diff(x(t),t$2)+9*x(t)=10*cos(2*t),x(O) = 0, D(x)(0) = 0],x(t), singsol=a¥P)

z(t) = —8cos (t)° + 6 cos () + 4 cos (t)* — 2

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

LDSolve [{x''[t]+9*x[t]==10%Cos [2*t] ,{x[0]==0,x' [0]==0}},x[t],t, IncludeSingularSolthions -> Tru

z(t) — 2(cos(2t) — cos(3t))
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12.2 problem 2

Internal problem ID [259]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

z" + 4z — 5sin (3t) =0

With initial conditions

[#(0) = 0,2(0) = 0]

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

Ldsolve([diff(x(t),t$2)+4*x(t)=5*sin(3*t),x(O) = 0, D(x)(0) = 0],x(t), singsol=a11J)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

s

N
LDSolve [{x''[t]+4*x[t]==5*Sin[3*t] ,{x[0]==0,x'[0]==0}},x[t],t, IncludeSingularSoluﬂions -> True

x(t) — 3sin(t) cos(t) — sin(3t)
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12.3 problem 3

Internal problem ID [260]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

z” 4+ 100x — 225 cos (5t) — 300sin (5t) = 0

With initial conditions

[z(0) = 375,2'(0) = 0]

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

Ldsolve([diff(x(t),t$2)+100*x(t)=225*cos(5*t)+300*sin(5*t),x(O) = 375, D(x)(0) = oJ],x(t), sing

z(t) = —2sin (10¢) 4+ 372 cos (10t) + 3 cos (5t) + 4 sin (5¢t)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

r

.
LDSolve [{x'' [t]+100%x [t]==225*Cos [5%t]+300*Sin [5*t] ,{x [0]==375,x' [0]1==0}},x[t],t, IJncludeSingul

z(t) — 4sin(5t) — 2sin(10¢) + 3 cos(5t) + 372 cos(10¢t)
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12.4 problem 4

Internal problem ID [261]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

z" + 252 — 90 cos (4t) = 0

With initial conditions

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

Ldsolve([diff(x(t),t$2)+25*x(t)=90*cos(4*t),x(O) = 0, D(x)(0) = 90],x(t), singsolf%ll)

z(t) = 18sin (5t) — 10 cos (5t) + 10 cos (4t)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 26

e B

LDSolve [{x'' [t]+25%x [t]==90*Cos [4*t] ,{x[0]==0,x' [0]==90}},x[t],t, IncludeSingularSoJlutions -> T

z(t) — 2(9sin(5t) + 5 cos(4t) — 5 cos(5t))
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12.5 problem 5

Internal problem ID [262]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

mx” + kx — Fycos (wt) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

Ldsolve (m*diff (x(t),t$2)+k*x (t)=F__O*cos(omega*t) ,x(t), singsol=all) J

(Ve Vkt F cos (wt)
z(t) = sin (ﬁ) c2 + cos (ﬁ) ca+ Tmot+ k

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 54

N
LDSolve [m*x'' [t]+k*x [t]==FO*Cos [omega*t] ,x[t],t,IncludeSingularSolutions -> True] J

F0 cos(wt) Vit [ Vkt
z(t) — e + ¢; cos (ﬁ) + ¢ sin (ﬁ)
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12.6 problem 7

Internal problem ID [263]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

z" + 4z’ + 4z — 10cos (3t) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve (diff (x(t) ,t$2)+4*diff (x(t),t)+4*x(t)=10*cos(3*t) ,x(t), singsol=all) J

50 cos (3t) N 120 sin (3t)

£ = o2 —2ty,
z(t) = e “ca+ e "ty 160 160

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 36

e

LDSolve [x'' [t]+4*x' [t]+4*x[t]==10%Cos [3*t] ,x[t],t,IncludeSingularSolutions -> TrueJ]

1
z(t) — —%(5 cos(3t) — 12sin(3t)) 4+ e *(cat + c1)
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12.7 problem 8

Internal problem ID [264]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362

Problem number: 8.
ODE order: 2.
ODE degree: 1.

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

z" 4+ 3z + 5z + 4cos (5t) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

Ldsolve (diff (x(t) ,t$2)+3*diff (x(t),t)+6*x(t)=-4*cos(5*t) ,x(t), singsol=all) J

s, [ V11t o Vi1t 12sin (5t) 16 cos (5t)
z(t) = e 2 sin <T> ¢y +e 2 cos (T) L~ —om + 125

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 60

.
LDSolve [x'' [t]+3*x' [t]+5*x[t]==-4%Cos [6*t] ,x[t],t,IncludeSingularSolutions -> TrueJ]

2(t) = %5(4 cos(5t) — 3sin(5t)) + e~/ <02 cos (@) + ¢ sin (g))
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12.8 problem 9

Internal problem ID [265]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

22" + 22’ + x — 3sin (10t) = 0

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

Ldsolve(2*diff (x(t),t$2)+2*diff (x(t) ,t)+x(t)=3*sin(10*t) ,x(t), singsol=all) J

$(t)—e_% sin t ¢y + €72 cos t o 597sin (10¢) 60 cos (10¢)
- 2) " 2) 40001 40001

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 50

DSolve[2*x'' [t]+2*x' [t]+x[t]==3*Sin[10*t],x[t],t,IncludeSingularSolutions -> Truep

J

N

3(199sin(10¢) +20cos(10t)) 4/ t ([t
z(t) —» — 10001 +e cacos | 5 + ¢; sin 2
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12.9 problem 10

Internal problem ID [266]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

z" + 3z’ + 3z — 8 cos (10t) — 6sin (10t) =0

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

Ldsolve(diff(x(t),t$2)+3*diff(x(t),t)+3*x(t)=8*cos(10*t)+6*sin(10*t),x(t), singso¥%all)

z(t) = e~ % sin @ ¢y + e~ % cos @ o — 342 sin (10t) 956 cos (10¢)
- i 2 )™ 10309 10309

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 60

N
LDSolve [x'' [t]+3*x' [t]+3*x[t]==8*Cos [10*t]+6*Sin[10*t] ,x[t],t, IncludeSingularSolutJions -> True

2(171sin(10t) + 478 10t 3t 3t
2(t) = — (171 sin( 1)0;;)9 cos(10t)) 132 <Cz oS <\/_T> + g sin (J_T))
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12.10 problem 11

Internal problem ID [267]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

z" + 4z’ + 52 — 10cos (3t) = 0

With initial conditions

[#(0) = 0,2(0) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 30

Ldsolve([diff(x(t),t$2)+4*diff(x(t),t)+5*x(t)=10*cos(3*t),x(O) = 0, D(x)(0) = O],XJ(t), singsol

o(t) = <50 = 74Sin (£)) e  cos 4(3t) N 3sir; (3t)

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 35

N
LDSolve [{x''[t]+4*xx' [t]+5*x[t]==10%Cos [3*t],{x[0]==0,x"'[0]==0}},x[t],t, IncludeSingjularSolution

z(t) — }1(3 sin(3t) — cos(3t) + e~ *(cos(t) — Tsin(t)))
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12.11 problem 12

Internal problem ID [268]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

z" + 62’ + 13z — 10sin (5t) = 0

With initial conditions

[#(0) = 0,2(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 37

Ldsolve([diff(x(t),t$2)+6*diff(x(t),t)+13*x(t)=10*sin(5*t),x(O) = 0, D(x)(0) = 0] ,Jx(t), singso

o(t) = 25(2cos (2t) + 5sin (2t)) e~*  25cos (5¢)  10sin (5¢)
- 174 87 87

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 45

.
LDSolve [{x'' [t]+6%x' [t]+13*x[t]==10%Sin[5%t],{x[0]==0,x' [0]==0}},x[t],t, IncludeSinFularSolutio

(t) - 1i74 (5 (5 sin(2¢) + 2 cos(2¢)) — 2(2sin(5¢) + 5 cos(51)))
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12.12 problem 12

Internal problem ID [269]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

z" + 62’ + 13z — 10sin (5t) = 0

With initial conditions

[#(0) = 0,2(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

Ldsolve([diff(x(t),t$2)+6*diff(x(t),t)+13*x(t)=10*sin(5*t),x(O) = 0, D(x)(0) = 0] ,Jx(t), singso

o(t) = 25(2cos (2t) + 5sin (2t)) e~*  25cos (5¢)  10sin (5¢)
- 174 87 87

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

.
LDSolve [{x'' [t]+6%x' [t]+13*x[t]==10%Sin[5%t],{x[0]==0,x' [0]==0}},x[t],t, IncludeSinFularSolutio

(t) - 1i74 (5 (5 sin(2¢) + 2 cos(2¢)) — 2(2sin(5¢) + 5 cos(51)))
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12.13 problem 13

Internal problem ID [270]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

z" + 22’ + 26z — 600 cos (10t) = 0

With initial conditions

[z(0) = 10, %'(0) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 37

Ldsolve([diff(x(t),t$2)+2*diff(x(t),t)+26*x(t)=600*cos(10*t),x(O) = 10, D(x)(0) =P],x(t), sin

(t) = (25790 cos (5t) — 842sin (5¢)) e™* 11100 cos (10¢) 4 3000 sin (10t)
= 1469 1469 1469

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 45

.
LDSolve [{x''[t]+2*x' [t]+26*x[t]==600*Cos [10*t] ,{x[0]==10,x' [0]==0}},x[t],t, IncludeFingularSolu

e~ (=842 sin(5t) + 25790 cos(5t) — 300 (37 cos(10t) — 10sin(10¢)))
z(t) = 1469
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12.14 problem 14

Internal problem ID [271]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 5.6, Forced Oscillations and Resonance. Page 362
Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

z" + 8" + 252 — 200 cos (t) — 520sin (t) = 0

With initial conditions

[2(0) = —30,2/(0) = —10]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

Ldsolve([diff(x(t),t$2)+8*diff(x(t),t)+25*x(t)=200*cos(t)+520*sin(t),x(O) = -30, DJ(X) (0) = -10

z(t) = (—31cos (3t) — 52sin (3t)) e~* + 22sin (¢) + cos (t)

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 32

LDSolve [{x''[t]1+8*x' [t]+25*x[t]==200%Cos [t]+520*Sin[t] ,{x[0]==-30,x' [0]==-10}},x [t\}] ,t,IncludeS

x(t) — 22sin(t) + cos(t) — e~ *(52sin(3t) + 31 cos(3t))
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13.1 problem problem 3

Internal problem ID [272]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417

Problem number: problem 3.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = =3y(t)
y'(t) = 3x(2)

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 35

e

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

~—

z(t) = ¢1 cos (3t) — ¢y sin (3t)

y(t) = c1 sin (3t) + ¢, cos (3t)

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 38

[DSolve [{x' [t]1==3*y[t],y' [t]==3*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> Txﬂue]

z(t) — ¢; cosh(3t) + ¢, sinh(3t)
y(t) — ¢z cosh(3t) + ¢; sinh(3t)
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13.2 problem problem 4

Internal problem ID [273]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417

Problem number: problem 4.

ODE order: 1.

ODE degree: 1.

Solve

7' (t) = 3xz(t) — 2y(t)
y'(t) = 2x(t) + y(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 78

e

Ldsolve( [diff (x(t),t)=3%x(t)-2%y(t) ,diff (y(t),t)=2%x(t)+y ()], [x(t), y()], singsc;J1=a11)

_e2t (sin (\/gt) \/§c2 — Cos (\/§t) \/501 — sin (\/§t) Cc1 — CoS (\/§t) c2)
2

z(t) =

y(t) = e* (sin (\/§t> c¢1 + cos <\/§t> C2>

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 96

DSolve [{x' [t]==3*x[t]-2*y[t],y' [t]==2xx[t]+y[t]1},{x[t],y[t]l},¢t, IncludeSingularSolPtions -> Tr

N

e?t (301 cos (\/§t> +v3(c; — 2¢,) sin (\/§t>)
e?t (302 cos (\/gt) + \/5(201 — ¢9) sin (\/§t>>

z(t) —

y(t) —

Wl Wl
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13.3 problem problem 5

Internal problem ID [274]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417

Problem number: problem 5.

ODE order: 1.

ODE degree: 1.

Solve

7' (t) = 2z(t) + 4y(t) + 3¢’
y'(t) = 5z(t) — y(t) — t*

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 112

e

Ldsolve( [diff (x(t),t)=2*x(t)+4*y(t)+3*exp(t) ,diff (y(t),t)=6*x(t)-y(t)-t~2], [x(t), \Jy(t)] , sings

1+/89)t —14++/89)t 1++/89)t
)= Y B O D
o 10 10 10
(—1+\/@)t
L3 e 28 3¢ 2t 23
10 11 11 121 1331
(1+vB9) (—1+vB9)t 2 15et 12t 17

yit)=e = eten e - p - o o7 331
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v/ Solution by Mathematica
Time used: 0.712 (sec). Leaf size: 212

LDSolve [{x' [t]==2%x[t]+4xy [t]+3*Exp[t],y' [t]==6*x[t]-y[t]-t~2},{x[t],y[t]1},¢t, InclqueSingularSo

22t(11t—1)+23 3¢ 1 1 (vEs-1)e
z(t) - T — =+ = ((89-3v89) o1 — 8VEe, ) e (Vo)

+ % ( (89 + 3«/8_9) a + Sx@cz) et (1)

11(12 — 118)t — 17 15¢ ocy 1 %(1+\/@>t
y(t) = 1331 ~ + <\/8_9+178<89_3\/@> co e

1 _ 4 mi(ves-u)e
+ (178 (89+3v89) ez \@) e
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13.4 problem problem 7

Internal problem ID [275]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417

Problem number: problem 7.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = y(t) + 2(t)
y'(t) = 2(t) + z(t
2(t) ==z(t)+y(t

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 64

Ldsolve( [diff (x(t),t)=y(t)+z(t),diff (y(t),t)=z(t)+x(t),diff(z(t),t)=x(t)+y(t)], [x(Jt) » ¥, =z(

z(t) = cpe® — 2czet — ety
y(t) = ce® + czet + ety
2(t) = coe® + cze™"

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 114

LDSolve [{x' [t]1==y[t]1+z[t],y' [t]==z[t]+x[t],z' [t]==x[t]+y[t]1},{x[t],y[t],z[t]},t,IncludeSingula

z(t) — %e‘t (c1(e®+2) + (c2+c3) (¥ — 1))

1
y(t) — ge_t((q + c2 + ¢3)e” — 1 + 2¢2 — ¢3)

1
2(t) = ge_t((q + 2+ c3)e* — c1 — ¢ + 2c3)
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13.5 problem problem 11

Internal problem ID [276]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417

Problem number: problem 11.

ODE order: 1.

ODE degree: 1.

Solve
x4 (t) = z2(t)
z5(t) = 2z3(t)
z5(t) = 3z4(t)
zy(t) = 4z1(2)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 171

Ldsolve( [diff(x__1(t),t)=x__2(t),diff(x__2(t),t)=2%x__3(t),diff(x__3(t) ,t)=3*x__4(Jt) Jdiff(x__ 4

1 1
24 (cle‘z‘““ — cpe?*"t + cos (24%75) c3 + sin (2451&) 04)

.’El(t) = —

4
1 1
V6 (cle_z‘“t + coe?**t — ¢4 cos (24it> + c3sin (24%t>)
zo(t) = 5
1 1
243 (cle‘24“ — cpe®**t — cos (24%75) c3 — sin (24515) c4>
z3(t) = — g

1 1
T4(t) = cre™ 2"t + et — ¢3sin <24it> + ¢4 cos (24%t>
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v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 400

LDSolve [{x1'[t])==x2[t],x2' [t]==2%x3[t] ,x3' [t]==3*x4[t] ,x4"' [t]==4*x1[t]},{x1[t],x2 [Jt] ,x3[t],x4[

#1t
x1(t) — }lclRootSum [#1* — 24&, e#1&] + ECQROOtSUm [#14 24&, 6#1 }
3 #1t 1 e#lt
+ —c4RootSum {#14 24&, &} + 03RootSum {#14 24&, &}
2 #1° #12
1 4 #1t 1 4 e#!t
x2(t) — ZCQRootSum [#1% — 24&, e#&] + ichootSum #1° — 24&, ) —&
#1t 3 6#1t
+ 6¢1RootSum [#14 24&, T &} + c4RootSum [#14 24&, 2 &}
1 4 #1¢ 3 4 e#1t
x3(t) — Zc;;RootSum [#1* — 24&, e# " &] + Zc4RootSum #1° — 24&, ) —&

et #1t
+ 3caRootSum {#14 24&, e &} + 3c;RootSum {#14 — 24&, ;1 &]

#1t
x4(t) — }lc4Rootsum[#14 24&, e#''&] + c;RootSum {#1 — 24&, e# T &}

It #1t
+ 2c3RootSum [#14 24&, e &} + coRootSum l#l4 24&, ; &]
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13.6 problem problem 12

Internal problem ID [277]

Book: Differential equations and linear algebra, 3rd ed., Edwards and Penney
Section: Section 7.2, Matrices and Linear systems. Page 417

Problem number: problem 12.

ODE order: 1.

ODE degree: 1.

Solve
) (t) = 7a(t) + 23(t) + 1
w5(t) = 21 (t) + z4(t) + 2
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v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 273
Ldsolve( [diff(x__1(t),t)=x_ 2(t)+x__3(t)+1,diff(x__2(t),t)=x__3(t)+x__4(t)+t,diff (J:(__S(t) ,t)=x

11t 2 ¢t cie®  ce~tcos (t)
D=2
nl="Tg T 16 4T 3 2
cosin(t)e™t  czetcos(t) cze7isin(t) T2 5
2 2 2 24 16
3t 3 2 ! cie®  coe~tcos (t)
)= —— =S
e TR R TR TR 2
_cosin(t)e™t  czefeos(t)  czetsin(t) 117
2 2 2 24
5t 15t 4 c1e®  cpetcos (t)
=20 L -
w=16"16 16 T 2 2
cosin(t)e™t  czecos(t) czetsin(t) 582 3
2 2 2 24 16

3 T2 tt  cie®  cpetcos(t)  copsin(t) et
t)=—— —+ — —
nW=5%"1%6 16" 2 > T 2
_cgeTfcos(t) czesin(t) 19t te
2 2 16
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v/ Solution by Mathematica
Time used: 1.47 (sec). Leaf size: 369

LDSolve [{x1' [t]==x2[t]+x3[t]+1,x2"' [t]==x3[t]+x4[t]+t,x3"' [t]==x1[t]+x4[t]+t~2,x4" [tJ] ==x1[t]+x2[

1
%e_t (e"(—2¢((¢(3t + 14) — 3) + 33)

+ 3(8(61 + ey +c3+ cy)e* — 34 8¢; — 8cy + 8¢z — 804)) + 48(c1 — ¢3) cos(t)
+ 48(c2 — c4) sin(2))

x1(t) —

1
x2(t) — %e_t (' (2t(t(¢(3t—22)+3)—9)+3(8(c1+co+c3+ca)e® —35—8ci +8c,—8cs+8cy) )
+ 48(c — c4) cos(t) + 48(cs — ¢1) sin(t))

x3(t) — le_

%6 *(e'(26(((10 — 3t)t — 45) + 15)

+ 3(8(01 + ey +c3+cy)e* — 19 + 8¢y — 8cy + 8¢z — 804)) + 48(c3 — cl) cos(t)
+ 48(cy — ¢p) sin t))
1
x4(t) — %e_t (' (2t(t(t+3)(3t—7)—57)+3(8(c1+co+c3+ca)e* +13—8ci +8cr—8c3+8c4) )
+ 48(cs — ¢2) cos(t) + 48(c1 — c3) sin(t))
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