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1 Chapter 8, Ordinary differential equations. Section

1. Introduction. page 394
1.1 problem 1 . . . . . . . . e



1.1 problem 1

Internal problem ID [4239]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 1. Introduction. page 394
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

v/ Solution by Maple

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

-/

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

y(z) = cre”
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

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

x

y(x) = c1e” + coe™



2 Chapter 8, Ordinary differential equations. Section
2. Separable equations. page 398
2.1 problem 1 . . . . ...
2.2 problem 2 . . ... e (
2.3 problem 3 . . . .. e e e e [7]
2.4 problem 4 . . . . ... e e e e K]
2.5 problem 5 . ... e )
2.6 problem 6 . . . . ... e e 101
2.7 problem 7 . . . . . . e 11
2.8 problem 8 . . . ... e 12
29 problem 9 . . . . .. T3]
2.10 problem 10 . . . . . . e e 14
2.11 problem 11 . . . . . . . e e 151

2.12 problem 12 . . . . . . L e 161



2.1 problem 1

Internal problem ID [4240)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

—y+yz=0

With initial conditions

v/ Solution by Maple

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

~—

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

y(z) = 3;

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 10

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

3z

y(z) — )



2.2 problem 2

Internal problem ID [4241]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

z/1—1y2+yv—a22+19y =0

With initial conditions

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

e

tdsolve([x*sqrt(1-y(x)"2)+y(x)*sqrt(1—x"2)*diff(y(x),x)=0,y(1/2) =1/2],y(x), sing\Jsol=a11)

y(m)=\/2\/§\/—332+1—|—932—3

v Solution by Mathematica
Time used: 3.589 (sec). Leaf size: 38

LDSolve [{x*Sqrt [1-y[x] 2] +y[x]*Sqrt [1-x"2] *y' [x]==0,{y[1/2]1==1/2}},y[x],x, IncludeSJingularSolut

y(z) — Va?
y(z) =\ 224+ 2v3—322 -3




2.3 problem 3

Internal problem ID [4242]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y'sin (z) —yln(y) =0

With initial conditions

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 16

‘ dsolve([diff (y(x),x)*sin(x)=y(x)*1n(y(x)),y(1/3*Pi) = exp(1)],y(x), singsol=all)

y(x) — e(csc(x)—cot(x))\/g

v/ Solution by Mathematica
Time used: 0.209 (sec). Leaf size: 19

LDSolve [{y' [x]*Sin[x]==y [x]*Log[y[x]],{y[Pi/3]1==Exp[1]1}},y[x],x, IncludeSing'ularSolJutions -> Tr

y(z) - eV3tn(3)



2.4 problem 4

Internal problem ID [4243]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

1+y*+xyy =0

With initial conditions

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

~—

Ldsolve([(1+y(x)"2)+X*y(x)*diff(y(x),X)=0,y(5) = 0],y(x), singsol=all)

v—z2 425

y(z) = Y
-2+ 25
y(x) = S —

v Solution by Mathematica
Time used: 0.327 (sec). Leaf size: 40

e N

LDSolve [{(1+y [x] ~2) +x*y [x] *y ' [x]==0,{y[56]==0}},y[x],x,IncludeSingularSolutions -> JTrue]

V25 — x2

(o) > -
V25 — 12
y(@) > ———



2.5 problem 5

Internal problem ID [4244]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

zyy —zy—y=0

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 8

~—

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

y(2) = o +1n ()
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 9

-

LDSolve [{x*y [x]*y' [x]-x*y[x]==y[x],{y[1]1==1}},y[x],x,IncludeSingularSolutions -> 'Ijrue]

y(z) = z + log(z)
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2.6 problem 6

Internal problem ID [4245]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

,_2xy2+x=

0
2y —y

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

Ldsolve([diff(y(x),x)=(2*x*y(x)‘2+x)/(x‘2*y(x)-y(X)),y(2“(1/2)) = 0],y(x), singso%%all)

222 — 4z
y(z) = ———
222 — 4z
y(z) = 5

v Solution by Mathematica
Time used: 3.887 (sec). Leaf size: 48

-

LDSolve [{y' [x]1==(2*xx*xy[x] ~2+x) / (x~2*y [x] -y [x]) ,{y [Sqrt [2]1]1==0}},y [x] ,x, IncludeSing}ularSolution
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2.7 problem 7

Internal problem ID [4246]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

yy +2y? —8x =0

With initial conditions

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

Ldsolve([y(x)*diff(y(x),x)+(x*y(x)"2—8*x)=0,y(1) = 3],y(x), singsol=all)

~—

y(z) = Ve -D@+1) 4 8

v/ Solution by Mathematica
Time used: 1.925 (sec). Leaf size: 39

e

LDSolve [{y [x]*y' [x]+(x*y[x] ~2-8*x)==0,{y[1]==3}},y[x] ,x,IncludeSingularSolutions :J> Truel

y(z) = Vel=** +8
y(r) = Vel=** +8
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2.8 problem 8

Internal problem ID [4247]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

Y +2zy° =0

With initial conditions

v/ Solution by Maple
Time used: 0.359 (sec). Leaf size: 11

~—

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

v Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 12

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

y(@) = 53
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2.9 problem 9

Internal problem ID [4248]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

1+y)y —y=0

With initial conditions

[y(1) =1]
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 7
Ldsolve([(1+y(x))*diff(y(x),x)=y(x),y(l) = 1],y(x), singsol=all) J

y(xz) = LambertW (e”)

v/ Solution by Mathematica
Time used: 2.168 (sec). Leaf size: 9

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

y(z) = W(e")
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2.10 problem 10

Internal problem ID [4249]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y—zy—z=0

With initial conditions

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

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

~—

22
y(x) = —-1+2e7

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

-

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

N\

y(z) = 2e2@-1 _ 1
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2.11 problem 11

Internal problem ID [4250]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2y —3(y — 2)% =0
With initial conditions
[y(1) = 3]
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 9
Ldsolve( [2%diff (y(x),x)=3*(y(x)-2)"(1/3),y(1) = 3],y(x), singsol=all) J

y(w) =2+2>

v/ Solution by Mathematica

Time used: 0.006 (sec). Leaf size: 12

‘ DSolve [{2xy' [x]==3*(y[x]-2)~(1/3),{y[1]1==3}},y[x],x,IncludeSingularSolutions -> Th:ue]

y(z) — 32 4+ 2
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2.12 problem 12

Internal problem ID [4251]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(zy+2x)y' +y=0

With initial conditions

[y(1) =1]
v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 11
Ldsolve([(x+x*y(x))*diff(y(x),x)+y(x)=0,y(1) = 1],y(x), singsol=all) J

y(x) = LambertW (2)

v/ Solution by Mathematica
Time used: 2.104 (sec). Leaf size: 11

‘ DSolve [{(x+x*y[x])*y' [x]+y[x]==0,{y[1]==1}},y[x],x,IncludeSingularSolutions -> Tr’ue]

y(z) — W(g)
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3.1 problem 1

Internal problem ID [4252]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

yv+y—e"=0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (diff (y(x) ,x)+y(x)=exp(x),y(x), singsol=all) J

T

e
y(z) = 5} +cie”

T

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 21

‘ DSolve[y' [x]+y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]




L
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3.2 problem 2

Internal problem ID [4253]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

22y +3zy—1=0

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

dsolve (x~2*diff (y(x),x)+3*x*xy(x)=1,y(x), singsol=all)

~—

2
T
Zra

3

y(z) =

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 20

N

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

z% + 2¢;
_> -
y(z) 573



3.3 problem 3

Internal problem ID [4254]
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Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.

page 403

Problem number: 3.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y +2zy —xe”

z2

0

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

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

v Solution by Mathematica

Time used: 0.055 (sec). Leaf size: 24

-

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

~—

1
y(x) — ée_z2 (z* + 2c1)
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3.4 problem 4

Internal problem ID [4255]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.

page 403

Problem number: 4.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2z +y—2z2 =0

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

‘dsolve(2*x*diff(y(x),x)+y(x)=2*x“(5/2),y(x), singsol=all)

y(z) =2

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 22

LDSolve [2xx*xy ' [x]+y [x]==2%x"(5/2) ,y[x] ,x,IncludeSingularSolutions -> Truel

~—

z2 + 3¢,

y(z) — NG
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3.5 problem 5

Internal problem ID [4256]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y cos () + y — cos (z)° =0

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

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

_ x—cos(z)+c
y(@) = sec (x) + tan ()

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 25

e hY

DSolvel[y' [x]*Cos [x]+y[x]==Cos[x]~2,y[x],x,IncludeSingularSolutions -> True]

N\ J

y($) - e—2arctanh(tan(%))($ _ COS($) + Cl)



23

3.6 problem 6

Internal problem ID [4257]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

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

N\ J

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 23

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

y(@) = (Va?+1-2) (@ +c)
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3.7 problem 7

Internal problem ID [4258]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(e +1)y +2e"y—(°+1)e" =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

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

¥ +e” + 5 + ¢
(e +1)°

y(z) =

v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 25

LDSolve [(1+Exp[x])*y' [x]+2*Exp [x] *y [x]==(1+Exp [x]) *Exp [x] ,y [x] , %, IncludeSingularSoJlutions -> T

&1

1 xr
y(a:) — g(e +1)+m



3.8 problem 8

Internal problem ID [4259]
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Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.

page 403

Problem number: 8.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zln(z)y'+y—In(z) =0

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

-

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

-/

In (z) ¢
2 i (x)

y(z) =

v Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 19

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

log(z) C1
2 log(z)

y(z) =
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3.9 problem 9

Internal problem ID [4260)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(—2*+ 1)y —zy—2vV—22+12=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

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

x? c1

+
V—x2+1 Vz—-1vz+1

y(z) =

v Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 33

e

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

x? ¢

— +
V1i—22 22-1

y(z)
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3.10 problem 10

Internal problem ID [4261]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +ytanh (z) —2e* =0

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

-

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

-/

_cosh (2z) + 1 + sinh (2z) + 2z + 2¢;

y(@) 2 cosh (z)
v Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 29
LDSolve [y' [x]+y [x]*Tanh [x]==2*Exp [x] ,y[x] ,x,IncludeSingularSolutions -> Truel J

e®(2z + ¥ + ¢))
e +1

y(z) =
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3.11 problem 11

Internal problem ID [4262]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +ycos(z) —sin (2z) =0

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

-

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

y(z) = 2sin (z) — 2 + e~ *0@¢

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 20

e

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

y(z) — 2sin(z) 4 c;e” 0@ — 2
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3.12 problem 12

Internal problem ID [4263]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

&' —cos (y) +ztan (y) =0

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

-

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

z(y) = (y + c1) cos (y)
v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 12

LDSolve [x' [y]==Cos[y]l-x[yl*Tan[y] ,x[y],y,IncludeSingularSolutions -> Truel J

z(y) = (y + c1) cos(y)
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3.13 problem 13

Internal problem ID [4264]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

+z—e"=0

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

Ldsolve (diff (x(y) ,y)+(x(y)-exp(y))=0,x(y), singsol=all) J

2

v/ Solution by Mathematica

Time used: 0.04 (sec). Leaf size: 21

LDSolve [x' [yl+(x[y]l-Exp[y]l)==0,x[y],y,IncludeSingularSolutions -> True] J
ey

z(y) — - +ce”?
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3.14 problem 14

Internal problem ID [4265]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations.
page 403

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/_3?/%_55

X 3y

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

-

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

~—

+c
Y

o(y) =2

Wl

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 15

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

y+a

z(y) = 7
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4.1 problem 1
Internal problem ID [4266]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

’ 2
y+y—zys =0

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

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

=

—z+3—esc+y(x)F=0
v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 27
LDSolve [y' [x]+y [x]==x*y[x]~(2/3),y[x] ,x,IncludeSingularSolutions -> True] J

y(x) = e (ex/?’(x -3)+ cl) 3
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4.2 problem 2

Internal problem ID [4267]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.169 (sec). Leaf size: 22

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

(2% + 3¢p) 2

y(z) — 9
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4.3 problem 3
Internal problem ID [4268]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3zy%y’ +3y° —1=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 96

| dsolve (3xx*y(x) 2+diff (y(x),x)+3+y(x)"3=1,y(x), singsol=all)

(923 + 2701)%

y(z) = 3z
. (9:53—}-2701)% V3 (9z3+27c1)%
- 6 6
y(x) .
(9z3+27c1) 503 (9z3+27c1) 5
_ 6 + 6
y(z) =

T



v/ Solution by Mathematica
Time used: 0.284 (sec). Leaf size: 195

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

3 1 3/ .3 69c1
3 .’E3 _|_ 6901
y(z) = W
y(z) — (C)V + o
V/3z
y(@) = —4 —%
1
y(z) — 3
(-1
y(z) — 7
af _1s 3
y(z) > — 2
\3/_3
y(z) — Tz
y(z) = (v

- Bz
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4.4 problem 4
Internal problem ID [4269]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2z +e” + (3z%* —y*) y' =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 22

-

dsolve ((2*x*exp (3*y(x))+exp(x))+(3*x~2*exp (3*y (x)) -y (x) "2) *diff (y(x),x)=0,y(x), éﬁngsol=a11)

N\

y(z)’
22 4 e® — —5 +c =0

v/ Solution by Mathematica
Time used: 0.273 (sec). Leaf size: 28

LDSolve[(2*x*Exp[3*y[x]]+Exp[x])+(3*x‘2*Exp[3*y[x]]—y[x]‘2)*y'[x]==0,y[x],x,Inclué%SingularSol

1
Solve | z2e%¥(®) — gy(x)3 +e° =cy,y(x)
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4.5 problem 5
Internal problem ID [4270]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

(~y+2)y +y+z+1=0

v/ Solution by Maple
Time used: 0.344 (sec). Leaf size: 36

-

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

~—

1 —(1+2x)cl+\/2(1+2z)26%+1

y(z) = 9 %
v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 51
LDSolve [(x-y[x])*y' [x]+(y[x]+x+1)==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) =z —i/22(z+1)—¢

y(z) =z +iv/—2z(z+1) -
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4.6 problem 6
Internal problem ID [4271]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

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

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 35

Ldsolve ((cos(x)*cos(y(x))+sin(x) "2) -(sin(x) *sin(y(x))+cos(y(x)) ~2) *diff (y(x) ,x)=0 ,Jy(x) , singso

_ sin (2z) sin (2y(z))

¢tz —y(z) +sin (z + y(z)) +sin (—y(z) + =) —

v/ Solution by Mathematica

Time used: 0.38 (sec). Leaf size: 43

LDSolve [(Cos[x]*Cos [y [x]]1+Sin[x]~2)-(Sin[x]*Sin[y[x]]+Cos[y[x]]1~2)*y' [x]==0,y[x], xJ, IncludeSing

Solve [2 (@ + isin(2y(x))) — 2sin(z) cos(y(z)) — z + %sin(Qz) =, y(w)]
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4.7 problem 7

Internal problem ID [4272]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

2y +y*—zy=0

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

( hY

dsolve (x~2*diff (y(x),x)+(y(x) " 2-x*y(x))=0,y(x), singsol=all)

v Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 19

-

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

~—

ylz) = log(z) + c1

y(z) =0
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4.8 problem 8
Internal problem ID [4273]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

v +r—Vyr+22=0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 28

‘dsolve(y(x)*diff(y(x),x)=—x+sqrt(x‘2+y(x)‘2),y(x), singsol=all)

T 2 +y (z)*
y (z)

y(z)

v Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 57

-

N
LDSolve [y [x]*y' [x]==-x+Sqrt [x~2+y[x] 2],y [x] ,x,IncludeSingularSolutions -> Truel J
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4.9 problem 9
Internal problem ID [4274]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

zy+ (v —2°)y' =0

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

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

1
ylz) = \/_ LambertW (—c;2?) v

v/ Solution by Mathematica
Time used: 8.512 (sec). Leaf size: 56

e

kDSolve [x*xy [x]+(y[x] "2-x"2)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

~—

y(z) = — il
W (—e—2c112)
12
z) =
y(z) =T

y(x) =0
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4.10 problem 10
Internal problem ID [4275]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

v —zy+ (zy+2°)y =0

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

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

() = .
Y= LambertW (c122)

v Solution by Mathematica

Time used: 4.294 (sec). Leaf size: 25

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

y(z) — m

y(z) =0
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4.11 problem 11

Internal problem ID [4276]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

y —cos(y+z)=0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 16

-

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

~—

y(x) = —z — 2arctan (¢; — x)
v/ Solution by Mathematica
Time used: 0.946 (sec). Leaf size: 59

e

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

~—

y(x) = —x + 2arctan (m +2

y(x) - —x + 2arctan (z + %)

ylz) > —xz—m

ylz) > 7 —=x
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4.12 problem 12

Internal problem ID [4277]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

y'—g—l—tan(g) =0
T T

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

-

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

~—

y(z) = o arcsin <i)

1T

v/ Solution by Mathematica
Time used: 14.539 (sec). Leaf size: 21

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

C1

y(x) — zarcsin (e_)
T

y(z) =0
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4.13 problem 13
Internal problem ID [4278]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1 2
(z—l)y’—i—y—P-I-E:O
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve ((x-1)*diff (y(x),x)+y(x)-1/x"2+2/x"3=0,y(x), singsol=all) J
_ C1 1
y(z) = rz—1 z2

v/ Solution by Mathematica

Time used: 0.034 (sec). Leaf size: 20

N
LDSolve [(x-1D)*y' [x]+y[x]-1/x"2+2/x"3==0,y[x] ,x,IncludeSingularSolutions -> Truel J

1 (&1
_) e —
y() p Rl
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4.14 problem 25 part (a)
Internal problem ID [4279]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 25 part (a).

ODE order: 1.

ODE degree: 1.

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

R
y -zt + 2+ =0
Xz T

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

e

tdsolve(diff(y(x),x)= x*y (x) "2-2/x*y(x)-1/x"3,y(x), singsol=all)

~—

tanh (—1n (z) + ¢1)

y(z)

v Solution by Mathematica
Time used: 1.207 (sec). Leaf size: 63

N
LDSolve [y' [x]== x*y[x]~2-2/x*y[x]-1/x"3,y[x],x,IncludeSingularSolutions -> Truel J

itan(ilog(x) + ¢1)
72

y(z) =

—z2 + e2iInterval[{0,7r}]

y(.’E) - 4+ 12 e2iInterval[{0,m}]
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4.15 problem 25 part (b)
Internal problem ID [4280]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 25 part (b).

ODE order: 1.

ODE degree: 1.

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

22
y’—i—g+2x=0
r

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

-

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

y(xz) = —tanh (22 + 2¢1)

v/ Solution by Mathematica
Time used: 0.722 (sec). Leaf size: 27

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

y(x) = —ztanh(2z + ¢;)
y(z) - —z

y(z) >z
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4.16 problem 25 part (c)
Internal problem ID [4281]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-
ORDER EQUATIONS. page 406

Problem number: 25 part (c).

ODE order: 1.

ODE degree: 1.

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

Y —yfe " —y+e" =0

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

( hY

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

y(z) = itan (ix + ¢;) €”

v Solution by Mathematica

Time used: 0.3 (sec). Leaf size: 19

N
LDSolve [y' [x]== Exp[-x]*y[x]~2+y[x]-Exp[x],y[x],x,IncludeSingularSolutions -> TrueJ]

y(x) — —e® tanh(z — ic;)
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5 Chapter 8, Ordinary differential equations. Section
5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT
COEFFICIENTS AND ZERO RIGHT-HAND
SIDE. page 414

5.1 problem 1 . . . . . . . e 531
5.2 problem 2 . . . ... e 52l
5.3 problem 3 . . . ... b3l
5.4 problem 4 . . ... e Lyl
5.5 problem 5 . . . .. e 5ol
5.6 problem 6 . . . . ... e Hol
5.7 problem 7 . . . . . ¥
5.8 problem 8 . . . .. bS]
5.9 problem 9 . . . .. Hol
5.10 problem 12 . . . . . . . .. e 60}
5.11 problem 19 . . . . . . .. e 611
5.12 problem 20 . . . . ... e e 621
5.13 problem 24 . . . . .. 631
5.14 problem 25 . . . ... e e e 64}
5.15 problem 26 . . . . ... e 65}

5.16 problem 28 . . . . . . L. e e 66!
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5.1 problem 1

Internal problem ID [4282]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y'+y —2y=0

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

e hY

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

N\ J

y(z) = c16” + ce™ "

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

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

y(x) = cre™® + cpe”
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5.2 problem 2

Internal problem ID [4283]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' —4y' +4y =0

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

e hY

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

N\ J

y(z) = c1** + ce*’x

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

LDSolve [y'' [x]-4*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) — e (cox + 1)
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5.3 problem 3

Internal problem ID [4284]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

y//+9yl :0

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

e hY

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

N\ J

y(z) = c1 + coe™™

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

LDSolve [y'' [x]+9*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

1
y(x) = co — 5016_9’”
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5.4 problem 4

Internal problem ID [4285]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

y'+2y +2y=0

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

e hY

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

N\ J

y(x) = c1e”sin (z) + coe™ " cos ()

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

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

y(x) = e7%(ca cos(z) + ¢y sin(x))
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5.5 problem 5

Internal problem ID [4286]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

y' =2y +6y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

-

dsolve(diff (y(x) ,x$2)-2*diff (y(x) ,x)+6*y(x)=0,y(x), singsol=all)

N\

y(x) = c1€”sin (\/535) + c2€” cos (\/5 x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

-

LDSolve [y'' [x]-2*y' [x]+6%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) —> €° (cz cos <\/5x> + ¢; sin <\/5x>>

-/
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5.6 problem 6

Internal problem ID [4287]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y' +16y =0

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

-

dsolve(diff (y(x),x$2)+16*y(x)=0,y(x), singsol=all)

N\

y(z) = ¢y sin (4z) + c; cos (4z)

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

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

~—

y(z) — ¢1 cos(4x) + ¢z sin(4x)
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5.7 problem 7

Internal problem ID [4288]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

y' =5y +6y=0

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

e hY

dsolve(diff (y(x) ,x$2)-5*diff (y(x),x)+6*y(x)=0,y(x), singsol=all)

N\ J

y(x) = c1** + cpe®”

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

LDSolve [y'' [x]-5*y' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) — 62“’(0269” +c1)
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5.8 problem 8

Internal problem ID [4289]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y//+5yl:0

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

e hY

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

N\ J

y(z) = c1 + coe™™

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

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

1
y(x) = co — gcle_sz
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5.9 problem 9

Internal problem ID [4290]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +13y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e hY

dsolve(diff (y(x) ,x$2)-4*diff (y(x) ,x)+13*y(x)=0,y(x), singsol=all)

N\ J

y(z) = c;6** sin (3x) + cye*” cos (3x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

LDSolve [y'' [x]-4*y' [x]+13%y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — €**(cy cos(3z) + ¢ sin(3z))
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5.10 problem 12

Internal problem ID [4291]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

2" +y —y=0

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

e hY

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

N\ J

(NI

y(x) = c1e7% + e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

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

y(xz) > e (0163"’/2 + )
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5.11 problem 19

Internal problem ID [4292]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

v +(1+2)y +(-14+4)y=0

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

-

Ldsolve(diff(y(x),x$2)+(1+2*I)*diff(y(x),x)+(I—1)*y(x)=O,y(x), singsol=all)

~—

y(z) = c1el7170% 4 e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

-

N
LDSolve [y'' [x]+(1+2*%I)*y' [x]+(I-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = eI (cpe® 4+ ¢p)
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5.12 problem 20

Internal problem ID [4293]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

v +(1+2)y +(-14+4)y=0

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

-

Ldsolve(diff(y(x),x$2)+(1+2*I)*diff(y(x),x)+(I—1)*y(x)=O,y(x), singsol=all)

~—

y(z) = c1el7170% 4 e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

-

N
LDSolve [y'' [x]+(1+2*%I)*y' [x]+(I-1)*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = eI (cpe® 4+ ¢p)



63

5.13 problem 24

Internal problem ID [4294]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 24.

ODE order: 3.

ODE degree: 1.

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

y///+y:0

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

e hY

dsolve(diff (y(x),x$3)+y(x)=0,y(x), singsol=all)

N\ J

y(x) =cre™ + co€2 sin <@> + c3e2 cos <@>

2 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51

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

y(z) = cre™® + /2 <03 cos <@> + ¢y sin (@))
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5.14 problem 25

Internal problem ID [4295]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 25.

ODE order: 3.

ODE degree: 1.

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

y/// + y// _ 6y’ =0

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

e hY

dsolve(diff (y(x) ,x$3)+diff (y(x) ,x$2)-6*diff (y(x),x)=0,y(x), singsol=all)

N\ J

y(x) = c1 + e ey + c3e™

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 30

LDSolve [y''' [x]+y' ' [x]-6%y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel J

1 1
y(x) — —gcle_‘gz + iczezw + c3
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5.15 problem 26

Internal problem ID [4296]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 26.

ODE order: 3.

ODE degree: 1.

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

y//l + 3y/l _ gy/ _ 5y — 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 170

e hY

dsolve(diff (y(x) ,x$3)+3*diff (y(x) ,x$2)-9*diff (y(x),x)-5*y(x)=0,y(x), singsol=all)

<i(—3+i\/£) 3 V3—4iv/3+ (—3+i\/%) %4-2 (—3+i\/£) %+4> z

y(x) = cie

2(73+i\/575)%

=

<i(—3+i\/ﬁ) 3 V3—4iv/3— (—3+i\/ﬁ) 3 —2(—3+i\/ﬁ) —4> z <(—3+i\/ﬁ) i (—3+z‘\/ﬁ) %+4> P

2(—3+i¢5?)% (_3+i\/ﬁ)%

+ g€ +cse
v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 87

e

kDSolve [y''' [x]+3*y' ' [x]-9*y' [x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) — ¢y exp (zRoot [#13 + 3#1% — 941 — 5&, 2])
+ cz exp (zRoot [#1° + 3#1° — 9#1 — 5&, 3])
+ c1 exp (zRoot[#1° + 3#1% — 9#1 — 5&, 1])
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5.16 problem 28

Internal problem ID [4297]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
Problem number: 28.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

y/l// + 4y — 0

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

e hY

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

N\ J

y(x) = c1e”sin (z) + coe™ " cos (z) + c3€” sin (x) + c4e” cos ()

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 38

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

y(x) = e %(cq cos(z) + cosin(x)) + €7 (cq cos(x) + c3sin(z))
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6.1 problem 1

Internal problem ID [4298]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

y' — 4y —10=0

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

|dsolve(diff (y(x),x$2)-4xdiff (y(x),x)=10,y(x), singsol=all)

v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 24

e

LDSolve [y'' [x]-4*y' [x]==10,y[x],x,IncludeSingularSolutions -> True]

~—  /

(a:)—)—5—x—|—lc e* + ¢
Y 9 T 14 2
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6.2 problem 2

Internal problem ID [4299]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y' — 4y +4y—16=0

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

‘dsolve(diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=16,y(x), singsol=all)

y(z) = c2e** + c1e®x + 4

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

-

LDSolve [y'' [x]-4*y' [x]+4*y[x]==16,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = 4+ e*(cox + c1)
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6.3 problem 3

Internal problem ID [4300]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y//+y/_2y_62z=0

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

‘dsolve(diff(y(x),x$2)+diff(y(x),x)—2*y(x)=exp(2*x),y(x), singsol=all)

e2z
y(z) = e"cy + cre ¥ + e
v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 29

e

kDSolve [y'' [x]+y' [x]-2%y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True]

~—

2z

y(x) — T + c1e7% 4 cpe”
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6.4 problem 4

Internal problem ID [4301]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 2 —3y—24e3 =0

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

‘dsolve(diff(y(x),x$2)-2*diff(y(x),x)-3*y(x)=24*exp(-3*x),y(x), singsol=all)

y(x) = ce™" +e¥c; +2e7°

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 29

s

LDSolve [y'' [x]-2*y' [x]-3*y[x]==24%Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]

y(z) = €73 (c1€” + c2e* + 2)
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6.5 problem 5

Internal problem ID [4302]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_+_y_26$=0

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

'dsolve(diff (y(x),x$2)+y(x)=2%exp(x),y(x), singsol=all)

T

y(x) = cosin (z) + ¢y cos (x) + €
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19

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

y(z) — ¥ + ¢1 cos(z) + cosin(z)
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6.6 problem 6

Internal problem ID [4303]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' +6y +9y—12e* =0

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

Ldsolve (diff (y(x) ,x$2)+6+diff (y(x) ,x)+9*y(x)=12%exp(-x),y(x), singsol=all)

~—

y(z) =e ey +xe 3%, +3e7°

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 25

e B

LDSolve [y'' [x]+6%y' [x]+9*y[x]==12%Exp[-x],y[x] ,x,IncludeSingularSolutions -> True]J

y(z) = e (3 + oz + 1)
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6.7 problem 7

Internal problem ID [4304]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y//_y/_Qy_362a:=0

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

‘dsolve(diff(y(x),x$2)-diff(y(x),x)—2*y(x)=3*exp(2*x),y(x), singsol=all)

y(T) = c2e™® + c1e* + ¥’z

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 27

s

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

1
y(x) — cre™® +e** <m ~3 + 02>
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6.8 problem 8

Internal problem ID [4305]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y’ — 16y —40e** =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

‘dsolve(diff(y(x),x$2)-16*y(x)=40*exp(4*x),y(x), singsol=all)

y(z) = ecy + e e, + 5e''x

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 29

s

LDSolve [y'' [x]-16*y[x]==40*Exp [4*x],y[x],x,IncludeSingularSolutions -> Truel

~—

5
y(z) — e** (5:1: ~ 3 + cl> + e
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6.9 problem 9

Internal problem ID [4306]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

YV +2 +y—2e"=0

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

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

~—

y(x) = e + e Ceix + e "z’

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 20

-

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

y(x) = e (z(z + ¢2) + 1)
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6.10 problem 10

Internal problem ID [4307]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y"—6y’+9y—6e3“"=0

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

‘dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=6*exp(3*x),y(x), singsol=all)

y(z) = 26 + ¥y + 372%™

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

e B

LDSolve [y'' [x]-6*y' [x]+9*y[x]==6%Exp[3*x],y[x],x,IncludeSingularSolutions -> True]J

y(z) = ¥ (x(3z + c3) +¢1)
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6.11 problem 11

Internal problem ID [4308]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 2y’ + 10y — 100 cos (4z) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

e hY

dsolve(diff (y(x) ,x$2)+2*diff (y(x) ,x)+10*y(x)=100*cos (4*x) ,y(x), singsol=all)

N J

y(x) = e sin (3z) ca + e * cos (3z) ¢; — 6 cos (4x) + 8sin (4x)
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 39

‘ DSolve[y'' [x]+2*y' [x]+10%*y[x]==100*Cos [4*x],y[x],x,IncludeSingularSolutions -> Trbe]

y(x) — 8sin(4x) — 6 cos(4z) + e (¢ cos(3z) + ¢; sin(3z))
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6.12 problem 12

Internal problem ID [4309]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y’ + 12y — 80sin (22) =0

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

e hY

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)+12*y(x)=80*sin(2*x) ,y(x), singsol=all)

- J

y(z) = e > sin (2\/533) ¢y +e % cos <2\/§ x) c1 + 5sin (2z) — 5 cos (2z)

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 49

-

LDSolve [y'' [x]+4*y' [x]+12%y[x]==80*Sin[2*x],y[x] ,x,IncludeSingularSolutions -> True]

y(x) — 5sin(2x) — 5cos(2x) + e ** (cz cos <2\/§w) + ¢ sin (2\/§x>>
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6.13 problem 13

Internal problem ID [4310)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' =2y +y—2cos(z) =0

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

e hY

dsolve(diff (y(x) ,x$2)-2*diff (y(x) ,x)+y(x)=2*cos(x),y(x), singsol=all)

N J

y(z) = €°cy + €°c1z — sin (z)
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 21

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

~—

y(z) = —sin(x) + e*(caz + 1)
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6.14 problem 14

Internal problem ID [4311]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 8y’ + 25y — 120sin (5z) =0

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

e hY

dsolve(diff (y(x) ,x$2)+8*diff (y(x) ,x)+25*y(x)=120*sin(5*x),y(x), singsol=all)

- J

y(z) = e **sin (3z) c; + e ** cos (3z) c; — 3 cos (52)
v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 33

’ DSolvel[y'' [x]+8*y' [x]+256%y[x]==120*%Sin[5*x],y[x],x,IncludeSingularSolutions -> Tr‘ue]

y(x) — —3cos(5z) + e **(cy cos(3z) + c; sin(3z))
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6.15 problem 15

Internal problem ID [4312]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

5y" + 12y + 20y — 120sin (2z) = 0

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

e hY

dsolve (5*diff (y(x) ,x$2)+12*diff (y(x),x)+20*y(x)=120*sin(2*x) ,y(x), singsol=all)

- J

y(x) = e sin (8%) c;+ €75 cos (8%6) c1 — 5cos (2z)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 39

e

LDSolve [6*y' ' [x]+12*y' [x]+20*y [x]==120%Sin[2*x],y[x],x,IncludeSingularSolutions —>J True]

y(z) = —5cos(2z) 4 767/ <cz cos (%) + ¢ sin (%))
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6.16 problem 16

Internal problem ID [4313]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 9y — 30sin (3z) =0

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

e hY

dsolve(diff (y(x) ,x$2)+9*y(x)=30*sin(3*x),y(x), singsol=all)

N J

y(z) = sin (3z) c2 + cos (3z) ¢; — 5cos (3z) =

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 31

LDSolve [y'' [x]+9*y[x]==30%Sin[3*x],y[x],x,IncludeSingularSolutions -> True]

~—

y(xz) = (=5x + ¢1) cos(3z) + %(5 + 6¢2) sin(3z)
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6.17 problem 17

Internal problem ID [4314]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 16y — 16 cos (4z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

e hY

dsolve(diff (y(x) ,x$2)+16*y(x)=16*cos(4*x) ,y(x), singsol=all)

N J

y(z) = sin (4z) cs + cos (4z) ¢; + -2 (47)

+ 2sin (4z) =

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 28

‘ DSolvel[y'' [x]+16*y[x]==16*Cos[4*x] ,y[x],x,IncludeSingularSolutions -> True]

y(z) — (i + cl) cos(4z) + (2z + co) sin(4zx)
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6.18 problem 18

Internal problem ID [4315]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 2y 4+ 17y — 60e **sin (5x) =0

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

.
‘dsolve(diff(y(x),x$2)+2*diff(y(x),x)+17*y(x)=60*exp(—4*x)*Sin(5*X),y(X), singsol:%ll)

y(z) = e “sin (4z) ¢y + €™ cos (4z) ¢1 + 2~ cos (5z)

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 38

LDSolve [y'' [x]+2xy' [x]+17*y [x]==60*Exp [-4*x]*Sin [5*x] ,y[x],x, IncludeSingularSolutiJons -> True]

y(x) — 2e7* cos(5x) + e “(cy cos(4x) + c; sin(4z))
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6.19 problem 19

Internal problem ID [4316]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

4y" + 4y + 5y — 40e” % sin (2z) =0

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

-

dsolve (4*diff (y(x) ,x$2)+4*diff (y(x),x)+5*y(x)=40%exp (-3*x/2) *sin(2*x) ,y(x), singsbl=a11)

y(z) = ez sin (z) ¢y + €72 cos (z) ¢; + e_%z(— sin (2z) + 2 cos (2z))
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 41

-

N
LDSolve [4xy' ' [x]+4x*y' [x]+5*y [x]==40*%Exp [-3*x/2]*Sin[2*x] ,y[x],x, IncludeSingularSolJutions -> Tr

y(z) = e~3/2(—sin(2x) + 2 cos(2z) + €®(cz cos(x) + ¢ sin(z)))
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6.20 problem 20

Internal problem ID [4317]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

e 5
y" + 4y + 8y —30e”2 cos <7x> =0

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

‘dsolve(diff(y(x),x$2)+4*diff(y(x),x)+8*y(x)=30*exp(—x/2)*cos(5/2*x),y(x), singsol%all)

y(z) = e 2 sin (2z) ¢ + e % cos (2) ¢, + 472 sin (5;)

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 41

-

LDSolve [y'' [x]+4xy' [x]+8*y[x]==30*Exp[-x/2]*Cos[5/2*x],y[x],x, IncludeSingularSoluiﬂions -> True

y(zr) = e <4e3””/2 sin (5;) + cocos(2z) + ¢ Sin(2x))
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6.21 problem 21

Internal problem ID [4318]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

5y" 4+ 6y’ +2y —x2 — 62 =0

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

‘dsolve(S*diff(y(x),x$2)+6*diff(y(x),x)+2*y(x)=x“2+6*x,y(x), singsol=all)

() e_%z Si <x> + e_g?z cos <x> + v 5
T) = in{—=|)c -+ ——=
Y 5) 5/ 9 T

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42

Ia N

kDSolve [E*y' ' [x]+6*y' [x]+2*y[x]==x"2+6%x,y[x],x,IncludeSingularSolutions -> True] J
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6.22 problem 22

Internal problem ID [4319]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

2y +y —22=0

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

|dsolve(2*diff (y(x),x$2)+diff (y(x),x)=2%x,y(x), singsol=all)

y(z) = —2e72¢ + 2 — 4z + ¢

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

e

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

~—

yx) = (z—2)z— e+
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6.23 problem 23

Internal problem ID [4320]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y'+y—2e"2=0

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

| dsolve(diff (y(x),x$2)+y(x)=2%x*exp(x),y(x), singsol=all)

y(x) = cosin (z) + ¢ cos (z) + (x — 1) €°
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 23

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

y(z) = €°(z — 1) + ¢ cos(z) + cosin(x)



91

6.24 problem 24

Internal problem ID [4321]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 6y +9y—12e¥2 =0

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

‘dsolve(diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=12*x*exp(3*x),y(x), singsol=all)

y(x) = 2% + ¥ ¢z + 223"

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 23

s

LDSolve [y'' [x]-6y' [x]+9%y[x]==12*x*Exp [3*x],y[x],x,IncludeSingularSolutions -> True]

y(z) — e (2303 + coxT + 01)
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6.25 problem 25

Internal problem ID [4322]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 2y — 3y — 1622 =0

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

‘dsolve(diff(y(x),x$2)-2*diff(y(x),x)-S*y(x)=16*x“2*exp(—x),y(x), singsol=all)

z(8z? 4+ 6z + 3)e™®
6

y(x) = coe”™" + e*c; —

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 37

e

kDSolve [y'' [x]-2*y' [x]-3*y[x]==16*x*Exp[-x],y[x],x,IncludeSingularSolutions -> True]

1
y(x) — Ze_z(—4z(2x +1) 4 4ce™ — 1+ 4c1)
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6.26 problem 26

Internal problem ID [4323]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y'+y—8sin(z)z=0

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

e hY

dsolve(diff (y(x),x$2)+y(x)=8*x*sin(x),y(x), singsol=all)

N J

y(z) = casin (z) + ¢4 cos (z) + 2z(—z cos (z) + sin (z))
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 27

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

~—

y(z) = (—22° + 1 + c1) cos(z) + (2% + ¢2) sin(z)



94

6.27 problem 33

Internal problem ID [4324]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”+y—$3—|—1—2cos(x)—(2—4x)e”"'=0

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

‘dsolve(diff(y(x),x$2)+y(x)=x‘3—1+2*cos(x)+(2—4*x)*exp(x),y(x), singsol=all)

y(x) = cysin (7) + ¢ cos (z) + (—2x + 3) ” + x° + xsin (z) — 62 + cos (z) — 1
v/ Solution by Mathematica
Time used: 0.286 (sec). Leaf size: 38

LDSolve [y'' [x]+y[x]==x"3-1+2*Cos [x] +(2-4*x) *Exp [x] ,y [x] ,x,IncludeSingularSolut ionsJ -> True]

y(z) = 2> — 6z + (3 — 27) + <% + cl> cos(z) + (z + c2) sin(z) — 1
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6.28 problem 34

Internal problem ID [4325]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 5y +6y—2e"—6x+5=0

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

‘dsolve(diff(y(x),x$2)-5*diff(y(x),x)+6*y(x)=2*exp(x)+6*x—5,y(x), singsol=all)

y(z) = 6™ +€¥c; +z + €

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 26

-

LDSolve [y'' [x]-5*y' [x]+6%y[x]==2*%Exp [x]+6*x-5,y[x],x,IncludeSingularSolutions -> 'Ijrue]

y(z) = T+ " + 1 + cpe>”
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6.29 problem 35

Internal problem ID [4326]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 35.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" —y —sinh(z) =0

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

e hY

dsolve(diff (y(x),x$2)-y(x)=sinh(x),y(x), singsol=all)

N J

T —T :L.
y(x) = e"co + c1e7 " + +

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 38

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

N J

1
y(z) — ge_””(2x + e**(2z — 1+ 8c1) + 1+ 8c)
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6.30 problem 36

Internal problem ID [4327]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 36.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y — 2sin (z) — 4z cos (z) =0

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

e hY

dsolve(diff (y(x) ,x$2)+y(x)=2*sin(x)+4*x*cos(x),y(x), singsol=all)

- J

y(z) = cosin (z) + ¢1 cos (z) + sin (z) (z° — 1)

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 28

N
LDSolve [y'' [x]+y[x]==2*Sin[x]+4*x*Cos[x] ,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — 5 (22% — 1+ 2¢,) sin(z) + ¢; cos(z)
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6.31 problem 37

Internal problem ID [4328]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 37.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

' +2) +y—4e—(1—x)(*—=1) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

[dsolve (diff (y(x),x$2) +2+diff (y(x) ,x)+y(x)=4*exp (x)+(1-x)* (exp(2*x)-1) ,y(x), sing; 1=all)

(—3z +5) e**

97 +z+e" -3

Y(z) =coe™ + e 1z +

v/ Solution by Mathematica
Time used: 0.263 (sec). Leaf size: 38

-

LDSolve [y'' [x]+2*y' [x]+y[x]==4*Exp[x]+(1-x)*(Exp[2*x]-1),y[x],x, IncludeSingularSolJutions -> Tr

1
y(z) — 562””(5 —3z)+e+z+e (cax+c1)—3
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6.32 problem 38

Internal problem ID [4329]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR
EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO.
page 422

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

y' — 2 —9e "x + 622 —4e* =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

‘dsolve(diff(y(x),x$2)-2*diff(y(x),x)=9*x*exp(—x)—6*x“2+4*exp(2*x),y(x), singsol=aﬁl)

2 3 2 3
clg + % + 23 +2e%g — e + 3xe " +4e " + ; T ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.493 (sec). Leaf size: 48

e

kDSolve [y'' [x]-2*y' [x]==9%x*Exp [-x] -6*x~2+4*Exp[2*x] ,y [x] ,x, IncludeSingularSolutians -> True]

y(z) — %(e_z(ﬁx +8)+z(z(2x+3)+3) + ¥4z —2+0a1)) +
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7.1 problem 1 (a)

Internal problem ID [4330)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 1 (a).

ODE order: 2.

ODE degree: 1.

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

y/l+yyl — 0

With initial conditions
[y(0) = 5,4'(0) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 5

‘dsolve([diff(y(x),x$2)+y(x)*diff(y(x),x)=0,y(0) = 5, D(y)(0) = 0],y(x), singsol=ap.1)

y(z) =5

X Solution by Mathematica

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

LDSolve [{y'' [x]+y[x]*y' [x]==0,{y[0]==5,y' [0]==0}},y[x],x,IncludeSingularSolutions J—> True]

{3
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7.2 problem 1 (b)

Internal problem ID [4331]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 1 (b).

ODE order: 2.

ODE degree: 1.

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

y/l+yyl — 0

With initial conditions
[¥(0) = 2,9/(0) = —2]

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

‘dsolve([diff(y(x),x$2)+y(x)*diff(y(X),X)=0,Y(0) =2, D(y)(0) = -2],y(x), singsol=%11)

X Solution by Mathematica

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

-

LDSolve [{y'' [x]+y[x]*y' [x]==0,{y[0]==2,y"' [0]==-2}},y[x],x,IncludeSingularSolut ions} -> True]

{}
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7.3 problem 1 (c)

Internal problem ID [4332]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 1 (c).

ODE order: 2.

ODE degree: 1.

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

y/l+yyl — 0

With initial conditions
[¥(0) = 1,4/(0) = —1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 12

‘dsolve([diff(y(x),x$2)+y(x)*diff(y(X),X)=0,Y(0) =1, D(y)(0) = -1],yx), singsol=%11)

y(x) = cot (g + %)

X Solution by Mathematica

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

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

{
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7.4 problem 1 (d)

Internal problem ID [4333]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 1 (d).

ODE order: 2.

ODE degree: 1.

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

y/l+yyl — 0

With initial conditions
[y(0) = 0,4'(0) = 2]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 8

‘dsolve([diff(y(x),x$2)+y(x)*diff(y(x),x)=0,y(0) =0, D(y) (0 = 2],y(x), singsol=ap.1)

y(x) = 2tanh (x)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 9

‘ DSolve [{y'' [x]+y[x]*y' [x]==0,{y[0]==0,y' [0]==2}},y[x],x,IncludeSingularSolutions k> Truel

y(x) — 2tanh(zx)
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7.5 problem 2

Internal problem ID [4334]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.

page 435

Problem number: 2.
ODE order: 2.

ODE degree: 1.

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

y' +2yx=0

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

-

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

N\

y(z) =c1 +erf (z)
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 21

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

~—

1
y(z) = iﬁclerf(x) +co
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7.6 problem 3

Internal problem ID [4335]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

2
2yy" —y" =0

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

Ldsolve (2xy (x) *diff (y(x) ,x$2)=(diff (y(x),x))"2,y(x), singsol=all) J

y(z) =0
1

1
y(x) = L—lc%ac2 + FCicet + ch

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

-

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

~—/

(17 + 2¢5)?
402

y(z) =
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7.7 problem 4

Internal problem ID [4336]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

xy”—y’—y'3 =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 31

Ldsolve (xxdiff (y(x) ,x$2)=diff (y(x),x)+(diff(y(x),x))"3,y(x), singsol=all) J

y(z) = —v/ -2+ + o
y(@) = vV—22 + ¢+
v/ Solution by Mathematica
Time used: 1.506 (sec). Leaf size: 103

e hY
DSolve [x*y'' [x]==y' [x]+(y' [x])~3,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) = cp —ie™/—1 + e2ag?
y(z) = ie "V —1+ e2z? 4 ¢,
y(z) = ¢y — iVa?
y(z) > iVz2 + ¢y
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7.8 problem 5

Internal problem ID [4337]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 5.

ODE order: 2.

ODE degree: 2.

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

y”2 — k2 (1 + y/2> =0

v/ Solution by Maple
Time used: 0.75 (sec). Leaf size: 67

( hY

dsolve ((diff (y(x),x$2)) "2=k™2x(1+ (diff(y(x),x))"2),y(x), singsol=all)

N\ J

y(z) = —ix+ 1

y(z) =iz +
ok
y(z) = c1 + e + 1,
ke
y(z) = c1 + o cpe e

v/ Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 40

-

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

—/

cosh(kx — ¢)
k

cosh(kz + ¢
y(.’I?) — % + Co

y(z) = ca —
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7.9 problem 6

Internal problem ID [4338]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 6.

ODE order: 2.

ODE degree: 2.

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

7
k——2 =0
1+y)
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 19
Ldsolve (k=diff (y(x),x$2) *(1+ (diff(y(x),x)))~(-3/2),y(x), singsol=all) J
@ =2+
y\r) = k2 (x4 1) 2
v/ Solution by Mathematica
Time used: 0.518 (sec). Leaf size: 73
LDSolve [k==y'' [x]*(1+ (y'[x])~2)"(-3/2),y[x],x,IncludeSingularSolutions -> Truel J

ek —i/(kx —1+c1)(kz +14cp)
y(z) = -

- iv/(kx — 1+ ) (kz + 1+ c1) + cok

y(x .
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7.10 problem 16 (a)

Internal problem ID [4339]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 16 (a).

ODE order: 2.

ODE degree: 1.

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

%y +3y'z -3y =0

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

Ldsolve (x72+diff (y(x) ,x$2) +3*x*xdiff (y(x) ,x)-3*y(x)=0,y(x), singsol=all)

~—

C2
y(x) =z + o

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

‘ DSolve [x~2xy' ' [x]+3*x*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

c
y(x) — :c_;’ + cox
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7.11 problem 16 (b)

Internal problem ID [4340]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 16 (b).

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[0,F(

22y +y'z —4y=0

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

( hY

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

c
y(x) = a:_12 + cpz?

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

-

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

| —
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7.12 problem 16 (c)

Internal problem ID [4341]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 16 (c).

ODE order: 2.

ODE degree: 1.

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

z2yll + 7ylz + gy — O

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

Ldsolve (x72+diff (y(x) ,x$2) +7*x*diff (y(x) ,x)+9*y(x)=0,y(x), singsol=all)

~—

¢ cln(x)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

LDSolve [x~2xy' ' [x]+7*x*y' [x]+9%y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

R 3colog(z) + ¢
3

y(z)



7.13 problem 16 (d)

Internal problem ID [4342]
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Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.

page 435

Problem number: 16 (d).
ODE order: 2.

ODE degree: 1.

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

2y —y'z+6y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

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

~—

y(x) = crzsin <\/5 In (x)) + cox cos (\/5 In (m))

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 32

e

kDSolve [x~2*xy'' [x]-x*y' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) > x (cz cos (\/glog(m)) + ¢; sin (ﬁlog(m)))
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7.14 problem 17

Internal problem ID [4343]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22y +y'z — 16y —8z* =0

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

( hY

dsolve(x~2*diff (y(x),x$2)+x*diff (y(x),x)-16*y(x)=8+x"4,y(x), singsol=all)

4 C1 4 ].
yz) ==z 02+E+x (—g—i—ln(x))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28

e B

kDSolve [x~2xy' ' [x]+x*y' [x]-16*%y[x]==8*x"4,y[x] ,x,IncludeSingularSolutions -> True]J

1 c
4 4,0
y(z) — z* log(z) + <—§ + 02> x4+ o
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7.15 problem 18

Internal problem ID [4344]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

1
z2y//+y/x_y_x+5=0

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

e

tdsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=x-1/x,y(x), singsol=all)

~—

22%1In (z) + 2In(z) + 1
4z

c
y(x) = ;1 + cox +

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 37

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

2(x? + 1) log(x) + (—1 + 4cy)z® + 1+ 4c
y(a) - 2+ Dloga) + (-1 +4oy) 1
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7.16 problem 19

Internal problem ID [4345]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22y —5yz+9y—22° =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

( hY

dsolve (x~2*diff (y(x),x$2) -5*x*diff (y(x),x)+9*y(x)=2*x"3,y(x), singsol=all)

y(z) = 3z + 2°In (2) ¢; + In (z)* 2°

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22

‘ DSolve [x~2*y'' [x]-b*x*y' [x]+9*y[x]==2%x"3,y[x],x,IncludeSingularSolutions -> Truep

y(z) = z°(log*(z) + 3¢ log(z) + 1)
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7.17 problem 20

Internal problem ID [4346]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

vy —3y'z + 4y —6In(z) 2> =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e N

Ldsolve (x72+diff (y(x) ,x$2) -3*x*xdiff (y(x) ,x)+4*y(x)=6%x"2*1n(x),y(x), singsol=all) J

y(z) = c2% + 2°In (z) ¢; + In (z)° 22

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

~N

LDSOlve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==6%x"2*xLog[x],y[x],x,IncludeSingularSolutions J—> True]

y(z) — z°(log®(z) + 2¢; log(z) + c1)
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7.18 problem 21

Internal problem ID [4347]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x2yll+y_3x2 =0

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

( hY

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

y(z) = /z sin (@) c2 + /T cos <w> o + z?

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 47

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

y(z) > V7 (x3/2 + ¢; cos (%\/5 log(x)) + ¢y sin (%\/é log(x))>
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7.19 problem 22

Internal problem ID [4348]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.

page 435

Problem number: 22.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22y +y'z+y—22=0

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

-

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

y(z) =sin(In(z)) co + cos(In (z)) 1 + =
v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 19

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

-/

y(z) = x + ¢; cos(log(z)) + c2 sin(log(z))
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7.20 problem 25

Internal problem ID [4349]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

P} (—x+2)y" + 2z -2y =0

Given that one solution of the ode is

I
8

n

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

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

ca(z —1)

y(z) =z + —

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 24

‘ DSolve [x~2%(2-x)*y' ' [x]+2*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr‘ue]

c(z—2)2 + oz — 1)

y(z) —
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7.21 problem 26

Internal problem ID [4350]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(®+1)y" —2y'z+2y =0

Given that one solution of the ode is

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

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

y(z) = a1z + ¢z (z* — 1)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 21

( hY

DSolve [(x"2+1)*y'"' [x]-2*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truep

y(z) = cor — c1(x —1)?
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7.22 problem 27

Internal problem ID [4351]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy" =2y (z+1)+ (24+2)y=0

Given that one solution of the ode is

|
@

n

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

Ldsolve( [x*diff (y(x),x$2)-2*(x+1)*diff (y(x) ,x)+(x+2)*y(x)=0,exp(x)],y(x), singsol;Jall)

y(z) = c1e” + cpe”z®

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

-

N
LDSolve [xxy' ' [x]-2%(x+1)*y' [x]+(x+2) *y [x]==0,y[x] ,x,IncludeSingularSolutions -> TrJue]

y(x) — %ez (c2z® + 3c1)
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7.23 problem 28

Internal problem ID [4352]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

3zy" — 2Bz —1)y'+ Bz —2)y=0

Given that one solution of the ode is

|
@

n

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

Ldsolve( [3*x*diff (y(x),x$2)-2*(3*x-1)*diff (y(x) ,x)+(3*x-2)*y(x)=0,exp(x)],y(x), s£ gsol=all)

y(x) = 1€ + T3 e’

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 21

LDSolve [3x*y ' ' [x]-2%(3*x-1)*y' [x]+(3%x-2) *y[x]==0,y [x],x, IncludeSingularSolut ionsJ -> Truel

y(z) = " (Be2V/T + 1)
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7.24 problem 29

Internal problem ID [4353]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.

page 435

Problem number: 29.
ODE order: 2.

ODE degree: 1.

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

o2 +y(z+1)—y=0

Given that one solution of the ode is

n=x+1

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

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

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 21

-/

r

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

|

y(z) — cresx + co(z +1)
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7.25 problem 30

Internal problem ID [4354]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations.
page 435

Problem number: 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z(z+1)y" —(z- 1)y +y=0

Given that one solution of the ode is

m=z-—1

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

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

y(z) =c(x—1)+c(—4+ (z — 1) In(z))
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 23

-

N
LDSolve [xx (x+1) *y' ' [x]-(x-1)*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(@) = ez — 1) + e((z — 1) log(z) — 4)
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8.1 problem 1

Internal problem ID [4355]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
22y —zy—==0
x

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

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

1
y(x) = (__3x3 + cl) z
v/ Solution by Mathematica

Time used: 0.028 (sec). Leaf size: 17

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

N\ J

1
y(z) — 32 +az



128

8.2 problem 2

Internal problem ID [4356]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zln(y)y' —In(z)y=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 31

-

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

~—

y(z) = V@420
y(z) = eVin@ 2

v/ Solution by Mathematica
Time used: 0.81 (sec). Leaf size: 60

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

y(x) N e—\/log2(x)+2cl
y(x) N e\/log2(x)+201

y(z) =0

y(x) N eQiInterval[{O,‘rr}]
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8.3 problem 3

Internal problem ID [4357]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 3.

ODE order: 3.

ODE degree: 1.

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

y///+2y//+2y/ — O

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

e hY

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

N\ J

y(x) = ¢1 + coe™sin (x) + cze™ 7 cos (z)
v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 37

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

y(z) — %e‘x((cz — ¢1)sin(x) — (¢1 + ¢2) cos(z)) + c3
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8.4 problem 4

Internal problem ID [4358]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

" —6r'+9r =0

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

Ldsolve(diff(r(t),t$2)—6*diff(r(t),t)+9*r(t)=0,r(t), singsol=all) J

r(t) = c1e* + cpe®t

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

DSolve[r'' [t]-6*r' [t]+9*r[t]==0,r[t],t,IncludeSingularSolutions -> True]

& J

’l"(t) — 63t(62t + Cl)
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8.5 problem 5

Internal problem ID [4359]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ‘_with_symmetry_[F(x),G(x)]‘], [_Abel, ‘2

2z — ysin (2z) — (sin (z)* — 2y)y' =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 75

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

1 cos(2x) \/cos (230)2 — 1622 — 2cos (2z) — 16¢; + 1
y(z) = 174 1

1 cos(2x) \/cos (2:13)2 — 1622 — 2 cos (2x) — 16¢; + 1
+

yl@) =1~ 4

v/ Solution by Mathematica
Time used: 0.255 (sec). Leaf size: 87

LDSolve [2*x-y [x]*Sin [2*x]==(Sin[x] "2-2*y[x]) *y' [x],y[x],x,IncludeSingularSolut ionsJ -> True]

1<—\/—16x2 + (cos(2z) — 2) cos(2z) + 1 + 16¢; — cos(2z) + 1)

y(z) —> = <\/ 1622 4 (cos(2x) — 2) cos(2z) + 1 + 16¢; — cos(2z) + 1>
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8.6 problem 6

Internal problem ID [4360)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' + 2y +2y —10e” —6e “cos(z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=10*exp(x)+6*exp(—x)*cos(x),y(x), sin%%ol=a11)

Y(z) = coe™"sin (z) + e " cos (z) c1 + (3zsin (x) + 3cos (z)) e™ + 2€”
v/ Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 41

LDSolve [y'' [x]+2*y' [x]+2*y[x]==10%Exp [x] +6*Exp [-x]*Cos [x] ,y [x] ,x, IncludeSingularSoJlutions -> T

y(z) = %e_”” (4€®® 4+ (3 + 2c2) cos(z) + 2(3z + ¢1) sin(z))
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8.7 problem 7

Internal problem ID [4361]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

3x3y2yl _ y3$2 —1=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 105

( hY

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

|

_ ((27c12 — 9) )

y(z) 37

 (2Taz®—9)z) i3 ((27ez® — 9) 1)
y(z) = - 6z B 6x
y(z) = — ((2701332; 9)x)3 N i3 ((2702323 —9)z)3
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v/ Solution by Mathematica
Time used: 0.514 (sec). Leaf size: 85

kDSolve [3*x~3*y [x] “2*y' [x] -x"2*y[x] "3==1,y[x] ,x,IncludeSingularSolutions -> True] J

1
2/ —=¢/—1 + 3c,43

3
y(.’E) - - 72/3
1
‘ —g +c 23
y(@) = —— 37
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8.8 problem 8

Internal problem ID [4362]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y —yz+y—z=0

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

( hY

dsolve(x~2*diff (y(x),x$2)-x*diff (y(x),x)+y(x)=x,y(x), singsol=all)

1 2
y(x) =cx+xln(z)c; + #
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25
LDSolve [x~2*xy'' [x]-x*y' [x]+y[x]==x,y[x],x,IncludeSingularSolutions -> True] J

y(z) = %w(logz(x) + 2¢; log(z) + 2¢1)
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8.9 problem 9

Internal problem ID [4363]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

yl_zy_y2e3z‘ =0

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

( hY

dsolve(diff (y(x),x)-(2xy(x)+y(x) "2*exp(3*x))=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 29

-

N
LDSolve [y' [x]-(2*xy[x]+y[x] “2*Exp[3*x])==0,y[x] ,x,IncludeSingularSolutions -> True]J

5 6293

_) _—
y(x) o —Ber

y(z) =0
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8.10 problem 10

Internal problem ID [4364]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

u(l —v) +v*(1 —u)u' =0

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

-

Ldsolve (u(v)*(1-v)+v~2x (1-u(v) ) *diff (u(v),v)=0,u(v), singsol=all)

~—

1
ln(v)v—LambertW(—v 1ty ) v+ecpv+l
u(v) =e v

v/ Solution by Mathematica
Time used: 3.83 (sec). Leaf size: 26

‘ DSolve [ul[v]*(1-v)+v~"2*(1-ul[v])*u' [v]==0,ulv],v,IncludeSingularSolutions -> True] ‘

u(v) » -W <v (—e%_“))

u(v) =0
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8.11 problem 11

Internal problem ID [4365]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+2z—yz=0

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

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

y(r)=2ln(z)+ca)x
v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 14

-

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

~—

y(z) = z(2log(z) + c1)
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8.12 problem 12

Internal problem ID [4366]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

zy' +y —4z =0

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

e hY

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

N\ J

y(x) =2 +cIn(z) + ¢
v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 16

LDSolve [x*xy'' [x]+y' [x]==4%x,y[x],x,IncludeSingularSolutions -> True] J

y(z) = 2° + c1 log() + 2
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8.13 problem 13

Internal problem ID [4367]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y +4y +5y—26e* =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

( hY

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)+5*y(x)=26*exp(3*x),y(x), singsol=all)

y(x) = sin (z) e **c; + cos (z) e *“c; + €**

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27

LDSolve [y'' [x]+4*y' [x]+5*y [x]==26+Exp [3*x] ,y[x] ,x,IncludeSingularSolutions -> TrueJ]

y(z) = e (e’ + 3 cos(z) + ¢; sin(z))
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8.14 problem 14

Internal problem ID [4368]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' + 4y’ + 5y —2e > cos (z) =0

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

-

Ldsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=2*exp(—2*x)*cos(x),y(x), singsol=allﬂ

y(z) = sin (z) e **cy + cos (z) e *c; + e **sin (z) =

v Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26

‘ DSolvel[y'' [x]+4xy' [x]+5*y[x]==2*Exp [-2*x]*Cos [x] ,y[x] ,x,IncludeSingularSolutions %> True]

y(x) = e **((1+ c2) cos(z) + (x + ¢1) sin(z))
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8.15 problem 15

Internal problem ID [4369]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 4y +4y—6e* =0

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

( hY

dsolve(diff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=6*exp(2*x),y(x), singsol=all)

y(x) = c2e* + 1z + 3™

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22

LDSolve [y'' [x]-4*y' [x]+4*y[x]==6*%Exp[2*x],y[x],x,IncludeSingularSolutions -> True]J

y(z) = e*(x(3z + c3) + 1)



143

8.16 problem 16

Internal problem ID [4370)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' =5y +6y—e*=0

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

( hY

dsolve(diff (y(x) ,x$2)-5*diff (y(x) ,x)+6%y(x)=exp(2*x),y(x), singsol=all)

y(x) = c2e* + e¥¢; — ¥z

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24

LDSolve [y'' [x]-5*y' [x]+6*y[x]==Exp[2*x],y[x],x,IncludeSingularSolutions -> True] J

y(z) = e (—x + c2e” — 1+ ¢1)
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8.17 problem 17

Internal problem ID [4371]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

(y+2z)y —z+2y=0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 51

[dsolve ((2xx+y (x) ) *diff (y(x),x)-(x-2*y(x))=0,y(x), singsol=all)

—2¢1 — \/bc?z? + 1
y(z) = o :

y(z) = —2¢1z + \/bciz? + 1
1

v Solution by Mathematica
Time used: 0.452 (sec). Leaf size: 94

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

y(z) = —2z — /5% + €21
y(z) = =2z + V5a? + €2t
y(z) = —V5Vz? — 22
y(z) = V5V — 2z

~—

1

‘2nd typ
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8.18 problem 18

Internal problem ID [4372]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

(zcos(y) —e W)y +1=0

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

|dsolve((x*cos(y(x)) - exp(-sin(y(x))))*diff(y(x),x)+1=0,y(x), singsol=all) |

z — (y(z) + ¢;) e m0E@) = ¢

v Solution by Mathematica
Time used: 0.742 (sec). Leaf size: 26

‘ DSolve[(x*Cos[y[x]] - Exp[-Sin[y[x]]1])*y'[x]+1==0,y[x],x,IncludeSingularSolutions| -> True]

Solve[z = y(z)e~ sin@W(®) 4 ¢ sin(v@), y(x)]
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8.19 problem 19

Internal problem ID [4373]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'sin (z)? + sin (z)* 4 (y + z) sin (2z) = 0

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

Ldsolve(sin(x)’?*diff (y(x) ,x)+(sin(x) "2+ (x+y(x) ) *sin(2%*x) )=0,y(x), singsol=all) J

201

y(@) = "~ —14cos(2z) v

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 16

-

.
DSolve [Sin[x] "2y [x]+(Sin[x] "2+ (x+y[x])*Sin[2*x])==0,y[x],x, IncludeSingularSolutﬁ.ons -> True

N\

y(x) = —x + ¢; csc?(z)
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8.20 problem 20

Internal problem ID [4374]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y"' — 2y + 5y —br —4€”(1+5sin(22)) =0

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

[dsolve (diff (y(x),x$2)-2+diff (y(x) ,x)+5*y(x)=b*x+4*exp(x)*(1+sin(2*x)),y(x), sing; 1=all)

e” sin (2x) +:c+e“”—|—2

y(x) = €”sin (2z) c2 + €” cos (2z) ¢; — (x — 1) e” cos (2z) + 5 z

v/ Solution by Mathematica
Time used: 0.642 (sec). Leaf size: 44

DSolvely'' [x]-2*y' [x]+5*y[x]==5*x+4*Exp [x]*(1+Sin[2*x]) ,y[x],x, IncludeSin@larSolPtions -> Tr

N\

1 2
yz) >z +e" + Ze””(4(—x + c2) cos(2z) + (1 + 4¢y) sin(2z)) + R
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8.21 problem 21

Internal problem ID [4375]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y +ay—> =0
Y

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

-

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

| —

y(z) = Ve e +1
y(z) = —Ve e +1
v/ Solution by Mathematica
Time used: 1.922 (sec). Leaf size: 57

‘ DSolvel[y' [x]+x*y[x]==x/y[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) = —V1+ e2*+2a
y(z) = V1+ e #*+2a

y(x) = -1
ylz) =1
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8.22 problem 22

Internal problem ID [4376]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 22.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_x]]

yl/l/ _ 2yl// _|_ 13y/l _ ].Syl + 36y — 0

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

-

dsolve(diff(y(x),x$4)—2*diff(y(x),x$3)+13*diff(y(x),x$2)—18*diff(y(x),x)+36*y(x);b,y(x), sing

y(z) = ¢ sin (3z) + o cos (3z) + c3e” sin <\/§ z) + c4€” cos (\/§ a:>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 47

-

N
LDsolve [y''' ' [x]-2%y' "' [x]+13*y' ' [x]-18*y' [x]+36*y[x]==0,y[x] ,x,IncludeSingularSolJutions -> Tr

y(x) — c3cos(3z) + cq8in(3z) + €” (cz cos (\/§x> + ¢ sin (\/53:))
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8.23 problem 23

Internal problem ID [4377]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin () cos (9) 1’ — sin (6)® — 7 cos (8)* = 0

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

Ldsolve (sin(theta)*cos(theta)*diff (r(theta) ,theta)-sin(theta) “2=r(theta)*cos(theta) ~2,r(theta)

() = (In (sec (6) + tan (0)) + ¢1) sin (6)
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 14

LDSolve [Sin[\[Thetal]l*Cos[\[Thetall*r' [\ [Thetal]l-Sin[\[Thetal]l 2==r[\[Theta]]*Cos [J\ [Thetal]l"2,

r(0) — sin(#)(arctanh(sin(f)) + ¢;)
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8.24 problem 24

Internal problem ID [4378]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _nonlinear], _Liouville, [_2nd_order,

2
r@%+d>—wy=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 35

-

dsolve (x* (y(x)*diff (y(x),x$2) + diff(y(x),x)"2)= y(x)*diff(y(x),x),y(x), singsol;%11>

y() =0
y(z) = Varz® + 2
y(z) = —Vere? +2¢
v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 18

LDSolve [xx(y[x]*y' ' [x]+(y' [x])"2)==y[x]*y' [x],y[x],x,IncludeSingularSolutions -> 'I?Jrue]

y(x) = /22 + ¢

_wi
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8.25 problem 25

Internal problem ID [4379]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3r%y + 2%y =0

With initial conditions

v/ Solution by Maple

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

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

N J

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 10

( N
LDSolve [{3*x~2xy [x]+x~3*y' [x]==0,{y[1]==2}},y[x],x,IncludeSingularSolutions -> Truel
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8.26 problem 26

Internal problem ID [4380)]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y+yr—2°=0

With initial conditions

v/ Solution by Maple

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

‘ dsolve([x*diff (y(x),x)-y(x)=x"2,y(2) = 6],y(x), singsol=all)

y(z) = z(z +1)
v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 10

-

LDSolve [{x*y' [x]-y[x]==x"2,{y[2]==6}},y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = z(z+1)
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8.27 problem 27

Internal problem ID [4381]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

yl/+y/_6y_6:o

With initial conditions
[y(0) = 1,9/(0) = 4]

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

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

y(zr) = —1+2€*

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 14

LDSolve [{y'' [x]+y' [x]-6*y[x]==6,{y[0]==1,y' [0]==4}},y[x],x, IncludeSingularSolutioan -> True]

y(z) = 2e** — 1
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8.28 problem 28

Internal problem ID [4382]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page
466

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

v +y +4=0

With initial conditions
[y(1) =3,y'(1) = 0]

v/ Solution by Maple
Time used: 0.547 (sec). Leaf size: 16

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

y(r) = V—412 + 8z +5
v Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 17

-

LDSolve {y[xI*y'' [x]+y' [x]"2+4==0,{y[1]==3,y' [1]==0}},y[x],x, IncludeSingularSolutiJons -> Truel

y(x) = /b —4(z —2)z
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9.1 problem 1, using series method

Internal problem ID [4383]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 1, using series method.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr—zy—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

‘Order:=6; ‘
| dsolve (x*diff (y(x),x)=xxy (x)+y(x),y(x) ,type='series',x=0); |

1 1 1 1
M@:qx@+x+§ﬁ+gﬁ+§?#+ﬁﬁﬁ)+O@%

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 38

-

LAsymptoticDSolveValue [x*xy' [x]==x*y[x]+y[x],y[x],{x,0,5}]

~—

2 ozt d P
Y (I A 1
y(z) clx<120+24+6+2+x+ )
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9.2 problem 1, using elementary method

Internal problem ID [4384]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems
page 564

Problem number: 1, using elementary method.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yr—zy—y=0

v/ Solution by Maple

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

-

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

N\

y(z) = "1z
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17

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

~—

y(x) = e’z

y(z) =0
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9.3 problem 2, using series method

Internal problem ID [4385]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 2, using series method.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y — 322y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

p
‘Order:=6;
‘dsolve(diff(y(x),x)=3*x‘2*y(x),y(x),type='series',x=0);

y(z) = (z3 + 1) y(0) + O(:vﬁ)

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 11

AsymptoticDSolveValue[y' [x]==3*x"2*y[x],y[x],{x,0,5}]

& J

y(z) = a(2® +1)
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9.4 problem 2, using elementary method

Internal problem ID [4386]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 2, using elementary method.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y — 322y =0

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

( hY

dsolve(diff (y(x) ,x)=3*x"2*y(x),y(x), singsol=all)

y(x) = cre”
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 18

-

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

~—
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9.5 problem 3, using series method

Internal problem ID [4387]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 3, using series method.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—y+yz=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

‘Order:=6;
‘dsolve(x*diff(y(x),x)=y(x),y(x),type='series‘,x=0);

y(z) = a1z + O(2°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 7

( hY

AsymptoticDSolveValue [x*y' [x]==y[x],y[x],{x,0,5}]

N\ J

y(z) = az
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9.6 problem 3, using elementary method

Internal problem ID [4388]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems
page 564

Problem number: 3, using elementary method.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—y+yz=0

v/ Solution by Maple

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

-

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

N\

y(z) =z
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

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

~—

y(x) = az

y(z) =0
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9.7 problem 4, using series method

Internal problem ID [4389]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 4, using series method.

ODE order: 2.

ODE degree: 1.

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

y' +4y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘Order:=6; ‘
|dsolve(diff (y(x),x$2)=-4xy(x),y(x) ,type='series',x=0); |

y@)z(1—zf+§fgymy+(x—§ﬁ+j%f>Lmey+O@ﬂ

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

-

LAsymptoticDSolveValue [y'' [x]==-4xy[x],y[x],{x,0,5}]

~—

2z5 228 2zt
y(z) _>CQ<E — ?—i-m) +Cl(? —2x2+1)
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9.8 problem 4, using elementary method

Internal problem ID [4390]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 4, using elementary method.

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

e hY

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

N\ J

y(z) = ¢ sin (2z) + o cos (2z)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

~—

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

y(z) — ¢1 cos(2x) + ¢z sin(2x)
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9.9 problem 5, using series method
Internal problem ID [4391]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 5, using series method.

ODE order: 2.

ODE degree: 1.

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

Yy -y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘Order:=6; ‘
|dsolve(diff (y(x),x$2)=y(x),y(x),type='series',x=0); |

y(z) = (1 + %:ﬂ + iz‘l) y(0) + (x + éz?’ + 1;—0955) D(y) (0) + O(=?)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

-

LAsymptoticDSolveValue [y'' [x]==y[x],y[x],{x,0,5}]

~—

28 xt  z?
2z 4T r LT
y(x)—>02<120+ 5 +:c)—|—cl(24+ 5 + )
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9.10 problem 5, using elementary method

Internal problem ID [4392]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 5, using elementary method.

ODE order: 2.

ODE degree: 1.

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

Yy -y=0

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

e hY

dsolve(diff (y(x),x$2)=y(x),y(x), singsol=all)

N\ J

y(x) = c16” + coe™”

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

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

T

y(x) = c1€” + coe”
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9.11 problem 6, using series method

Internal problem ID [4393]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 6, using series method.

ODE order: 2.

ODE degree: 1.

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

y' =2/ +y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

1 1 1 1 15 1 1

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 66

-

LAsymptoticDSolveValue[y"[x]—2*y'[x]+y[x]==0,y[x],{x,0,5}]

~—

2 ot 2 x? 2 ot 2B
y(z)—>cl( ——————— —+1)+02(ﬂ+€+3+x2+x)
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9.12 problem 6, using elementary method

Internal problem ID [4394]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 6, using elementary method.

ODE order: 2.

ODE degree: 1.

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

y' =2/ +y=0

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

e hY

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

N\ J

y(z) = c1€° + e’z
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

~—

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

y(x) = €*(cox + ¢1)
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9.13 problem 7, using series method

Internal problem ID [4395]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 7, using series method.

ODE order: 2.

ODE degree: 1.

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

x2yli _ 3ylx + 3y — O

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

‘0rder:=6; ‘
dsolve (x"2*diff (y(x),x$2) -3*x*diff (y(x) ,x)+3*y(x)=0,y(x) ,type='series',x=0);

N\ J

y(@) = az’(1+ 0 (2°)) + cpz(-2+ 0 (2°))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14

LAsymptoticDSolveValue [x~2xy' ' [x]-3*x*y' [x]+3*y[x]==0,y[x],{x,0,5}]

~—

y(z) = oz + o



9.14 problem 7, using elementary method

Internal problem ID [4396]
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Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.

2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.

page 564

Problem number: 7, using elementary method.
ODE order: 2.

ODE degree: 1.

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

x2yli _ 3ylx + 3y — O

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

Ldsolve (x72+diff (y(x) ,x$2) -3*x*diff (y(x) ,x)+3*y(x)=0,y(x), singsol=all)

y(z) = cox® + e
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

~—

-

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

|

y(z) — $(02x2 + 1)
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9.15 problem 8, using series method

Internal problem ID [4397]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 8, using series method.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(£ +2z)y" — 2y (z+1)+2y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

‘Order:=6; ‘
‘dsolve((x“2+2*x)*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x),type='series',#=0);

y(.’E) = (1 +0 (xG)) clx2 + Co (—2 — 9r — %:LQ +0 (ICG))

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 23

LAsymptoticDSolveValue [(x"2+2*x) *y' ' [x]-2*(x+1)*y' [x]+2*y[x]==0,y[x],{x,0,5}]

~—

2
y(z) = 2z’ + ¢ (% +z+ 1)
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9.16 problem 8, using elementary method

Internal problem ID [4398]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 8, using elementary method.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(£ +2z)y" — 2y (z+1)+2y=0

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

‘dsolve((x“2+2*x)*diff(y(x),x$2)—2*(x+1)*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)

y(x) = c12® + oz + 1)
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 19

e

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

y(z) = c2® — co(z + 1)
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9.17 problem 9, using series method

Internal problem ID [4399]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 9, using series method.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(®+1)y" —2y'z+2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

‘Order:=6; ‘
‘dsolve((x“2+1)*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);

y(z) = y(0) + D(y) (0) z — y(0) z*
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 18

-

LAsymptoticDSolveValue[(x‘2+1)*y"[x]—2*x*y'[x]+2*y[x]== ,y[x]1,{x,0,5}]

-/

y(z) 2 a(l—2°) + oz
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9.18 problem 9, using elementary method

Internal problem ID [4400]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 9, using elementary method.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(®+1)y" —2y'z+2y =0

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

‘dsolve((x“2+1)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)

y(z) = iz + ca(z® — 1)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 21

LDSolve [(x"2+1) *y' ' [x] -2*%x*xy' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truep

y(z) = cor — c1(x —1)?
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9.19 problem 10, using series method
Internal problem ID [4401]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 10, using series method.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 4y + (42 —2)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x“2-2)*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + 2% + %z‘*) y(0) + (x +z® + %z"’) D(y) (0) + O(=?)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 34

LAsymptoticDSolveValue [y'' [x]-4*xxy' [x]+(4*x"2-2)*y[x]==0,y[x],{x,0,5}]

~—

x5 zt
y(x) —>cz(7—|—x3+x) +cl(3+x2+1)
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9.20 problem 10, using elementary method

Internal problem ID [4402]

Book: Mathematical Methods in the Physical Sciences. third edition. Mary L. Boas. John Wiley.
2006

Section: Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems.
page 564

Problem number: 10, using elementary method.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 4y + (42 —2)y =0

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

‘dsolve(diff(y(x),x$2)—4*x*diff(y(x),x)+(4*x“2—2)*y(x)=0,y(x), singsol=all)

y(z) = c1e” + cpme”
v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 18

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

y(x) — e (cax + 1)
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