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1 Chapter 8, Ordinary differential equations.

Section 1. Introduction. page 394

1.1 problem 1



1.1 problem 1

Internal problem ID [4748]

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(x) = c1€”

v Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 20

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

x

y(x) = c1€” + coe™



2 Chapter 8, Ordinary differential equations.

Section 2. Separable equations. page 398

2.1 problem 1 . . . . . ..
2.2 problem 2 . . ...
2.3 problem 3 . . . ... e
24 problem 4 . . . ... e e e e e
25 problem 5 . . ...
2.6 problem 6 . . . . ...
2.7 problem 7 . . . . ... e
2.8 problem 8 . . . . ... e
29 problem 9 . . . ...
2.10 problem 10 . . . . . ..
2.11 problem 11 . . . . . . . L
2.12 problem 12 . . . . . . ... e



2.1 problem 1

Internal problem ID [4749]

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 [_separable]

yr—y=0

With initial conditions

v/ Solution by Maple

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

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

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

LDSolve [{xxy' [x]==y[x],{y[2]==3}},y[x],x,IncludeSingularSolutions -> Truel

3z

y(z) — )



2.2 problem 2

Internal problem ID [4750]

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 [_separable]

/11—y +yvV—22+1y =0

1y _1
\2) 72
v/ Solution by Maple
Time used: 0.375 (sec). Leaf size: 26

e N

Ldsolve( [x*sqrt (1-y(x) "2)+y(x) *sqrt (1-x~2) *diff (y(x) ,x)=0,y(1/2) = 1/2],y(x), jsingsol=a11)

With initial conditions

y(:c)=\/2\/§\/—x2+1+x2—3

v/ Solution by Mathematica
Time used: 3.578 (sec). Leaf size: 38

LDSolve [{xxSqrt [1-y[x]~2]+y[x]*Sqrt [1-x~2] *y' [x]==0,{y[1/2]==1/2}},y([x],x, Inclﬁ.\deSingularSolu

y(a:)—)\/a?
y(z) — \/.’172+2\/3—3£172—3




2.3 problem 3

Internal problem ID [4751]

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 [_separable]

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=ail)

y(.’L’) — e(csc(x)—cot(x))\/g

v/ Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 19

[DSolve [{y' [x]*Sin[x]==y[x]*Logly[x]],{y[Pi/3]==Exp[1]}},y[x],x, IncludeSingula\ Solutions -> 1T

arctanh ( %) —arctanh(cos(z))

y(x) — €°



2.4 problem 4

Internal problem ID [4752]

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 [_separable]

v +ayy = -1

With initial conditions

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

dsolve ([(1+y(x)~2)+x*y(x)*diff (y(x),x)=0,y(5) = 0],y(x), singsol=all)

N

V—x?+25

ya)= VIR
vV—x2+25
yo) = =B



v/ Solution by Mathematica
Time used: 0.329 (sec). Leaf size: 40

LDSolve [{(1+y[x]~2) +x*y [x] *y ' [x]==0,{y [6]1==0}},y[x],x, IncludeSingularSolutionsJ -> Truel

25 — 2

sa) > YT
V25 — x2?
ya) » V2T



2.5 problem 5

Internal problem ID [4753]

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 —yz—y =0

With initial conditions

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

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

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

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 9

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

y(z) = x + log(z)

10



2.6 problem 6

Internal problem ID [4754]

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]

i
yr? —y

With initial conditions

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

|dsolve([diff (y(x),x)=(24xxy(x)2+x)/ (x"2*y (x) -y (x)),y(27(1/2)) = 0],y(x), singsol=all)

212 — 4z
222 — 4z
y(z) = 5

11



v/ Solution by Mathematica
Time used: 3.88 (sec). Leaf size: 48

tDSolve [{y' [x]==(2*%x*y[x]~2+x) / (x~2*y [x] -y [x]) ,{y [Sqrt [2]11==0}},y [x] ,x, Include?ing'ularSolutio

22 (22 — 2)
y(fL‘) - - \/5
z2 (x% — 2)
y(@) = — 7

12



2.7 problem 7

Internal problem ID [4755]

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 [_separable]

vy +xy? =8z

With initial conditions

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

dsolve([y(x)*diff (y(x),x)+(x*y(x)~2-8%x)=0,y(1) = 3],y(x), singsol=all)

N J

y(z) = \/e—(m—l)(:c-f-l) +8

v Solution by Mathematica
Time used: 1.924 (sec). Leaf size: 39

LDSolve [{y [x]*y' [x]+(x*y [x]~2-8%x)==0,{y [11==3}},y [x] ,x, IncludeSingularSolutio)ﬁs -> True]

y(z) = Vel=** +8
y(z) > Ve~ +8



2.8 problem 8

Internal problem ID [4756]

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 [_separable]

y +2zy* =0

With initial conditions

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

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

N J

v/ Solution by Mathematica
Time used: 0.121 (sec). Leaf size: 12

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

y(@) = 53

14



2.9 problem 9

Internal problem ID [4757]

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

y(z) = LambertW (e”)

v/ Solution by Mathematica
Time used: 2.162 (sec). Leaf size: 9

-

LDSolve [{(+y[x])*y' [x]==y[x],{y[1]1==1}},y[x] ,x,IncludeSingularSolutions -> Tr}.\e]

y(z) = W(e")

15



2.10 problem 10

Internal problem ID [4758]

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 [_separable]

y—yr=1

With initial conditions

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

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

y(x) = -1+ 2e

v/ Solution by Mathematica

Time used: 0.043 (sec). Leaf size: 20

22

2

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

y(x) — 2¢2 (#*-1)

16

-1



2.11 problem 11

Internal problem ID [4759]

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]

W=
I
[e)

2y’ —3(y —2)

With initial conditions

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

3
2

y(z) =2+

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 12

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

y(z) = 3% + 2

17



2.12 problem 12

Internal problem ID [4760)]

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 [_separable]

(yr+z)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(xz) = LambertW (2)

v/ Solution by Mathematica
Time used: 2.09 (sec). Leaf size: 11

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

y(z) — W(g)

18



3 Chapter 8, Ordinary differential equations.

Section 3. Linear First-Order Equations. page

403

3.1 problem 1
3.2 problem 2
3.3 problem 3
3.4 problem 4
3.5 problem 5
3.6 problem 6
3.7 problem 7
3.8 problem 8
3.9 problem 9
3.10 problem 10
3.11 problem 11
3.12 problem 12
3.13 problem 13
3.14 problem 14

19



3.1 problem 1

Internal problem ID [4761]

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‘]]

y+y=e
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(x) = 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]

20



3.2 problem 2

Internal problem ID [4762]

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]

v’y +3yz =1

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

Ldsolve (x"2xdiff (y(x) ,x)+3*x*y(x)=1,y(x), singsol=all) J

2
T
Zra

3

y(z) =

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

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

N J

z% + 2¢;
_> -
y(z) 573

21



3.3 problem 3

Internal problem ID [4763]

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]

2

v +2yr=ze”

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: 0.052 (sec). Leaf size: 24

e N

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

1
y(x) — ée_z2 (% + 2c1)

22



3.4 problem 4

Internal problem ID [4764]

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]

5
2

2y'r+y=2r

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: 0.034 (sec). Leaf size: 22

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

x2 + 3¢,

y(z) — NG

23



3.5 problem 5

Internal problem ID [4765]

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 (z) +y = cos (z)?

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: 0.079 (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)

24



3.6 problem 6

Internal problem ID [4766]

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: 0.121 (sec). Leaf size: 23

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

y(@) = (Va? +1-2) (v +c)

25



3.7 problem 7

Internal problem ID [4767]

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]

(1+e)y +2e"y=(1+¢€")e"

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

-

dsolve((1+exp(x))*diff (y(x) ,x)+2+exp (x) *y (x)=(1+exp (x)) *exp(x),y (x) , singsolf}ll)

¥ +e” + 5 + ¢
(e +1)°

y(z) =

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

r

N
LDSolve [(1+Exp[x])*y' [x]+2*Exp [x] *y [x]==(1+Exp [x]) *Exp [x] ,y [x] , %, IncludeSingul%arSolutions ->

&1

1 xr
y(a:) — g(e +1)+m

26



3.8 problem 8

Internal problem ID [4768]

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)

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]J

log(z) €1
2 log(z)

y(z) =

27



3.9 problem 9

Internal problem ID [4769]

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 —yz =22vV—-22+1

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

Ldsolve((l-x‘?)*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

Vs N

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

x? ¢

— +
V1i—22 22-1

y(z)

28



3.10 problem 10

Internal problem ID [4770)]

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) = 2¢”

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¢;
B 2 cosh (z)

y(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) =

29



3.11 problem 11

Internal problem ID [4771]

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 + cos (z) y = sin (22)

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~ *@¢,

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

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

30



3.12 problem 12

Internal problem ID [4772]

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]

z' + ztan (y) = cos (y)

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

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

z(y) = (y + c1) cos(y)

31



3.13 problem 13

Internal problem ID [4773]

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‘]]

r+rx=¢e¥

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

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

N

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

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

| —

ey

z(y) — 5} +cie?
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3.14 problem 14

Internal problem ID [4774]

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[y])/(3*y) ,x[y],y,IncludeSingularSolutions -> True]J

y+a

z(y) = 7
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4.1 problem 1
Internal problem ID [4775]

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
yty—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: 0.167 (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 [4776]

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

s

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: 0.162 (sec). Leaf size: 22

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

. (z® 4 3¢1) 2

y(z) 9
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4.3 problem 3
Internal problem ID [4777]

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

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

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

1
yia) = 7T

. (9:534—2701)% V3 (9z3+27c1)%
y(z) = EE—

. (9m3+27c1)% + V3 (9z3+27c1)31>‘
y(z) = —
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v/ Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 195

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

3 1 3/ .3 69c1
3 $3 _|_ 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
y(z) = e
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4.4 problem 4
Internal problem ID [4778]

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 + (3z%% — y?) y' = —€°

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

e hY

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?, singsol=all)

N J

y(z)’
22 4 e® — 5 +c =0

v/ Solution by Mathematica
Time used: 0.262 (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,In‘ludeSingularSo

1
Solve | z2e%¥(®) — gy(x)3 +e° =cy,y(x)
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4.5 problem 5
Internal problem ID [4779]

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 tj

(z-y)y+y=—-z-1

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
)= -1 -

201
v/ Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 55

kDSolve [(x-y[x])*y' [x]+(y[x]+x+1)==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) =z —i/—222 — 2z — ¢

y(z) =z +i/—222 — 2z — ¢
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4.6 problem 6
Internal problem ID [4780)]

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 () cos (y) — (sin (z) sin (y) + cos (y)z) y = —sin (z)?

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,y(x), sings

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

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

v/ Solution by Mathematica
Time used: 0.375 (sec). Leaf size: 43

LDSolve [(Cos[x]*Cos [y [x]]1+Sin[x] ~2)-(Sin[x]*Sin[y[x]]+Cos[y[x]]~2)*y' [x]==0,y [%(] ,X,IncludeSin

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 [4781]

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]

Y +y —yr =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: 0.132 (sec). Leaf size: 19

-

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

y() = log(z) + c1

y(z) =0
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4.8 problem 8
Internal problem ID [4782]

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]

¥y — Vi +yi=—x

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)

x 22 +y(z)? 0
—C1 + + =
y (z)? y (z)?

v Solution by Mathematica
Time used: 0.378 (sec). Leaf size: 57

e N
LDSolve [y [x]*y' [x]==-x+Sqrt [x~2+y[x] 2],y [x] ,x,IncludeSingularSolutions -> Truel
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4.9 problem 9
Internal problem ID [4783]

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]

yz+ (v —2°)y' =0

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

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

1
ylz) = \/_ LambertW (—c;x?) v

v/ Solution by Mathematica
Time used: 8.102 (sec). Leaf size: 56

Ia N

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

y(@) = = =
y(@) = =T
y(x) =0
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4.10 problem 10
Internal problem ID [4784]

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‘, ‘cl

v —yz+ (2 +yz)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: 4.24 (sec). Leaf size: 25

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

y(z) — m

y(z) =0
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4.11 problem 11

Internal problem ID [4785]

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(z+y)=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: 0.933 (sec). Leaf size: 59

s

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) > —=x
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4.12 problem 12
Internal problem ID [4786]

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: 12.97 (sec). Leaf size: 21

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

e
y(x) — zarcsin (—)
x

y(z) =0
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4.13 problem 13

Internal problem ID [4787]

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
/
(S(,‘—l)y —l—y——ﬁ—g

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

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 24

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

cr?l+z—1

y(@) = (x — 1)z?
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4.14 problem 25 part (a)
Internal problem ID [4788]

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

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

e

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

A >

tanh (—1n (z) + ¢1)

y(z)

v Solution by Mathematica

Time used: 1.188 (sec). Leaf size: 63

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

itan(ilog(x) + ¢1)
72

y(z) =

—z2 + e2iInterval[{0,7r}]

y(.’E) - i+ 12e2iInterval[{0,m}]
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4.15 problem 25 part (b)
Internal problem ID [4789]

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

2

y————==-2z
T

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¢;)

v/ Solution by Mathematica
Time used: 0.716 (sec). Leaf size: 47

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

T — .,L.e4m+2c1

y(CL') - 1 + 64:1:-|—2cl

y(x) = —x

y(z) =z
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4.16 problem 25 part (c)
Internal problem ID [4790]

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], _Riccatil

y/ _ e—zy2 —y= _eac

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: 0.302 (sec). Leaf size: 19

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

y(xz) — —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
5.2 problem 2 . . . ...
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5.1 problem 1

Internal problem ID [4791]

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

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

y(z) = c16” + cre™ >

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

-

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

-

y(x) = c1e™% + cpe”

93



5.2 problem 2

Internal problem ID [4792]

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

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

y(z) = c1*® + ce*’x

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

-

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

-

y(x) — e (cox + 1)
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5.3 problem 3

Internal problem ID [4793]

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]]

yl/ _|_9y/ — O

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

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

y(x) = ¢ + e

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

-

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

-

1
y(x) = ¢y — 5016_9“”

%)



5.4 problem 4

Internal problem ID [4794]

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

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

y(x) = cre™ " sin (x) + coe™" cos (z)

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

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

y(x) — e *(cycos(x) + ¢ sin(x))
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5.5 problem 5

Internal problem ID [4795]

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)

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

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 32

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

y(z) = €e” <02 cos (\/5x> + ¢; sin (\/5x>>
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5.6 problem 6

Internal problem ID [4796]

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)+16xy(x)=0,y(x), singsol=all)

y(x) = ¢y sin (4z) + ¢ cos (4x)

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

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

y(z) — c1 cos(4x) + cosin(4x)

98



5.7 problem 7

Internal problem ID [4797]

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

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

y(x) = c1** + cpe*”

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

-

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

-

y(x) — 62””(026z +¢)
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5.8 problem 8

Internal problem ID [4798]

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]]

yl/+5yl=0

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

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

y(x) = ¢ + e

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 19

-

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

-

1
y(x) = ¢y — 3016_5“”
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5.9 problem 9

Internal problem ID [4799]

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

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

y(z) = c;e*” sin (3x) + c2e*” cos (3x)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 26

-

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

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

Internal problem ID [4800)]

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

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

y(z) = c1e7" + cpe?

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

e

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

~—

y(z) = e (c1€*? + ¢
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5.11 problem 19

Internal problem ID [4801]

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+20)y +(-1+4)y=0

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

e hY

dsolve(diff (y(x) ,x$2)+(1+2*I)*diff (y(x) ,x)+(I-1)*y(x)=0,y(x), singsol=all)

N\ J

y(z) = ;eI 4 cpei®

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

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

y(x) — e(_l_i)w(czez +¢)
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5.12 problem 20

Internal problem ID [4802]

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+20)y +(-1+4)y=0

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

e hY

dsolve(diff (y(x) ,x$2)+(1+2*I)*diff (y(x) ,x)+(I-1)*y(x)=0,y(x), singsol=all)

N\ J

y(z) = ;eI 4 cpei®

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

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

y(x) — e(_l_i)w(czez +¢)
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5.13 problem 24

Internal problem ID [4803]

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]]

ylll+y:0

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

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

y(z) = c1e™" + cpe? sin (@) + c3e2 cos (@)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 56

-

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

-/

y(x) = e7” (cg,e:””/2 cos (@) + ¢,/ sin (@) + cl)
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5.14 problem 25

Internal problem ID [4804]

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

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

y(x) = c1 + e "¢y + c3e™®

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 30

-

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

1 1
y(z) — —5016_3“ + 50262““ +c3
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5.15 problem 26

Internal problem ID [4805]

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]]

ylll + 3y/l _ gyl _ 5y — 0

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

‘dsolve(diff(y(x),x$3)+3*diff(y(x),x$2)-9*diff(y(x),x)—5*y(x)=0,y(x), singsol=$11)

<i(—3+i\/ﬁ) 3 \/§—4i\/§+(—3+i\/ﬁ) %+2(—3+z‘\/ﬁ) %4-4) z

2(—3+i\/ﬁ)%

y(x) = cre
<i(—3+z’«/ﬁ) 3 V3—4iv/3— (—3+i\/ﬁ) 3 —2(—3+i\/ﬁ) 3 —4> z <(—3+i\/ﬁ) 3 (—3+z\/ﬁ) éL‘f+4> p
+ cpe 2(—3+ix/ﬁ)% 4 cqe (—3+Nﬁ)%

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 87

-

N
LDSolve [y''' [x]+3*y'' [x]-9*y' [x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) — ¢ exp (zRoot [#13 + 3417 — 941 — 5&, 2])
+ c3 exp (zRoot [#13 + 3#1% — 941 — 5&, 3])
+ ¢y exp (xRoot [#13 + 3#1% — 941 — 5&, 1])
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5.16 problem 28

Internal problem ID [4806]

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]]

yllll _+_ 4y — 0

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

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

y(x) = c1e™sin (x) + cpe™ cos (z) + c3€” sin (z) + c4€” cos (z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 40

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

y(z) = e7*((cs€® + c1) cos(z) + (3™ + ¢2) sin(z))
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6.1 problem 1

Internal problem ID [4807]

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

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: 0.015 (sec). Leaf size: 24

e

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

~—

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

Internal problem ID [4808]

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

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: 0.014 (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 [4809]

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//+y1_2y=ezm

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: 0.023 (sec). Leaf size: 29

e B

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

2z

y(x) — T + c1e7% 4 cpe”
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6.4 problem 4

Internal problem ID [4810)]

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' — 2y —3y=24e%

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: 0.02 (sec). Leaf size: 29

e

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

y(z) = e (0162”” + cpe%® + 2)
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6.5 problem 5

Internal problem ID [4811]

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:2e$

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)

y(x) = cosin (z) + ¢y cos (z) + €°
v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 19

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

y(z) = e® + ¢1 cos(z) + cosin(z)
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6.6 problem 6

Internal problem ID [4812]

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=12¢e7"

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) J

y(z) =e ey +xe 3%, +3e7°

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 25

-

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

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

Internal problem ID [4813]

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/_2y=362z

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: 0.023 (sec). Leaf size: 27

e

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

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

Internal problem ID [4814]

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*”

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: 0.029 (sec). Leaf size: 29

e

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

5
y(z) — e** (53: ~ 3 + cl> + e

78



6.9 problem 9

Internal problem ID [4815]

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]]

y/l+2y/+y:2e—w

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) J

y(x) = e + e ez + e "z’
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 21

-

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

y(z) = e " (2* + coz + 1)
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6.10 problem 10

Internal problem ID [4816]

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 — 663m

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 + ¥ iz + 372%™

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 23

e

LDSolve [y'' [x]-6*y' [x]+9*y[x]==6%Exp[3*x],y[x],x,IncludeSingularSolutions -> T%ue]

y(z) = (32> + 2z + 1)

80



6.11 problem 11

Internal problem ID [4817]

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 (4x)

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: 0.025 (sec). Leaf size: 42

‘ DSolvely'' [x]+2*y' [x]+10*y[x]==100%Cos [4*x],y[x],x,IncludeSingularSolutions —# Truel

y(x) — 8sin(4x) — 6 cos(4zx) + c2e™ 7 cos(3z) + c1e”“ sin(3x)
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6.12 problem 12

Internal problem ID [4818]

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 (2z)

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)

N J

y(z) = e > sin (2\/593) ¢y +e % cos <2\/§ x) c1 + 5sin (2z) — 5 cos (2z)

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 52

-

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

y(x) — 5sin(2x) — 5cos(2x) + cze” > cos (2\@3:) + cie” ¥ sin (2\/§x>
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6.13 problem 13

Internal problem ID [4819]

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(x)

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: 0.018 (sec). Leaf size: 21

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

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

Internal problem ID [4820]

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)

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)

N J

y(z) = e **sin (3z) c; + e ** cos (3z) c; — 3 cos (52)
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 36

LDSolve [y'' [x]+8*y' [x]+256*y[x]==120*%Sin[5*x],y[x],x,IncludeSingularSolutions -# True]

y(z) = —3cos(5z) + coe™** cos(3z) + cre** sin(3z)
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6.15 problem 15

Internal problem ID [4821]

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)

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

-

.
dsolve (5xdiff (y(x),x$2)+12*diff (y(x),x)+20%y(x)=120*sin(2*x),y(x), singsol=a11)

N\

y(x) = e~ sin (8%) c;+e7'5 cos (8%6) c1 — 5cos (2z)

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 44

e

LDSolve [6*y' ' [x]+12*y' [x]+20*y [x]==120*Sin[2*x],y[x],x, IncludeSingularSolution% -> True]

y(z) = —5cos(2z) + cre /% cos <8%> + 16755 sin <8€x)
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6.16 problem 16

Internal problem ID [4822]

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 (37)

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: 0.033 (sec). Leaf size: 31

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

y(z) = (—5x + ¢1) cos(3z) + %(5 + 6¢3) sin(3x)

86



6.17 problem 17

Internal problem ID [4823]

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)

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) ca + cos (4z) ¢ + -2 (4z)

+ 2sin (4z) =

v/ Solution by Mathematica
Time used: 0.105 (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 [4824]

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 + 17y = 60e " sin (5x)

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), sing#ol=a11)

y(x) = e " sin (4x) ¢, + e cos (4z) ¢; + 2 e ** cos (5x)
v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 42

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

y(z) — e **(2cos(5z) + 26" cos(4z) + 16> sin(4z))
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6.19 problem 19

Internal problem ID [4825]

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” 7 sin (2z)

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), sﬁngsol=a11)

y(z) = ez sin (z) ¢y +e72 cos (z) ¢; + e_%z(— sin (2z) + 2 cos (2z))
v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 42

-

N
LDSolve [4xy' ' [x]+4x*y' [x]+5*y [x]==40%Exp [-3*x/2]*Sin[2*x] ,y[x] ,x,IncludeSingularSolutions -> 1T

y(z) = e~3/%(2cos(2z) + ¢1€® sin(z) + cos(z) (—2sin(x) + c2€7))
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6.20 problem 20

Internal problem ID [4826]

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]]

o 5
y" + 4y + 8y =30e 2 cos (;)

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), sinésol=a11)

y(z) = e 2 sin (2z) ¢ + e % cos (2) ¢, + 42 sin (5;)

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 41

-

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

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

Internal problem ID [4827]

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" + 6y’ + 2y = 22 + 6z

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

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

(z) ar <x> +e % cos <x> +$2 >
y(x) = in(z)e F)ats —5
v/ Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 47

e

kDSolve [E*y' ' [x]+6*y' [x]+2*y[x]==x"2+6%x,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

1
y(x) — 3 (£ —5) + coe3%/5 cos (g) + c1e73%/5sin (g)
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6.22 problem 22

Internal problem ID [4828]

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]]

20" +vy' =2z

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: 0.039 (sec). Leaf size: 23

e

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

~—

y(xz) = 2> -2z —cre " + ¢
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6.23 problem 23

Internal problem ID [4829]

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=2ze"

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: 0.015 (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)
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6.24 problem 24

Internal problem ID [4830)]

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 = 12z

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: 0.022 (sec). Leaf size: 23

e

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

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

Internal problem ID [4831]

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]]

T

y" — 2y — 3y = 1622

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

‘ dsolve(diff (y(x) ,x$2)-2*diff (y(x) ,x)-3*y(x)=16*x"2*exp(-x),y(x), singsol=all) ‘

z(8z% 4+ 6z + 3)e™"
6

y(x) = coe™" + ¢y —

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 37

e

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

1
y(z) — Ze"””(—Sar:2 — 4z + 4coe™ — 1+ 4cy)
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6.26 problem 26

Internal problem ID [4832]

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]]

Yy’ +y=28sin(z)z

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: 0.031 (sec). Leaf size: 27

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

y(z) = (—22° + 1 + c1) cos(z) + (2% + ¢2) sin(z)
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6.27 problem 33

Internal problem ID [4833]

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=2%—1+2cos(z)+ (2 —4z)e”

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 (x) + ¢ cos (z) + (—2x + 3) " + x° + xsin (z) — 62 + cos (z) — 1
v Solution by Mathematica
Time used: 0.572 (sec). Leaf size: 40

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

1
y(z) = 23 — 2 — 61 + 3e” + (5 + cl) cos(z) + (z + ¢2) sin(z) — 1
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6.28 problem 34

Internal problem ID [4834]

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

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: 0.191 (sec). Leaf size: 26

e N

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

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

Internal problem ID [4835]

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)

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"ca + c1e7 " + +

v/ Solution by Mathematica
Time used: 0.052 (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+ 8cy)
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6.30 problem 36

Internal problem ID [4836]

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) +4cos(z)z

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)

N J

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

v Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 28

LDSolve [y'' [x]+y[x]==2*Sin[x]+4*x*Cos[x] ,y[x],x,IncludeSingularSolutions —-> Trj.\e]

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

Internal problem ID [4837]

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]]

Y'+2) +y=4e"+(1—1) (¥ —1)

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), é}ngsol=all)

(—3z +5) e**

o7 +z+e" -3

Y(z) = coe™ + e 1z +

v/ Solution by Mathematica
Time used: 0.539 (sec). Leaf size: 38

-

LDSolve [y'' [x]+2*y' [x]+y [x]==4*Exp[x]+(1-x)*(Exp[2*x]-1),y[x],x, IncludeSingula‘ Solutions -> T

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

Internal problem ID [4838]

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 =9ze " — 622 +4e*

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), sings#1=a11)

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

y(z) =

v/ Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 49

e

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

1
y(@) = 5 (2(22° +32+3) +e7(6z +8) + " (dx -2+ 1)) +
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7.1 problem 1 (a)

Internal problem ID [4839]

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 equa-
tions. 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], _

y' +yy =0

With initial conditions

[y(0) = 5,%'(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), sings#1=all)

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, IncludeSingularSolutiﬂons -> True]

{3
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7.2 problem 1 (b)

Internal problem ID [4840)]

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 equa-
tions. 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], _

y' +yy =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), sing#ol=a11)

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, IncludeSingularSolutjﬁons -> True]

{}
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7.3 problem 1 (c)

Internal problem ID [4841]

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 equa-
tions. 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], _

y' +yy =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],y(x), sing#ol=a11)

y(x) = cot (g + %)

X Solution by Mathematica

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

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

{
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7.4 problem 1 (d)

Internal problem ID [4842]

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 equa-
tions. 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], _

y' +yy =0

With initial conditions

[y(0) = 0,%'(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), sings#1=all)

y(x) = 2tanh (x)

v/ Solution by Mathematica

Time used: 10.835 (sec). Leaf size: 9

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

y(x) — 2tanh(zx)
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7.5 problem 2

Internal problem ID [4843]

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 equa-
tions. 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\ J

y(z) =c1 +erf (z)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21

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

1
y(z) — iﬁclerf(x) +co
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7.6 problem 3

Internal problem ID [4844]

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 equa-
tions. 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
2yyll _ y/ — 0

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

Ldsolve(2*y(x) *diff (y(x) ,x$2)=(diff (y(x),x))"2,y(x), singsol=all) J
y(z) =0
y(x) = 1021102 + —cicr + lc2
47 Ty

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 29

-

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

-/

(e17 + 2¢5)?
402

y(z) =

y(z) — Indeterminate
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7.7 problem 4

Internal problem ID [4845]

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 equa-
tions. 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 (x*diff (y(x) ,x$2)=diff (y(x),x)+(diff(y(x),x))"3,y(x), singsol=all) J

y(x) = —v/ -2+ + o
y(@) = V-2 + ¢+
v/ Solution by Mathematica
Time used: 1.486 (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 + e21z? 4 ¢,
y(z) = ¢y — iVa?
y(z) > iVz2 + ¢y
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7.8 problem 5

Internal problem ID [4846]

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 equa-

tions. page 435
Problem number: 5.
ODE order: 2.

ODE degree: 2.

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

y"? — k2<y’2 + 1> =0

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

-

N

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

y(z) =iz +
ok
y(z) = c1 + c2e™ + 1,
ok
y(x)=c1 + Ik + coeF®
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v/ Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 71

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

ekm—cl + e—kx—l—cl _ 202k
2k

ekx—i—cl (1 + e—2(kx+c1))
y(z) — % +cy

y(z) > —
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7.9 problem 6

Internal problem ID [4847]

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 equa-
tions. 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]]

(M9

(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

y(@) = —z — m

v/ Solution by Mathematica
Time used: 0.515 (sec). Leaf size: 75

‘ DSolve[k==y'' [x]*(1+ (y'[x])~2)~(-3/2),y[x],x,IncludeSingularSolutions -> Tru#]

ivVk2z? 4+ 2cikx — 1+ ¢;2
k

iVk2x?2 4+ 2cikx — 1 + ¢;2
y(z) — 14 Ilc ! + ¢y

y(z) = c2 —
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7.10 problem 16 (a)

Internal problem ID [4848]

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 equa-
tions. page 435

Problem number: 16 (a).

ODE order: 2.

ODE degree: 1.

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

2y +3yr -3y =0

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) J
C
y(z) =z + x—i

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

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

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

Internal problem ID [4849]

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 equa-
tions. 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_[O,}

zzy// +y'a: _ 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(z) = a:_12 + co7?

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 18

-

N
LDSolve [x~2xy' ' [x]+x*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J
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7.12 problem 16 (c)

Internal problem ID [4850)]

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 equa-
tions. 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 (x"2xdiff (y(x) ,x$2) +7*x*diff (y(x) ,x)+9*y(x)=0,y(x), singsol=all) J

1 cln(x)

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

‘ DSolve [x~2*y'' [x]+7*x*y' [x]+9%y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

R 3colog(z) + ¢
3

y(z)
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7.13 problem 16 (d)

Internal problem ID [4851]

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 equa-
tions. 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) J

y(x) = crzsin <\/5 In (ac)) + cox cos (\/3 In (x))

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 32

e B

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

y(x) > x (02 cos (\/glog(m)) + ¢; sin (ﬁlog(x)))
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7.14 problem 17

Internal problem ID [4852]

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 equa-
tions. page 435

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

2y’ + 'z — 16y = 82*

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 ].
ylz) ==z 02+E+x <—§+ln(x)>

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28

e

kDSolve [x~2xy' ' [x]+x*y' [x]-16*%y[x]==8*x"4,y[x] ,x,IncludeSingularSolutions -> T#ue]

1 c
4 4,0
y(z) — z* log(z) + <—§ + 02) x4+ o
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7.15 problem 18

Internal problem ID [4853]

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 equa-
tions. page 435

Problem number: 18.

ODE order: 2.

ODE degree: 1.

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

1
x2y”+y’x—y=x—5

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%In (z) + 2In (z) + 1
4z

C
y(x) = ;1 + cox +

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 37

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

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 [4854]

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 equa-
tions. page 435

Problem number: 19.

ODE order: 2.

ODE degree: 1.

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

z2y" — 5y'z 4+ 9y = 22°

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) ¢y + In (z)* 2°

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 22

‘ DSolve [x~2*y'' [x]-b*x*y' [x]+9*y[x]==2%x"3,y[x],x,IncludeSingularSolutions -> True]

y(z) — z°(log*(z) + 3¢z log(z) + 1)
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7.17 problem 20

Internal problem ID [4855]

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 equa-
tions. page 435

Problem number: 20.

ODE order: 2.

ODE degree: 1.

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

%y’ — 3y'z + 4y = 61n (z) 2

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

e N
Ldsolve(x‘2*diff(y(x),x$2)-3*x*diff(y(x),x)+4*y(x)=6*x‘2*ln(x),y(x), singsol=all)

y(z) = c2% + 2°In (z) ¢; + In (z)° 22

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 22

LDSOlve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==6%x"2xLog[x],y[x],x, IncludeSingularSolutiﬁms -> True]

y(z) — z°(log®(z) + 2¢; log(z) + c1)
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7.18 problem 21

Internal problem ID [4856]

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 equa-
tions. page 435

Problem number: 21.

ODE order: 2.

ODE degree: 1.

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

w2y" + y = 3:1;2

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

-

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> a + z?

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 47

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

y(z) > Vz (x3/2 + ¢; cos (%\/5 log(x)) + ¢y sin (%\/é log(x))>
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7.19 problem 22

Internal problem ID [4857]

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 equa-
tions. page 435

Problem number: 22.

ODE order: 2.

ODE degree: 1.

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

2y +yr+y=22

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

( hY

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

y(z) =sin(Iln(z)) co + cos(In(z)) 1 + =

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 19

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

y(z) = x + ¢; cos(log(z)) + ¢z sin(log(z))
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7.20 problem 25

Internal problem ID [4858]

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 equa-
tions. page 435

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

*(—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(x) =z + -

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 24

‘ DSolve [x~2*(2-x) *y' ' [x]+2*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

c(z—2)2 + oz — 1)

y(z) —
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7.21 problem 26

Internal problem ID [4859]

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 equa-
tions. 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

Nn=x

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

y(z) = a1z + ¢ (z* — 1)

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 21

-

.
DSolve [(x"2+1)*y'"' [x]-2*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = cor — c1(x — 1)?
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7.22 problem 27

Internal problem ID [4860)]

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 equa-
tions. page 435

Problem number: 27.

ODE order: 2.

ODE degree: 1.

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

zy' —2y(1+z)+(z+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), singlfol=a11)

y(z) = c1e” + cpe”z?
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 23

-

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

y(x) — %ez (c2z® + 3c1)
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7.23 problem 28

Internal problem ID [4861]

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 equa-
tions. 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

[dsolve( [3xx*diff (y(x) ,x$2) -2%(3*x-1) *diff (y(x) ,x)+(3*x-2) *y(x)=0,exp(x)], y(x)\} singsol=all)

y(x) = 1€ + Cam3e”

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 21

e

kDSolve [3kx*xy' ' [x]-2%(3*x-1) *y' [x]+(3*x-2) *y [x]==0,y[x],x, IncludeSingularSolutJions -> True]

y(z) = " (Be2V/T + 1)
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7.24 problem 29

Internal problem ID [4862]

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 equa-
tions. page 435

Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

2y +y(1+2z)—y=0

Given that one solution of the ode is

n=1+x

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

Ldsolve([x“Z*diff(y(x),x$2)+(x+1)*diff(y(x),x)—y(x)=0,x+1],y(x), singsol=a11)J

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 21

r

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

y(x) — cresz + co(z +1)
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7.25 problem 30

Internal problem ID [4863]

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 equa-
tions. page 435

Problem number: 30.

ODE order: 2.

ODE degree: 1.

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

z(l+2)y" —(z— 1)y +y=0

Given that one solution of the ode is

n=cz-—1

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

[dsolve( [x* (x+1) *diff (y(x) ,x$2) - (x-1) *diff (y(x) ,x)+y(x)=0,x-1] ,y(x), singsol=; 1

y(z) =c(x—1)+c(—4+ (z — 1) In(z))
v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 23

( N

LDSOlve [xx (x+1) *y' ' [x]-(x-1) *y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(@) = ez — 1) + e((z — 1) log(z) — 4)
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8.1 problem 1

Internal problem ID [4864]

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]

z2y’—yz= -
xT

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

y(z) = (—% + cl) x

v/ Solution by Mathematica
Time used: 0.03 (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
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8.2 problem 2

Internal problem ID [4865]

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) = eV

y(z) = e Vin@ 2

v/ Solution by Mathematica
Time used: 0.815 (sec). Leaf size: 60

LDSolve [x*Log[y [x]]1*y' [x]-y[x]*Log[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(x) N e—\/log2(x)+2cl
y(x) N e\/log2(x)+201

y(z) =0

y(x) N eQiInterval[{O,‘rr}]



8.3 problem 3

Internal problem ID [4866]

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™ T sin (x) + cze“ cos (z)
v/ Solution by Mathematica
Time used: 0.113 (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 [4867]

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) = c16* + cpe®'t
v/ Solution by Mathematica
Time used: 0.015 (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 [4868]

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, °

—ysin (2z) — (sin (z)* — 2y) ¥ = —22

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 — 2 cos (2z) — 16¢; + 1
y(z) = 171 1

1 cos(2z) \/COS (2z)? — 1622 — 2cos (2z) — 16¢; + 1
y@) =g ———+ y

v Solution by Mathematica
Time used: 0.259 (sec). Leaf size: 89

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

1
y(z) — 1 <—\/—16x2 + cos?(2x) — 2cos(2z) + 1 + 16¢; — cos(2z) + 1)

1
y(z) — 1 <\/—16w2 + cos?(2x) — 2cos(2z) + 1 + 16¢; — cos(2z) + 1)
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8.6 problem 6

Internal problem ID [4869]

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 =10€" + 6e " cos (z)

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), J{singsol=a11)

Y(z) = coe™"sin (z) + e " cos (z) c1 + (3zsin (x) + 3cos (z)) e™ + 2€”
v/ Solution by Mathematica
Time used: 0.212 (sec). Leaf size: 41

LDSolve [y'' [x]+2*y' [x]+2*y[x]==10%Exp [x] +6*Exp [-x]*Cos [x] ,y [x] ,x, IncludeSingul%arSolutions ->

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 [4870)]

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]

3203y — P = 1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 105

( hY

dsolve (3*x~3*y(x) “2*xdiff (y(x),x)-x"2*y(x)~3=1,y(x), singsol=all)

|

_ ((27c12 — 9) )

y(z) 3z

 (2Taz®—9)z) i3 ((27ez® — 9) 1)
y(z) = - 6z B 6x
y(z) = — ((2701332; 9)z)* N V3 ((2702323 —9)x)3
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v/ Solution by Mathematica
Time used: 0.518 (sec). Leaf size: 85

tDSolve [3*x~3%y [x] ~2xy' [x]-x~2xy[x]~3==1,y[x],x,IncludeSingularSolutions -> Tri.\e]

1
2/ —=¢/—1 + 3c,43

y(.’E) - - 72/3
1
‘ —g +ciz3
y(@) = —— 37
(Dmﬂ—%+qﬁ
y(z) = =T

138



8.8 problem 8

Internal problem ID [4871]

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]]

x2y”—y’x+y:x

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)

In (z)° z

y(x) =cx+xln(z)c; + 5

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 25

LDSolve [x~2xy'' [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 [4872]

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: 0.223 (sec). Leaf size: 29

e B
LDSolve [y' [x]-(2*y[x]+y[x] ~2*Exp[3*x])==0,y[x] ,x,IncludeSingularSolutions -> T)fue]

5 2
Y(o) = =
€% — 5¢;

y(z) =0
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8.10 problem 10

Internal problem ID [4873]

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
In(v)v—LambertW (—v 1ty ) v+ecpv+l
u(v) =e v

v/ Solution by Mathematica
Time used: 2.999 (sec). Leaf size: 26

‘ DSolve [ul[v]*(1-v)+v~2*(1-ul[v])*u' [v]==0,ulv],v,IncludeSingularSolutions -> Tr#e]

u(v) > —W <v (—e%_“))

u(v) =0
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8.11 problem 11

Internal problem ID [4874]

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]

—yr+y=—-2x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve((y(x) +2x*x) -x*diff (y(x) ,x)=0,y(x), singsol=all) J

y(r)=2ln(z)+a)x
v Solution by Mathematica
Time used: 0.024 (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 [4875]

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" +vy =4z

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: 0.026 (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 [4876]

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 = 26>

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 **cy + cos (z) e *%¢c; + **
v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 27

LDSolve [y'' [x]+4*y' [x]+5*y [x]==26+Exp [3*x] ,y[x] ,x,IncludeSingularSolutions -> jl‘rue]

y(z) = e (e + 3 cos(z) + ¢; sin(z))
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8.14 problem 14

Internal problem ID [4877]

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)

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

[dsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=2*exp(—2*x)*cos(x),y(x), singsol%%ll)

y(x) = sin (z) e **cy + cos (z) e *c; + e **sin (z) =
v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 26

‘ DSolvel[y'' [x]+4xy' [x]+5*y[x]==2%Exp [-2*x]*Cos [x] ,y[x],x, IncludeSingularSoluti{ons -> True]

y(x) = e 2*((1 + c2) cos(z) + (x + ¢1) sin(z))
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8.15 problem 15

Internal problem ID [4878]

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]]

yll _ 4y/+4y — 662:1:

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: 0.022 (sec). Leaf size: 23

LDSolve [y'' [x]-4*y' [x]+4*y[x]==6*%Exp[2*x],y[x],x,IncludeSingularSolutions -> Tj(:ue]

y(z) = ¥ (32> + ez + 1)
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8.16 problem 16

Internal problem ID [4879]

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 — e2m

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: 0.023 (sec). Leaf size: 24

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

y(z) = ¥ (—x + c2e” — 1+ ¢1)
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8.17 problem 17

Internal problem ID [4880)]

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, ‘2nd tj

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

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 51

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

—2c1x — \/bcx? + 1

y(z) = .

1
_ 2cx+ /5t + 1
= .

y(z)

v/ Solution by Mathematica

Time used: 0.458 (sec). Leaf size: 94

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

y(z) = —2z — V52 + 21
y(z) = —2z + V52 + 21
y(z) = —V5Vz? — 2z
y(z) = V5Vz? — 2
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8.18 problem 18

Internal problem ID [4881]

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

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

'dsolve((xxcos(y(x)) - exp(-sin(y(x))))*diff(y(x),x)+1=0,y(x), singsol=all)

z — (y(z) + ¢;) e @) = ¢

v/ Solution by Mathematica
Time used: 0.734 (sec). Leaf size: 26

‘ DSolve[(x*Cos[y[x]] - Exp[-Sin[y[x]]1]1)*y' [x]1+1==0,y[x],x, IncludeSingularSolut#ons -> True]

Solve[z = y(z)e~ sin@W(®) ¢ sin(v@), y(x)]
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8.19 problem 19

Internal problem ID [4882]

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]

sin (z)*y' + (z 4 y) sin (2z) = —sin (z)?

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

Ldsolve (sin(x) "2+diff (y(x) ,x)+(sin(x) "2+ (x+y(x)) *sin(2*x))=0,y(x), singsol=a11})

201

y(@) = "~ —14cos(2z) v

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 27

-

N

.
DSolve [Sin[x]~2*y' [x]+(Sin[x] "2+ (x+y[x])*Sin[2*x])==0,y[x],x, IncludeSingularS{olutions -> Tru

y(z) — % csc?(z)(—x + x cos(2x) + 2¢1)
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8.20 problem 20

Internal problem ID [4883]

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 = 5z + 4€"(1 + sin (2z))

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)=5*x+4*exp(x)*(1+sin(2*x)),y(x), %}ngsol=all)

e” sin (2x) +:c+e“”+2

y(x) = €”sin (2z) co + €” cos (2z) ¢; — (x — 1) e” cos (2z) + 5 z

v/ Solution by Mathematica
Time used: 1.313 (sec). Leaf size: 45

DSolvely'' [x]-2*y' [x]+5*y[x]==5*x+4*Exp [x]*(1+Sin[2*x]) ,y[x],x, IncludeSingula#Solutions -> T

N\

1 2
y(xz) > z+€® —e®(x — c2) cos(2z) + Z(l + 4c;)e” sin(2z) + R
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8.21 problem 21

Internal problem ID [4884]

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 tyz—> =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(@) = Ve T +1
y(@) = —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(r) = —V1+ e#*+2a
y(z) = V1+ e’ +2a

y(x) = -1
y(xz) =1

152



8.22 problem 22

Internal problem ID [4885]

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 _ 18yl + 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*ykx)=0,y(x), sin

N\ J

y(z) = ¢ sin (3z) + o cos (3x) + c3e” sin <\/§ z) + c4€” cos (\/5 a:>

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

e N
LDSolve [y''' ' [x]-2%y' "' [x]+13*y' ' [x]-18*y' [x]+36%y[x]==0,y[x],x,IncludeSingularSolutions —-> T

y(x) = c3cos(3z) + c2€e” cos (\/ga:) + ¢4 8in(3z) + c1€” sin (\/§x>
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8.23 problem 23

Internal problem ID [4886]

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 () 7' — r cos () = sin (9)?

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 (tfxeta) ~2,r(thets

() = (In (sec (6) + tan (0)) + ¢1) sin (6)
v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 14

‘ DSolve[Sin[\[Theta]]*Cos[\[Thetal]*r' [\ [Thetal]-Sin[\[Theta]] "2==r[\[Thetall *Fos [\ [Thetal] "2

r(0) — sin(6) (coth™'(sin()) + c1)
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8.24 problem 24

Internal problem ID [4887]

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, _w

2
r(yy”+y’ ) —yy' =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),yx), sing¥01=a11)

y() =0
y(2) = Vaz® + 2,
y(z) = —Vere? +2¢
v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 18

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

y(x) = /22 + ¢
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8.25 problem 25

Internal problem ID [4888]

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]

3yz’ +y'z® =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: 0.035 (sec). Leaf size: 10

-

N
LDSolve [{3*x~2*y [x]+x~3*y"' [x]==0,{y[1]==2}},y[x] ,x,IncludeSingularSolutions ->J True]
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8.26 problem 26

Internal problem ID [4889]

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]

yz —y =1

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: 0.026 (sec). Leaf size: 10

e N

LDSolve [{x*y' [x]-y[x]==x"2,{y[2]==6}},y[x],x,IncludeSingularSolutions -> True]J

y(x) = z(z+1)
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8.27 problem 27

Internal problem ID [4890)]

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]]

y'+y —6y=6

With initial conditions
[¥(0) = 1,4/(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), sinksol=a11)

y(z) = —1+2€*

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

LDSolve [{y'' [x]+y' [x]-6*y[x]==6,{y[0]==1,y' [0]==4}},y[x],x, IncludeSingularSoluj;ions -> True]

y(z) = 2e** — 1
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8.28 problem 28

Internal problem ID [4891]

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], |

' +y” = —4

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],yx), sjingsol=all)

y(r) = V412 + 8z +5
v/ Solution by Mathematica
Time used: 31.559 (sec). Leaf size: 19

-

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

y(xr) = vV—422 + 8z +5
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9.1 problem 1, using series method
Internal problem ID [4892]

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—yr—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

‘Order:=6; ‘
| dsolve (x*diff (y(x),x)=xxy (x)+y(x),y(x) ,type='series',x=0); |

1 1 1 1
y(z) = 1z (1 +z+ éxz + gz?’ + ﬁx‘l + anﬁ) + O0(z%)

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
Sep( 4 T T 1
y(z) clx<120+24+6+2+x+ )
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9.2 problem 1, using elementary method

Internal problem ID [4893]

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—yr—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: 0.026 (sec). Leaf size: 17

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

y(x) = e’z

y(z) =0
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9.3 problem 2, using series method
Internal problem ID [4894]

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 —3yz?=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) = (&° +1) y(0) + O(z°)
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}]

N

y(z) = a(2® +1)
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9.4 problem 2, using elementary method

Internal problem ID [4895]

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 —3yz?=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(z) = cre”
v/ Solution by Mathematica
Time used: 0.023 (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 [4896]

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]

yr—y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 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

-

AsymptoticDSolveValue [x*y' [x]==y[x],y[x],{x,0,5}]

N

y(z) = az
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9.6 problem 3, using elementary method

Internal problem ID [4897]

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]

yr—y=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*xy' [x]==y[x],y[x],x,IncludeSingularSolutions -> True] J

y(z) = az

y(z) =0
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9.7 problem 4, using series method

Internal problem ID [4898]

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 — 227 + ;ﬁ) y(0) + (x — §x3 + %xf’) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

-

LAsymptoticDSolveValue [y'' [x]==-4xy[x],y[x],{x,0,5}]

-/

2% 223 2z*
y(l’) _>CQ<E — ?‘1-.%) +C1(T —2$2+1)

167



9.8 problem 4, using elementary method

Internal problem ID [4899]

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

-

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

N\

y(z) = ¢ sin (2z) + o cos (2z)
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 20

LDSolve [y'' [x]==-4xy[x],y[x],x,IncludeSingularSolutions -> Truel J

y(z) — ¢1 cos(2x) + ¢z sin(2x)
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9.9 problem 5, using series method

Internal problem ID [4900]

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+%ﬁ+7if)ymy+(x+1ﬁ4~iﬂﬁ)D@ﬂm+%Kﬁ)

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?
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 [4901]

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

-

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

N\

y(x) = c16” + coe™®

v/ Solution by Mathematica
Time used: 0.012 (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 [4902]

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
+ (x + % + §z3 + 6:04 + ﬂx5) D(y) (0) + O(=?)

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)+Cz(ﬂ+€+§+$2+$)
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9.12 problem 6, using elementary method

Internal problem ID [4903]

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

-

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

N\

y(z) = c1€° + e’z
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

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

y(x) = €*(cox + ¢1)
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9.13 problem 7, using series method

Internal problem ID [4904]

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

‘Order:=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°)) + crz(-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}] J

y(z) = oz + o
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9.14 problem 7, using elementary method

Internal problem ID [4905]

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) J

y(z) = cox® + e
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16

-

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

y(x) — $(02x2 + 1)
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9.15 problem 8, using series method

Internal problem ID [4906]

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'(1+2)+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='seri#s',x=0);

y(z) = (1+0(2°)) az” +c2 (—2 -2z — %xz + 0 (:cﬁ))

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}] J

2
y(z) = 2z’ + ¢ (% +z+ 1)
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9.16 problem 8, using elementary method

Internal problem ID [4907]

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'(1+2)+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=a#1)

y(x) = c12® + oz + 1)
v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 19

e

kDSolve [(x"2+2*x) *y' ' [x]-2*(x+1)*y' [x]+2*y[x]==0,y[x],x, IncludeSingularSolutio%xs -> True]

y(z) = cz® — co(z + 1)
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9.17 problem 9, using series method

Internal problem ID [4908]

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=¢);

y(z) = y(0) + D(y) (0) z — y(0) 2
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 18

s

LAsymptoticDSolveValue[(x‘2+1)*y"[x]—2*x*y'[x]+2*y[x]== ,y[x1,{x,0,5}]

|

y(z) 2 a(l—2°) + ez
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9.18 problem 9, using elementary method

Internal problem ID [4909]

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) = a1z + ca(z® — 1)

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

DSolve [(x~2+1)*y' ' [x] -2*xx*xy' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N

y(z) = cor — c1(x —1)?
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9.19 problem 10, using series method

Internal problem ID [4910)]

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)-4xx*diff (y(x),x)+(4%x"2-2)*y(x)=0,y(x) ,type="'series',x=0);

mw=(1+ﬁ+%ﬁ)mm+(x+ﬁ+%ﬁ)D@ﬂm+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}] J

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 [4911]

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: 0.02 (sec). Leaf size: 18

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

N

y(x) — e (cax + 1)

180



	Chapter 8, Ordinary differential equations. Section 1. Introduction. page 394
	problem 1

	Chapter 8, Ordinary differential equations. Section 2. Separable equations. page 398
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12

	Chapter 8, Ordinary differential equations. Section 3. Linear First-Order Equations. page 403
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12
	problem 13
	problem 14

	Chapter 8, Ordinary differential equations. Section 4. OTHER METHODS FOR FIRST-ORDER EQUATIONS. page 406
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12
	problem 13
	problem 25 part (a)
	problem 25 part (b)
	problem 25 part (c)

	Chapter 8, Ordinary differential equations. Section 5. SECOND-ORDER LINEAR EQUATIONSWITH CONSTANT COEFFICIENTS AND ZERO RIGHT-HAND SIDE. page 414
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 12
	problem 19
	problem 20
	problem 24
	problem 25
	problem 26
	problem 28

	Chapter 8, Ordinary differential equations. Section 6. SECOND-ORDER LINEAR EQUATIONSWITH CONSTANT COEFFICIENTS AND RIGHT-HAND SIDE NOT ZERO. page 422
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12
	problem 13
	problem 14
	problem 15
	problem 16
	problem 17
	problem 18
	problem 19
	problem 20
	problem 21
	problem 22
	problem 23
	problem 24
	problem 25
	problem 26
	problem 33
	problem 34
	problem 35
	problem 36
	problem 37
	problem 38

	Chapter 8, Ordinary differential equations. Section 7. Other second-Order equations. page 435
	problem 1 (a)
	problem 1 (b)
	problem 1 (c)
	problem 1 (d)
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 16 (a)
	problem 16 (b)
	problem 16 (c)
	problem 16 (d)
	problem 17
	problem 18
	problem 19
	problem 20
	problem 21
	problem 22
	problem 25
	problem 26
	problem 27
	problem 28
	problem 29
	problem 30

	Chapter 8, Ordinary differential equations. Section 13. Miscellaneous problems. page 466
	problem 1
	problem 2
	problem 3
	problem 4
	problem 5
	problem 6
	problem 7
	problem 8
	problem 9
	problem 10
	problem 11
	problem 12
	problem 13
	problem 14
	problem 15
	problem 16
	problem 17
	problem 18
	problem 19
	problem 20
	problem 21
	problem 22
	problem 23
	problem 24
	problem 25
	problem 26
	problem 27
	problem 28

	Chapter 12, Series Solutions of Differential Equations. Section 1. Miscellaneous problems. page 564
	problem 1, using series method
	problem 1, using elementary method
	problem 2, using series method
	problem 2, using elementary method
	problem 3, using series method
	problem 3, using elementary method
	problem 4, using series method
	problem 4, using elementary method
	problem 5, using series method
	problem 5, using elementary method
	problem 6, using series method
	problem 6, using elementary method
	problem 7, using series method
	problem 7, using elementary method
	problem 8, using series method
	problem 8, using elementary method
	problem 9, using series method
	problem 9, using elementary method
	problem 10, using series method
	problem 10, using elementary method


