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1.1 problem 1 (a)
Internal problem ID [5912]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 1 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y = e +sin (z)

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

e

tdsolve(diff(y(x),x)=exp(3*x)+sin(x),y(x), singsol=all)

~—

e3m
y(z) = — —cos () + 1
v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 21

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

3z
y(z) — % —cos(z) + ¢



1.2 problem 1 (b)
Internal problem ID [5913]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 1 (b).

ODE order: 2.

ODE degree: 1.

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

' =z+2

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

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

1
y(z) = gx?’ + 2% + ez + ¢

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 22

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

3

z 2
y(x)—)E—l—x + cr + ¢



1.3 problem 1 (d)
Internal problem ID [5914]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 1 (d).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _quadrature]]

" 2

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

Ldsolve(diff(y(x),x$3)=x‘2,y(x), singsol=all)

1 1
y(z) = @x‘:’ + §clx2 + oz + 3
v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 25

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

5

x
y(x) — 60 + 32’ + ez + ¢



1.4 problem 2 (a)
Internal problem ID [5915]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 2 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y +ycos(z) =0

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

s

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

~—

—sin(z)

y(z) = cie

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

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

—sin(z)

y(z) = ce
y(x) =0



1.5 problem 2 (b)
Internal problem ID [5916]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 2 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' + ycos (z) = cos (z) sin (z)

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

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

y(z) = sin (z) — 1 + ¢ e~ *2@

v Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 18

-

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

y(z) — sin(z) + cie” 5@ —1



1.6 problem 2 (c)
Internal problem ID [5917]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 2 (c).

ODE order: 2.

ODE degree: 1.

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

y —y=0

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

Ldsolve (diff (y(x),x$2)-y(x)=0,y(x), singsol=all)

y(x) = c1e™ + €e%cy

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20

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

x

y(x) = c1e” + coe”



1.7 problem 2 (f)
Internal problem ID [5918]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 2 (f).

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

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

y(z) = ¢ sin (2z) + o cos (2z)

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

‘ DSolvely'' [x]+4*y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — c1 cos(2x) + ¢ sin(2x)

10



1.8 problem 2 (h)
Internal problem ID [5919]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 2 (h).

ODE order: 2.

ODE degree: 1.

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

y//+k2y:0

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

Ldsolve(diff (y(x),x$2)+k~2%y (x)=0,y(x), singsol=all)

y(z) = ¢y sin (kx) + ¢z cos (kz)

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

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

y(x) = c1 cos(kzx) + cosin(kx)

11



1.9 problem 3(a)
Internal problem ID [5920)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y +5y=2

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

Ldsolve (diff (y(x),x)+6xy(x)=2,y(x), singsol=all)

2
y(x) = R +e ¢

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 24

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

12



1.10 problem 4(a)
Internal problem ID [5921]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

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

y' =3z +1

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

Ldsolve (diff (y(x),x$2)=3*x+1,y(x), singsol=all)

1 1
y(z) = §x3 + §x2 + a1z + ¢

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 25

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

1
y(z) = 5 (z° + 2% + 2c0z + 2¢1)

13



1.11 problem 5(a)
Internal problem ID [5922]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.3 Introduction— Linear equations of First Order. Page 38

Problem number: 5(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —yk=0

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

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

y(x) = c1e™®

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18

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

y(x) = eke

y(z) =0

14
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2.1 problem 1(a)
Internal problem ID [5923]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y-2y=1

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

Ldsolve (diff (y(x),x)-2xy(x)=1,y(x), singsol=all)

1
y(z) = -5t e*c,

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 24

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

1
y(z) — —3 + 1
1

y(z) — 3

16



2.2 problem 1(b)

Internal problem ID [5924]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41
Problem number: 1(b).

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)

-/

T

y(z) = 5} +cie”

T

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 21

r

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

| —

T

y(z) — 5 + ce”

T

17



2.3 problem 1(c)
Internal problem ID [5925]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

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

v —2y=2’+2

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

-

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

v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 23

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

1
y(x) — —E(z +1)% + ce™

18



2.4 problem 1(d)
Internal problem ID [5926]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

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

y+3y =2e7°

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

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

y(z) = —e+e 3¢

v Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 23

-

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

N

y(z) — e_z(—l + 01€2$/3)

19



2.5 problem 1(e)
Internal problem ID [5927]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

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

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

‘dsolve(diff(y(x),x)+3*y(x)=exp(I*x),y(x), singsol=all)

e (=3 +14) e®T)7 — 10¢;)
10

y(z) = —

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 29

e

kDSolve [y' [x]+3*y[x]==Exp[I*x],y[x],x,IncludeSingularSolutions -> True]

~—

20



2.6 problem 2

Internal problem ID [5928]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

Y +iy==x

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

-

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

-/

y(z) = —iz + 1 + e “¢;

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

DSolvel[y' [x]+I*y[x]==x,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) = —iz +ce™@ +1

21



2.7 problem 3

Internal problem ID [5929]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover.

1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Ly +Ry=F

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

NY

Ldsolve (L*diff (y(x) ,x)+R*y(x)=E,y(x), singsol=all)

(z) = e_%clR-l—E
= R

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 23

-

DSolve [L*y' [x]+R*y[x]==E0,y[x],x,IncludeSingularSolutions -> True]

N\

(&) = E0 — EQe~ T
y R

22



2.8 problem 4
Internal problem ID [5930]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

Ly + Ry = Esin (wz)

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

-

Ldsolve( [Lxdiff (y(x),x)+R*y(x)=E*sin(omega*x),y(0) = 0],y(x), singsol=all)

-/

E(e_%Lw — Lcos (wz) w + sin (wz) R)

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 47

‘ DSolve [{L*y' [x]+R*y [x]==E0*Sin[\ [Omega] *x] ,{y [0]==0}},y[x],x, IncludeSingularS{olutions -> Tru

EO0 <Lwe‘% — Lw cos(zw) + Rsin(zw))
120% + R2

y(z) —

23



2.9 problem 5
Internal problem ID [5931]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

Ly + Ry = Ee“*

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 38

Ldsolve([L*diff(y(x),x)+R*y(x)=E*exp(I*omega*x),y(O) = 0],y(x), singsol=all) J

B(e™ 5™ —1)e ¥
ilw+ R

y(z) =

v Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 43

LDSolve [{L*y' [x]+R*y [x]==EO*Exp [I*\ [Omega] *x] ,{y [0]==0}},y[x],x,IncludeSingularSolutions -> T

EOe_% (—1 + ez(RTLw)>
R+ iLw

y(z) —

24



2.10 problem 7
Internal problem ID [5932]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1.6 Introduction— Linear equations of First Order. Page 41

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

Y +ya = b(x)

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

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

y(z) = (/ b(z) e dx + c1) o= 0T

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 32

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

y(z) > e </1m efUp(K[1])dK[1] + cl>

25



3 Chapter 1. Introduction— Linear equations of

First Order. Page 45

3.1 problem 1(a)
3.2 problem 1(b)
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3.5 problem 1(e)
3.6 problem 2 . .
3.7 problem 3 . .
3.8 problem 8 . .
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3.10 problem 14(b)
3.11 problem 14(b)

26



3.1 problem 1(a)
Internal problem ID [5933]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2ry+vy ==z

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

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

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 26

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

27



3.2 problem 1(b)

Internal problem ID [5934]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45
Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

oy +y=3z>-1

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

-

Ldsolve (xxdiff (y(x) ,x)+y(x)=3%x"3-1,y(x), singsol=all)

-/

%x4—m+61

y(z) = .

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20

-

LDSolve [x*y' [x]+y[x]==3*x"3-1,y[x],x,IncludeSingularSolutions -> True]

~—

28



3.3 problem 1(c)
Internal problem ID [5935]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y/ + exy — 3ex
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve (diff (y(x) ,x)+exp(x) *y (x)=3*exp(x),y(x), singsol=all) J

y(@) =3+e o

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 22

e

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

y(z) = 3+ cre™®
y(@) =3

29



3.4 problem 1(d)
Internal problem ID [5936]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin(x)

Yy —ytan(z) =€

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

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

y(x) = sec () (eSin(“’) +c1)

v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 15

‘ DSolve[y' [x]-Tan[x]*y[x]==Exp[Sin[x]],y[x],x,IncludeSingularSolutions -> Truej]

y(x) — sec(zx) (esm(”) +c1)

30



3.5 problem 1(e)
Internal problem ID [5937]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2

2ry+y =xze”

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

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

N

12 +2¢;) e
y(z) = ¢ 21)

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 24

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

y(z) — %e“’”z (z° +2c1)

31



3.6 problem 2
Internal problem ID [5938]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

— sin(z)

Y +ycos(z) =e

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

‘ dsolve([diff (y(x),x)+cos(x)*y(x)=exp(-sin(x)),y(Pi) = Pi],y(x), singsol=all) ‘

y(x) —e sin(x)x

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 13

LDSolve [{y' [x]+Cos[x]*y[x]==Exp[-Sin[x]],{y[Pi]l==Pi}},y[x],x, IncludeSingularSoJLutions -> True

y(x) — ze~ sin(z)
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3.7 problem 3

Internal problem ID [5939]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover.

1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y +2zy =1

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

NY

-

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

-/

T —+c
y(z) = .

xr2

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 13

e

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

~—

T+
y(z) = — 3
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3.8 problem 8
Internal problem ID [5940)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

Y + 2y = b(z)

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

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

@) = ( [ o) e¥ae 40, ) e

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 31

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

y(z) = e </1m XMUp(K1))dK[1] + cl)
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3.9 problem 14(a)
Internal problem ID [5941]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 14(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=1

With initial conditions

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

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

y(z) = —-1+¢

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 10

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

ylz) > e® -1
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3.10 problem 14(b)
Internal problem ID [5942]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 14(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y/_y2:1

With initial conditions

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 6

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

N J

y(x) = tan (z)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 7

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

y(z) — tan(z)
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3.11 problem 14(b)
Internal problem ID [5943]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 1. Introduction— Linear equations of First Order. Page 45

Problem number: 14(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y/_y2:1

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 6

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

N J

y(x) = tan (z)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 7

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

y(z) — tan(z)
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4.1 problem 1(a)

Internal problem ID [5944]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(a).

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: 0.016 (sec). Leaf size: 17

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

y(z) = €*"c; + coe™ "

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

e

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

~—

y(z) = e **(c1e™ + o)
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4.2 problem 1(b)

Internal problem ID [5945]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52
Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

3" +2y=0

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

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

y(x) = ¢1 sin (@) + ¢y cos (@)

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 32

e

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

~—

y(z) = ¢; cos (@x) + ¢y sin <\/ga:>
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4.3 problem 1(c)
Internal problem ID [5946]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 1(c).

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
Ldsolve (diff (y(x),x$2)+16*xy(x)=0,y(x), singsol=all) J

y(z) = ¢y sin (4z) + co cos (4z)

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

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

y(z) — c1 cos(4x) + co sin(4x)
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4.4 problem 1(d)
Internal problem ID [5947]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

yll — 0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
Ldsolve (diff (y(x),x$2)=0,y(x), singsol=all) J

y(x) =cx+co

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

‘DSolve [y''[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = o+
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4.5 problem 1(e)
Internal problem ID [5948]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y'+2iy' +y=0

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

Ldsolve (diff (y(x) ,x$2)+2*I*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J

y(z) = e (cl sin <\/§ x) + ¢o cos (\/5 x>)

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 38

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

y(z) = mi(1+v2)e <C2€2i\/§x + cl>
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4.6 problem 1(f)
Internal problem ID [5949]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y' —4y' +5y =0

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

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

y(x) = e**(c; sin (x) + cos (z) c3)

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

e

kDSolve [y'' [x]-4*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = €**(cy cos(x) + ¢y sin(z))
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4.7 problem 1(g)
Internal problem ID [5950]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

Y+ (=1+3i)y —3iy=0

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

s

Ldsolve(diff(y(x),x$2)+(3*I-1)*diff(y(x),x)—3*I*y(x)=O,y(x), singsol=all)

~—

3ix

y(z) = €®c1 + cae”

v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 22

LDSolve [y'' [x]+(3*I-1)*y' [x]-3*%I*y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

T

y(z) = c1e73 + cye
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4.8 problem 2(a)
Internal problem ID [5951]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

y'+y —6y=0

With initial conditions

[¥(0) = 1,4/(0) = 0]

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

‘ dsolve([diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x), sinésol=a11)

(3 eS:z: + 2) e—3:c
)

y(z) =

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 23

-

LDSolve [{y'' [x]+y' [x]-6*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSolu}_ions -> True]

y(z) — %e“% (3¢ +2)
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4.9 problem 2(b)
Internal problem ID [5952]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

y'+y —6y=0

With initial conditions

[y(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

‘dsolve([diff(y(x),x$2)+diff(y(x),x)—6*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x), sinésol=a11)

(65m _ 1) e—3:c

y(z) = z

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

-

LDSolve [{y'' [x]+y' [x]-6*y[x]==0,{y[0]==0,y"' [0]==1}},y[x],x, IncludeSingularSolu}ions -> True]
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4.10 problem 3(a)
Internal problem ID [5953]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With initial conditions

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

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

y(z) = 2sin (z) + cos (z)

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 12

kDSolve [{y'' [x]+y[x]==0,{y[0]==1,y[Pi/2]==2}},y[x],x,IncludeSingularSolutions J—> True]

y(z) — 2sin(x) + cos(z)
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4.11 problem 3(b)
Internal problem ID [5954]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

‘dsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, y(Pi) = 0],y(x), singsol=all)

y(x) = ¢y sin ()

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 10

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

y(x) — ¢ sin(z)
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4.12 problem 3(c)
Internal problem ID [5955]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With initial conditions

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

Ldsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y) (1/2*Pi) = 01,y(x), singsol=a11)J

y(x) = ¢y sin (z)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10

LDSolve [{y'' [x]+y[x]==0,{y[0]==0,y' [P1/2]==0}},y[x],x, IncludeSingularSolutionsJ -> True]

y(x) — ¢ sin(z)
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4.13 problem 3(d)
Internal problem ID [5956]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 52

Problem number: 3(d).

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

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

y(z) =0

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 6

kDSolve [{y'' [x]+y[x]==0,{y[0]==0,y[Pi/2]==0}},y[x],x,IncludeSingularSolutions J—> True]

y(z) =0
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5.1 problem 1(a)
Internal problem ID [5957]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 59

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y' —2y —3y=0

With initial conditions

[y(0) = 0,4'(0) = 1]

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

‘ dsolve([diff (y(x),x$2)-2xdiff (y(x),x)-3*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x), s#ngsol=a11)

eS:c e *

v = -

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

-

N
LDSolve [{y'' [x]-2*y' [x]-3*y[x]==0,{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularSojLutions -> True

(@) = 4o (e - 1)
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5.2 problem 1(b)
Internal problem ID [5958]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 59

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

v+ (1+4i)y +y=0

With initial conditions

[¥(0) = 0,4/(0) = 0]

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 5

Ldsolve([diff(y(x),x$2)+(4*I+1)*diff(y(x),x)+y(x)=0,y(0) = 0, D(y)(0) = 0],y(x}), singsol=all)

y(z) =0

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 6

-

.
DSolve [{y'' [x]+(4*I+1)*y' [x]+y[x]==0,{y[0]==0,y' [0]==0}},y[x],x, IncludeSingul#rSolutions ->

N

y(z) =0
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5.3 problem 1(c)
Internal problem ID [5959]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 59

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

Y+ (=1+3i)y —3iy=0

With initial conditions

[¥(0) = 2,4/(0) = 0]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 20

Ldsolve([diff(y(x),x$2)+(3*I—1)*diff(y(x),x)—3*I*y(x)=O,y(0) = 2, D(y)(0) = O]J,y(x), singsol=

(z) = ?+§ e + 130 oo
WE=\5"7% 5 5

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 31

e B
LDSolve [{y'' [x]+(3*I-1)*y' [x]-3*I*y[x]==0,{y[0]==2,y' [0]==0}},y[x],x,IncludeSingularSolutions

1 . )
y(z) — 56_3””((9 + 30)e 37 4 (1 — 34))
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5.4 problem 1(d)
Internal problem ID [5960)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 59

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y' 4+ 10y =0

With initial conditions

[y(0) = m,4/(0) = 7]

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 27

'dsolve([diff(y(x),x$2)+10*y(x)=0,y(0) = Pi, D(y)(0) = Pi~2],y(x), singsol=all)

77(7r 10 sin (\/Ex) + 10 cos (\/Ex))
y(z) = 10

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 33

-

N
LDSolve [{y'' [x]+10*y[x]==0,{y[0]==Pi,y' [0]==Pi~2}},y[x],x, IncludeSingularSolutjlons -> True]

y(x) — %\/;—(/)1—0@ + 7 cos (@x)
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6.1 problem 1(a)
Internal problem ID [5961]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y" + 4y = cos (z)

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

s

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

~—

cos ()
3

y(x) = sin (2z) c2 + cos (2x) ¢; +

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

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

cos(z)

y(z) = —3

+ ¢ cos(2z) + ¢, sin(2z)
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6.2 problem 1(b)
Internal problem ID [5962]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y" + 9y = sin (3x)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

s

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

~—

(—z + 6¢1) cos (3z)
6

y(x) = + sin (3z) ¢z

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 33

‘ DSolvel[y'' [x]+9*y[x]==Sin[3#*x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — <—% + cl> cos(3z) + 3—16(1 + 36¢3) sin(3z)
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6.3 problem 1(c)

Internal problem ID [5963]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y" +y = tan (z)

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

s

Ldsolve (diff (y(x),x$2)+y(x)=tan(x),y(x), singsol=all)

~—

y(z) = sin (z) ¢z + cos (z) ¢; — cos (z) In (sec (z) + tan (z))

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 23

-

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

-/

y(x) — cos(z)(—arctanh(sin(z))) + ¢; cos(z) + co sin(z)
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6.4 problem 1(d)
Internal problem ID [5964]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y'+2iy +y=2z

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

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

y(z) = e “sin <\/§ x) ¢ + e cos (\/5 x) c1+x—2i

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 44

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

y(z) = 7+ cre V27 4 0, (V21)r g
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6.5 problem 1(e)
Internal problem ID [5965]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y" — 4y + 5y =3e %+ 222

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

Ldsolve (diff (y(x),x$2)-4*diff (y(x),x)+b*y(x)=3*exp(-x)+2*x~2,y(x), singsol=a11})

3e® 222 16z 44

0 "5 T25 T12s

y(x) = e* sin () ¢y + €* cos () ¢; +

v/ Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 47

LDSolve [y'' [x]-4*y' [x]+5*y[x]==3*Exp [-x]+2*x~2,y[x],x, IncludeSingularSolutionsJ -> Truel

1
y(z) — 250 (100352 + 160z + 75e™" + 88) + c2€*® cos(z) + c1€*" sin(z)
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6.6 problem 1(f)
Internal problem ID [5966]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y" — Ty’ + 6y = sin (x)

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

s

Ldsolve(diff(y(x),x$2)—7*diff(y(x),x)+6*y(x)=sin(x),y(x), singsol=all)

~—

7 cos (z) 4 5sin (x)

_ bz T
y(x) = ecy + €%c1 + 7 7

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 32

‘ DSolvel[y'' [x]-7*y' [x]+6*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True] ‘

5sin(z) n 7 cos(z)

T 6x
74 74 + c1e” + ce

y(z) —
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6.7 problem 1(g)
Internal problem ID [5967]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

y" 4+ y = 2sin (z) sin (2z)

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

s

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

~—

_ cos (z) sin (z)*>  (2¢; + z)sin (z)
2 2

y(z) = + cos () ¢

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 33

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

y(z) — %(003(331:) + (=1 + 8c1) cos(z) + 4(z + 2¢z) sin(z))
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6.8 problem 1(h)

Internal problem ID [5968]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69
Problem number: 1(h).

ODE order: 2.

ODE degree: 1.

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

y" +y = sec (z)

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

s

Ldsolve(diff(y(x),x$2)+y(x)=sec(x),y(x), singsol=all)

~—

y(z) = —In (sec (x)) cos (z) + cos (z) c1 + sin (z) (z + ¢2)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 22

-

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

-/

y(z) = (z + ¢2) sin(z) + cos(z)(log(cos(z)) + ¢1)
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6.9 problem 1(i)
Internal problem ID [5969]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(i).

ODE order: 2.

ODE degree: 1.

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

4yll _ y — e:l?
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
Ldsolve (4xdiff (y(x),x$2)-y(x)=exp(x),y(x), singsol=all) J

o s €7
y(z) =e2co+cre”2 + 3
v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 33

LDSolve [4xy'' [x]-y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]

y(x) — % + c1%/? 4 cye/?

66



6.10 problem 1(j)
Internal problem ID [5970)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 1(j).

ODE order: 2.

ODE degree: 1.

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

6y" +5y —6y ==

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

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

3z

((w+ 2) e% —6eccy— 601> e 2
6

y(z) =~

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 34

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

z 2x/3 —3z/2 5
_> —_—— —_
y(x) 5 + 16”77 + cpe 36
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6.11 problem 4(c)
Internal problem ID [5971]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 69

Problem number: 4(c).

ODE order: 2.

ODE degree: 1.

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

Y + w?y = Acos (wz)

With initial conditions

[y(0) = 0,4'(0) = 1]

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

Ldsolve([diff(y(x),x$2)+omega‘2*y(x)=A*cos(omega*x),y(O) = 0, D(y)(0) = 1],y(x}), singsol=all)

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 21

LDSolve [{y'' [x]+\ [Omega] ~2*y [x]==A*Cos [\ [Omega] *x] ,{y[0]==0,y"' [0]==1}},y[x], x,}[ncludeSingular

R (Az + 2) sin(aw)
2w

y(z)
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7.1 problem 4(a)
Internal problem ID [5972]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(a).

ODE order: 3.

ODE degree: 1.

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

ylll_syzo

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

Ldsolve(diff(y(x),x$3)—8*y(x)=0,y(x), singsol=all)

y(z) = e**c; + cye ¥ sin (\/§ x) + c3e 7 cos (\/5 a:>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

LDSolve [y''' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(xz) —> e” (cle?’”” + ¢y Ccos (\/§x> + cgsin (\/535))
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7.2 problem 4(b)
Internal problem ID [5973]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(b).

ODE order: 4.

ODE degree: 1.

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

y/I/I + 16y — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

Ldsolve(diff(y(x),x$4)+16*y(x)=0,y(x), singsol=all)

y(z) = —cre”V?* sin (\/5:0) — V%% sin <\/§ x)
+ c3e_‘/§w cos (\/5:0) + c4eﬁz cos (\/5 x)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 67

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

y(z) — e‘ﬁ”<<cle2*/§”” + C2> CcOoS (\/§x> + <c4€2‘/§gc + 03> sin <\/§x>>
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7.3 problem 4(c)
Internal problem ID [5974]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(c).

ODE order: 3.

ODE degree: 1.

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

y/II _ 5yll + 6y/ — O

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

Ldsolve (diff (y(x),x$3)-5+diff (y(x),x$2)+6*diff (y(x),x)=0,y(x), singsol=all) J

y(x) = ¢ + 6™ + cze*

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 30

e

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

1 1
y(x) — 50162“" + 50263”” +c3
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7.4 problem 4(d)
Internal problem ID [5975]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(d).

ODE order: 3.

ODE degree: 1.

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

ylll _ iy” + 4y/ _ 47;y — 0

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

Ldsolve(diff(y(x),x$3)—I*diff(y(x),x$2)+4*diff(y(x),x)—4*I*y(x)=O,y(x), singsg}=a11)

y(w) — Clem + CQesz + c3e—2m:

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

‘DSolve [y''' [x]-I*y''[x]+4xy"' [x]-4*I*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

y(x) — e—2ix (0264iz + 63631':1: + 01)
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7.5 problem 4(f)
Internal problem ID [5976]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(f).

ODE order: 4.

ODE degree: 1.

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

yllll + 5y// + 4y — 0

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

Ldsolve (diff (y(x) ,x$4)+5+diff (y(x) ,x$2)+4*y(x)=0,y(x), singsol=all) J

y(z) = 2¢ycos ()% + (2¢1 sin () + ¢4) cos () + ¢ sin (z) — ¢

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

‘DSolve [y'''' [x]+6*y' ' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(x) = ¢1 cos(2z) + ¢y sin(x) + cos(x)(2¢2 sin(x) + ¢3)
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7.6 problem 4(g)
Internal problem ID [5977]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(g).

ODE order: 4.

ODE degree: 1.

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

yllll _ 16y — 0

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

Ldsolve(diff(y(x),x$4)—16*y(x)=0,y(x), singsol=all)

y(x) = €*“c; + cze™** + c3sin (2x) + ¢4 cos (2)

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

e

kDSolve [y''''[x]-16%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = c1€®® + c3e™ > + ¢y cos(2z) + ¢4 5in(22)
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7.7 problem 4(h)
Internal problem ID [5978]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(h).

ODE order: 3.

ODE degree: 1.

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

y///_3y/_2y:0

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

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

y(z) = (c3z + ) e + e*¢y

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

e

kDSolve [y''' [x]-3*y' [x]-2%y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

~—

y(z) = e *(cozx + 3™ + 1)
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7.8 problem 4(i)
Internal problem ID [5979]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 74

Problem number: 4(i).

ODE order: 3.

ODE degree: 1.

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

ylll _ 3iy// _ 3yl + Zy — 0

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

Ldsolve(diff(y(x),x$3)—3*I*diff(y(x),x$2)—3*diff(y(x),x)+I*y(x)=O,y(x), singsg}=a11)

y(z) = € (c32” + oz + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

‘DSolve [y''' [x]-3*Ixy'"'[x]-3*y'[x]+I*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

y(z) = e”(z(c3x + ¢2) + ¢1)
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8.1 problem 1(c)
Internal problem ID [5980)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 79

Problem number: 1(c).

ODE order: 3.

ODE degree: 1.

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

ylll _ 4y/ — 0

With initial conditions

[y(0) = 0,5'(0) = 1,4"(0) = 0]

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

Ldsolve([diff(y(x),x$3)—4*diff(y(x),x)=0,y(0) = 0, D(y)(0) = 1, (Dee2)(y)(0) =J 01,y(x), sings

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 69

-

N
LDSolve [{y''' [x]-4*y[x]==0,{y[0]==0,y' [0]==1,y''[0]==0}},y[x],x,IncludeSingularSolutions -> T

x 3z

e V2 (e% + +/3sin (‘/g’”> —cos( 3’”))

V2 V2
3 2273

y(z) =
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8.2 problem 2(c)
Internal problem ID [5981]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 79

Problem number: 2(c).

ODE order: 5.

ODE degree: 1.

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

y(5) _ y//// _ y/+y =0

With initial conditions

[y(0) =1,4'(0) = 0,4"(0) = 0,5 (0) = 0,5"(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 28

e

tdsolve( [diff (y(x),x$5)-diff (y(x),x$4)-diff (y(x),x)+y(x)=0,y(0) = 1, D(y)(0) =\J 0, (Dee2) (y) (C

e® (—2zx+5)e® cos(z) sin(z)

v =gt st T g

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 34

LDSolve[{y' o x]-ytt [x] -y [x)+y [x]==0,{y [0]==1,y' [0]==0,y"' ' [0]==0,y"'"" [O]=f0,y' ' ' [0]==0}

1
y(@) = 5(~2e" + ¢ + 5e* — 2sin(z) +2cos(z))
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9.1 problem 1(a)
Internal problem ID [5982]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y' +y=0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve (diff (y(x),x$2)+y(x)=0,y(x), singsol=all) J

y(z) = ¢y sin (z) + cos () ¢z

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16

‘ DSolvely'' [x]+y[x]1==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = ¢1 cos(z) + cosin(z)
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9.2 problem 1(b)
Internal problem ID [5983]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

yl/ _ y — 0
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve (diff (y(x),x$2)-y(x)=0,y(x), singsol=all) J

y(x) = c1e™ + €e%cy

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

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

x

y(x) = c1e” + coe”

83



9.3 problem 1(c)
Internal problem ID [5984]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 1(c).

ODE order: 4.

ODE degree: 1.

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

mn y — O
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve (diff (y(x),x$4)-y(x)=0,y(x), singsol=all) J

Y(x) = cre”" + €"cy + c3sin (z) + ¢4 cos ()

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

‘DSolve [y''''[x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(r) = c1€” 4 c3e™ " + cp cos(x) + c4 sin(x)
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9.4 problem 1(d)
Internal problem ID [5985]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 1(d).

ODE order: 5.

ODE degree: 1.

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

y® +2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 140

-

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

| —

<7i21% \/5—\/5+2%\/5+2%>z z i(\/5+1>2120\/57\/5+22% (\/571)>
y(z) = cre 1 + coe” §
L <i(\/5+1)2%\/5—\/5—22% (ﬁ-l))m L
+ c3e—25x + cue s + 05825 (cos(%)—i—isin(%))x

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 180

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

y(x) > e 2275 | cze 2245

N — N — \
+C36245/5 CcOS (M) +c4 COS (5+—\/51;) +CQ€245/5 Sin (5—\/3:1;> +Cl Sin <5+—\/g'x>

(V5-1)z ( (V5-5)z

2 93/10 2 923/10 2 923/10 92 93/10
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9.5 problem 1(e)
Internal problem ID [5986]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 1(e).

ODE order: 4.

ODE degree: 1.

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

y/I// _ 5y// + 4y — O

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

Ldsolve (diff (y(x) ,x$4)-5+diff (y(x),x$2)+4*y(x)=0,y(x), singsol=all) J

y(z) = (e%c1 + ca€®™ + eco + c3) e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 35

DSolvely''''[x]-5*y'' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

& J

y(z) = €2 (coe” + €¥(cae” + ¢c3) + 1)
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9.6 problem 2
Internal problem ID [5987]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 2.

ODE order: 3.

ODE degree: 1.

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

ylll+y:O

With initial conditions

[y(0) = 0,5'(0) = 1,4"(0) = 0]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 39

‘dsolve([diff(y(x),x$3)+y(x)=0,y(0) = 0, D(y)(0) = 1, (DEE2)(y)(0) = 0],y(x), singsol=all)

(e%z sin (@) V3 + e cos (@) — 1) e ”*
3

y(z) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 59

-

LDSolve [{y''' [x]+y[x]==0,{y[0]==0,y' [0]==1,y''[0]==0}},y[x],x, IncludeSingularS}lutions -> Tru

y(z) — %e‘”” (\/3639”/2 sin (@) + €3%/2 cos <@> - 1)
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9.7 problem 3(a)
Internal problem ID [5988]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 3(a).

ODE order: 3.

ODE degree: 1.

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

ylll_iy//+y/_7:y:0

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

Ldsolve(diff(y(x),x$3)—I*diff(y(x),x$2)+diff(y(x),x)—I*y(x)=O,y(x), singsol=a¥})

y(x) = (3 + ¢2) e 4 e e,

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

‘DSolve [y'''[x]-Ixy''[x]+y' [x]-I*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

y(z) = e (e (csz + ¢2) + 1)
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9.8 problem 3(b)
Internal problem ID [5989]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

y' — 2y —y=0

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

Ldsolve (diff (y(x) ,x$2)-2*I*diff (y(x),x)-y(x)=0,y(x), singsol=all) J

y(z) = ™ (cox + 1)

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

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

y(x) — ei“"(CQ:L' +¢)

89



9.9 problem 5(b)
Internal problem ID [5990)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 83

Problem number: 5(b).

ODE order: 4.

ODE degree: 1.

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

y//// _ k4y =0

With initial conditions

[y(0) = 0,%'(0) = 0,y(1) = 0,4'(1) = 0]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 5

dsolve([diff (y(x),x$4)-k™4*xy(x)=0,y(0) = 0, D(y)(0) = 0, y(1) = 0, D(y) (1) = @],y(x), singsc

N

y(z) =0

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 6

‘ DSolve[{y''"'' [x]-k~4*y[x]==0,{y[0]==0,y[1]==0,y"' [0]==0,y' [1]1==0}},y[x],x, Incl#.ldeSingularSolu

y(z) =0
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10.1 problem 1(a)
Internal problem ID [5991]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 89

Problem number: 1(a).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

/.

y'—y=z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

Ldsolve (diff (y(x),x$3)-y(x)=x,y(x), singsol=all)

y(z) = —z+e"c; + 026_% cos (@) + cge—% sin (@)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 57

e

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

~—

3 3
y(z) = —x + 1€ + ce™/? cos (9) + c3e~%/?sin (%)
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10.2 problem 1(b)
Internal problem ID [5992]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 89

Problem number: 1(b).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

y/// _ 8y — eia:
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44
Ldsolve (diff (y(x),x$3)-8*y(x)=exp(I*x),y(x), singsol=all) J

8 i LT 2x —z —x .
y(z) = (—@ + &) e +e*c; + coe ™ cos <\/§x> + c3e % sin (\/§x>

v/ Solution by Mathematica
Time used: 0.472 (sec). Leaf size: 59

‘ DSolvely''' [x]-8*y[x]==Exp[I*x],y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — %e‘z (—(8 — 1)e(*92 1 65¢,€%® + 65¢, cos (\/§x> + 65¢3 sin <\/§x>>
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10.3 problem 1(c)
Internal problem ID [5993]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 89

Problem number: 1(c).

ODE order: 4.

ODE degree: 1.

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

y"" + 16y = cos (z)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 67

s

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

~—

y(z) = C4e_\/§x sin <\/§ x) + cze‘/i”” sin <\/§ x)

+ 03e_‘/§’” cos (\/§x> + c1eV2% cos (\/§x> + coiéx)

v/ Solution by Mathematica
Time used: 0.762 (sec). Leaf size: 74

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

y(x) — coiéx) 4 eV ((clez‘/ﬁm + cz> CcOS <\/§x> + <c462‘@” + C3> sin <\/§x>>
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10.4 problem 1(d)
Internal problem ID [5994]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 89

Problem number: 1(d).

ODE order: 4.

ODE degree: 1.

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

"

y —4y

n

+6y/1_4y/+y:ex

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

Ldsolve (diff (y(x) ,x$4)-4*diff (y(x) ,x$3)+6*diff (y(x) ,x$2)-4*diff (y(x),x)+y(x) =e§tp(x) ,y(x), sin

1
y(z) =€" (ﬂx‘l + ¢ + ez + c3z? + x3c4)

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 39

s

LDsolve [y''' ' [x]-4xy'"' "' [x]+6*y' "' [x]-4*y' [x]+y[x]==Exp[x],y[x] ,x,IncludeSingula‘ Solutions -> T

1
y(x) — ﬂex (m4 + 24cyx® + 24c32? + 24co1 + 24c1)
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10.5 problem 1(e)
Internal problem ID [5995]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 89

Problem number: 1(e).

ODE order: 4.

ODE degree: 1.

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

"

y" —y = cos(z)

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

s

Ldsolve(diff(y(x),x$4)—y(x)=cos(x),y(x), singsol=all)

~—

4ci — 1) cos (z —x + 4c¢3) sin (z
y(m)=c4e_’”+( 1 4) ()+( 43) ()+ex02

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 40

‘ DSolvel[y'''' [x]-y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> True]

- 1 x .
y(x) = c1e” + cze™* + (—5 + cz) cos(z) + <_Z + C4> sin(z)
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10.6 problem 1(f)
Internal problem ID [5996]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 89

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y// _ 2iy’ —y= eim _ ze—im

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 58

Ldsolve(diff(y(x),x$2)-2*I*diff(y(x),x)-y(x)=exp(I*x)-2*exp(-I*x),y(x), singsq}=all)

T2 2 . . z . Z P x2
y(z) = —1+-cos <§> (2°+2iz+2) +sin <§> z(iz —2) cos <§> +(cz+co) e —iz— 5
v/ Solution by Mathematica

Time used: 0.177 (sec). Leaf size: 39

-

.
DSolvel[y'' [x]-2*I*y' [x]-y[x]==Exp[I*x]-2*%Exp[-I*x],y[x],x, IncludeSingularSolu#ions -> Truel

N\

y(z) = %e‘i”(l + ¥ (2% + 227 + 2¢1))
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11.1 problem 1(a)
Internal problem ID [5997]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

y" + 4y = cos (z)

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

s

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

~—

cos ()
3

y(x) = sin (2z) c2 + cos (2x) ¢; +

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 26

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

y(z) — cos?’(x) + ¢1 cos(2x) + co sin(2x)
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11.2 problem 1(b)
Internal problem ID [5998]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y" + 4y = sin (2z)

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

s

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

~—

y(z) = (—z + 40411) cos (2z) +sin (20)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 33

‘ DSolvel[y'' [x]+4*y[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) — <_§ + cl> cos(2z) + é(l + 16¢5) sin(z) cos(z)
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11.3 problem 1(c)
Internal problem ID [5999]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

Y —4dy=3e* +4e7”

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

Ldsolve (diff (y(x) ,x$2) -4*y(x)=3*exp(2*x) +4*exp(-x) ,y(x), singsol=all) J
_ _oe (1224 16c; — 3) e*” _A4e?
y(xz)=e ( 16 +c 3

v/ Solution by Mathematica
Time used: 0.345 (sec). Leaf size: 86

e

LDSolve [y'' [x]-4*y[x]==3*exp [2*x]+4*Exp[-x],y[x],x,IncludeSingularSolutions ->J True]

T 1 x
y(z) = e 27 (e4x/ Z€_3K[l] (36K[1] exp(2K([1]) + 4) dK[1] _|_/
1 1

1
—ZeK[Q] (3™ exp(2K[2]) + 4) dK[2] + c1e*” + 02>
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11.4 problem 1(d)
Internal problem ID [6000]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y' —y — 2y = 2* + cos (z)

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

e

tdsolve(diff(y(x),x$2)—diff(y(x),x)-2*y(x)=x‘2+cos(x),y(x), singsol=all)

~—

2  3cos(z) sin(z
y(x)=02e2””+cle_””—3— (z) _ sin{ )+

il
10 10 2

v Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 44

‘ DSolvel[y'' [x]-y' [x]-2*y[x]==x"2+Cos[x],y[x],x,IncludeSingularSolutions -> Tru#]

1
y(z) — 20 (—102* 4 10z — 2sin(z) — 6 cos(z) — 15) + cre™ + co€*”
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11.5 problem 1(e)
Internal problem ID [6001]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y// 4+ 9y — :L,ZeSx

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

Ldsolve (diff (y(x),x$2)+9*y(x)=x"2*exp(3*x),y(x), singsol=all) J
_ 1\2 3¢
y(z) = % + cos (3z) ¢1 + sin (3x) co

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 36

-

N
LDSolve [y'' [x]+9*y[x]==x"2xExp[3*x] ,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) = 16—263””(1 — 32)% + ¢; cos(3z) + ¢y sin(3z)
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11.6 problem 1(f)
Internal problem ID [6002]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y' +y =xe"cos (2x)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

s

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

~—

((=10z + 22) cos (z)* + (20z — 4) sin () cos (z) + 5z — 11) €
y(z) = 50

+ cos (z) ¢1 +sin (z) ¢

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 45

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

y(z) — —%ex@(l — 5z) sin(2z) + (5 — 11) cos(2z)) + ¢; cos(x) + ¢z sin(z)
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11.7 problem 1(g)
Internal problem ID [6003]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

y" + iy + 2y = 2cosh (2x) + e **

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 35

e

tdsolve(diff(y(x),x$2)+I*diff(y(x),x)+2*y(x)=2*cosh(2*x)+exp(-2*x),y(x), sings‘l=all)

. , 3 ? 3 ?
_ iT —2ix -~ v —2z & _ 2z
y(x) = coe™ + e ey + (10+ 10>e + (20 2O)e

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 48

LDSolve [y' ' [x]+Ixy' [x]+2*y[x]==2*Cosh[2*x]+Exp[-2*x] ,y[x],x, IncludeSingularSolﬁ.\tions -> True]

1 . ‘
y(x) — %6_%((3 —3)e* + (6 +2i)) + cre”> + cpe®
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11.8 problem 1(h)
Internal problem ID [6004]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(h).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _quadrature]]

y" = 1% + e “sin (z)

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

e

kdsolve (diff (y(x),x$3)=x"2+exp(-x)*sin(x),y(x), singsol=all)

~—

e ®(—cos(z) +sin(z)) 2° c¢a?
4 +60+ 9 + Cox + C3

y(z) =

v Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 47

‘ DSolvel[y''' [x]==x"2+Exp[-x]*Sin[x],y[x],x,IncludeSingularSolutions -> True] ‘

x5

1 1
y(z) — 50 + sz + Ze_” sin(x) — Ze_z cos(x) + cx + 1
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11.9 problem 1(i)
Internal problem ID [6005]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 2. Linear equations with constant coefficients. Page 93

Problem number: 1(i).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// 4 3y// 4 3y/ + Y= x2€—x

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

( N

Ldsolve (diff (y(x) ,x$3)+3*diff (y(x) ,x$2)+3*diff (y(x) ,x)+y(x)=x"2%exp(-x),y(x), jsingsol=a11)

1
y(r) =e™® (@w‘f’ +c1 + e+ 03x2>

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 34

-

LDSolve [y''' [x]+3*y' ' [x]+3*y"' [x]+y[x]==x"2*Exp[-x],y[x] ,x,IncludeSingularSolutjlons -> True]

1
y(@) = e (@ + 60csz” + 60cyz + 60cy )
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12.1 problem 1(c.1)
Internal problem ID [6006]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 108

Problem number: 1(c.1).

ODE order: 2.

ODE degree: 1.

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

/
y ¥y
x T

=0

With initial conditions

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

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

Ldsolve([diff(y(x),x$2)+1/x*diff(y(x),x)—l/x"2*y(x)=0,y(1) =1, D(y () = O],y}x), singsol=al

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

LDSolve {y'' [x]+1/xxy' [x]-1/x"2*y [x]==0,{y[1]==1,y"' [1]1==0}},y[x],x, IncludeSingPlarSolutions -
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12.2 problem 1(c.2)
Internal problem ID [6007]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 108

Problem number: 1(c.2).

ODE order: 2.

ODE degree: 1.

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

/
y ¥y
x T

=0

With initial conditions

[y(1) =0,4'(1) =1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

Ldsolve([diff(y(x),x$2)+1/x*diff(y(x),x)—l/x"2*y(x)=0,y(1) =0, D(y (1) = 1],y}x), singsol=al

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

LDSolve {y'' [x]+1/xxy' [x]-1/x" 2%y [x]==0,{y[1]==0,y"' [1]==1}},y[x],x, IncludeSingPlarSolutions -

2 —1
2x

y(z) =
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12.3 problem 2
Internal problem ID [6008]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 108

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

Bz —1)°y" +(9z—-3)y — 9y =0

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

‘dsolve((3*x—1)“2*diff(y(x),x$2)+(9*x-3)*diff(y(x),x)-9*y(x)=0,y(x), singsol=a11)

9(z — %)202 +9¢;
9 — 3

y(z) =

v Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 39

-

.
LDSolve [(3*x-1)"2*y' ' [x]+(9*x-3)*y' [x]-9*y[x]==0,y[x],x, IncludeSingularSolutiofxs -> True]

. c1(—9z% + 62 — 2) — 3icx(3x — 2)

y(=) 6z — 2
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13.1 problem 1(a)
Internal problem ID [6009]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

2y —Txy + 15y =0

Given that one solution of the ode is

Il
8

n

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

dsolve ([x~2*diff (y(x) ,x$2) -T*x*diff (y(x) ,x)+156*y(x)=0,x"3],singsol=all)

& J

y(z) = 2° (17’ + ¢2)

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 18

DSolve [x~2*y'' [x]-7*x*y' [x]+15%y[x]==0,y[x],x,IncludeSingularSolutions -> Tru#]

N

y(z) = 7 (c22® + 1)
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13.2 problem 1(b)
Internal problem ID [6010)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

nyI/_xyl‘i'y:O

Given that one solution of the ode is

Il
8

n

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

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

y(z) =z(c2In () + 1)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 15

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

y(z) = z(cylog(z) + ¢1)
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13.3 problem 1(c)
Internal problem ID [6011]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

y' —4zy + (42 —2)y =0

Given that one solution of the ode is

Il
@

n

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

‘dsolve([diff(y(x),x$2)-4*x*diff(y(x),x)+(4*x“2—2)*y(x)=0,exp(x”2)],singsol=ali)

y(x) = e (cox + ¢1)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 18

e B

LDSolve [y'' [x]-4*xx*y' [x]+(4*x"2-2)*xy[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(x) — e (cox + ¢1)
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13.4 problem 1(d)
Internal problem ID [6012]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

zy" —(1+z)y +y=0

Given that one solution of the ode is

Yyr=¢
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve ([x*diff (y(x),x$2)-(x+1)*diff (y(x) ,x)+y(x)=0,exp(x)],singsol=all) J

y(x) =e"co+cx+ ¢

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

e hY

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

N J

y(z) = c1€” — co(z + 1)
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13.5 problem 1(e)
Internal problem ID [6013]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2*+1)y" —2zy' +2y=0

Given that one solution of the ode is

I
8

n

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

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

chn(z+1)zx chn(z—1)z
y(x)=—2 (2 ) +2 (2 )

+ 1z + ¢

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 33

-

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

1
y(x) =z — 502(33 log(1 —z) —zlog(z + 1) + 2)
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13.6 problem 1(f)
Internal problem ID [6014]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

y' —2xy +2y=0

Given that one solution of the ode is

I
8

n

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

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

y(z) = ey + z(—vmeyerfi(z) + c1)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 43

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

y(z) — —ﬁczx/ﬁerﬁ(\/ﬁ> + cze“”2 + 2c1x
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13.7 problem 2
Internal problem ID [6015]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 121

Problem number: 2.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x3y"' _ 3.’1723/” + 6.’17:(/, _ 6y =0

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

Ldsolve ([x~3*diff (y(x) ,x$3) -3*+x"2xdiff (y(x) ,x$2) +6*x*diff (y(x) ,x)-6*y(x)=0,x] ,jsingsol=all)

y(z) = z(c22® + 17 + c3)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19

LDSOlve [x~3xy' ' ' [x]-3*x"2%y'' [x]+6*x*y' [x]-6*y[x]==0,y[x],x, IncludeSingularSolj.ltions -> True]

y(z) = z(z(csz + c2) + 1)
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14 Chapter 3. Linear equations with variable

coefficients. Page 124

14.1 problem 1
14.2 problem 2
14.3 problem 3
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14.1 problem 1
Internal problem ID [6016]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 124

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

x2y// _ 2y — 0

Given that one solution of the ode is

Il
8

n

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

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

N J

iz + ¢y

y(z) =

T

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

-

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

-/

coxd + ¢

y(z) —

X
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14.2 problem 2
Internal problem ID [6017]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 124

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

nyI/_xyl‘i'y:O

Given that one solution of the ode is

Il
8

n

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

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

y(z) =z(c2In () + 1)

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

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

y(z) = z(cylog(z) + ¢1)
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14.3 problem 3
Internal problem ID [6018]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 124

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

2y’ +4zy +y(z®+2) =0

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

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

J

_cysin () 4 cos (z) ¢

y(z)

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 37

xr2

LDSolve [x~2xy' ' [x]+4*x*xy' [x]+(2+x"2) *y [x]==0,y[x] ,x,IncludeSingularSolutions -f True]

2c1e7% — jcge®®

_>
y(x) 2z2
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15 Chapter 3. Linear equations with variable

coefficients. Page 130

15.1 problem 1(a) . . . . . . . ..
15.2 problem 1(b) . . . . . . . ...
15.3 problem 1(c) . . . . . . . ..

15.4 problem 1
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15.5 problem 1(e) . . . . . . . ...

15.6 problem 2
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15.9 problem 5
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15.11problem 7
15.12problem 8
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15.1 problem 1(a)
Internal problem ID [6019]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Hermite]

y' —zy +y=0

With the expansion point for the power series method at x = 0.

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

p
‘Order:=6;
‘dsolve(diff(y(x),x$2)—x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y(z) = (1 - %x2 - 2—14:104) y(0) + D(y) (0) z + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27

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

xt  z?
N A |
y(x) cl( 51 o + >+02a:
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15.2 problem 1(b)
Internal problem ID [6020]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

y' +32% —zy=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6;
‘dsolve(diff(y(x),x$2)+3*x“2*diff(y(x),x)—x*y(x)=0,y(x),type='series',x=0);

o) = (14%5) 90 + (2 - §2*) D) 0+ 0(=*)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

AsymptoticDSolveValuel[y'' [x]+3*x~2*y' [x]-x*y[x]==0,y[x],{x,0,5}]

y(x)—)cz<x—%4) —|—cl(%3+1)

N
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15.3 problem 1(c)
Internal problem ID [6021]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

yll_nyZO

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
dsolve(diff (y(x) ,x$2)-x"2*y(x)=0,y(x) ,type='series',x=0);

N J

y(z) = (1 + f—é) y(0) + (z + 21—0955) D(y) (0) + O(z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

LAsymptoticDSolveValue [y'' [x]-x~2*y[x]==0,y[x],{x,0,5}] J

z° x*
y(w) —)Cz<%+.’li) +Cl(ﬁ +1)
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15.4 problem 1(d)
Internal problem ID [6022]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y// -|—y'x3 +yx2 =0

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)+x“3*diff(y(x),x)+x“2*y(x)=0,y(x),type='series',x=0); ‘

y(z) = (1 - f—é) y(0) + (z - 1—1()965) D(y) (0) + O(z%)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

AsymptoticDSolveValuel[y'' [x]+x"3*y' [x]+x~2*y[x]==0,y[x],{x,0,5}]

N J

z° xt
y(I) — Cg(w— E) +Cl(1 — ﬁ)
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15.5 problem 1(e)
Internal problem ID [6023]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y' +y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=6;
‘dsolve(diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

AsymptoticDSolveValuel[y'' [x]+y[x]==0,y[x],{x,0,5}]

N

x> 23 xt  z?
y(.’l)‘)—>02(1—20—g+$) +cl(ﬂ_5+1)
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15.6 problem 2
Internal problem ID [6024]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

Y +(@—-1)7°y —(z—-1)y=0

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

With the expansion point for the power series method at x = 1.

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

‘0rder:=6; ‘
Ldsolve([diff(y(x),x$2)+(x-1)*2*diff(y(x),x)—(x-l)*y(x)=0,y(1) =1, D(y(AQ) = ?],y(x),type='s

y(@) =1+ (&~ 1+0 (@ 1))

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 14

‘ AsymptoticDSolveValue [{y'' [x]+(x-1)"2*y' [x]-(x-1)*y[x]==0,{y[1]==1,y' [1]1==0}} Ly [x],{x,1,5}]

y(z) — é(x 1P +1
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15.7 problem 3
Internal problem ID [6025]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

(+1)y"+y=0

With initial conditions
[y(0) = 0,4'(0) = 1]

With the expansion point for the power series method at x = 0.

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

‘Order:=6; ‘
‘dsolve([(1+x”2)*diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='serie#',x=0);

_ ls, 7 5 6
y(z) == 6% T 130 + O (z°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

-

LAsymptoticDSolveValue [{(1+x~2)*y' ' [x]+y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0, 5}]

(x)—>7—x5—x—3+x
y 120 6
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15.8 problem 4
Internal problem ID [6026]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

yll+e$y:0

With initial conditions
[y(0) = 1,4'(0) = 0]

With the expansion point for the power series method at x = 0.

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

‘Order:=6;
‘dsolve([diff(y(x),x$2)+exp(x)*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type="'series',x=0);
_ 12 13 1 5 6
y(z) =1 5%~ 6%+ ? + O (2%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56

-

LAsymptoticDSolveValue [{y'' [x]+Exp[x]*y[x]==0,{}},y[x],{x,0,5}]

~—

2 ozt 28 ¥ 3 2
————— z r_r_r g
y(x)—>c2( 0 126 +x)+cl(40 6 9 + )

132



15.9 problem 5
Internal problem ID [6027]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

y///_xy:()

With initial conditions

[y(0) = 1,5/(0) = 0,4"(0) = 0]

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

|dsolve([diff (y(x),x$3)-x*y(x)=0,y(0) = 1, D(y)(0) = 0, (DEE2)(y)(0) = 0],y(x), singsol=all)

y(z) = hypergeom ([] ’ E ﬂ ’g_jl)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 21

Lnsme [{y' "' [x]-x*y [x]==0,{y[0]==1,y' [0]==0,y" ' [0]==0}},y[x],x, IncludeSingularSolutions -> I

1 3 z*
y(z) = oFy (’5’1’6_4)
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15.10 problem 6
Internal problem ID [6028]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 + 1)y — 22y’ + a(a+1)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 101

‘Order:=6; ‘
‘dsolve((l-x“2)*diff(y(x),x$2)-2*x*diff(y(x),x)+a1pha*(alpha+1)*y(x)=0,y(x),ty#e='series',x=0

ala+1)z?  a(a®+ 20 — 5a — 6) z
o) = (1- ST Al 2SR
(@®+a—2)z (a*+2a®—13a? — 14a + 24) 2° 6
+ |z — 6 + 120 D(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127

AsymptoticDSolveValue [(1-x"2)*y' ' [x]-2*x*y' [x]+\[Alpha]*(\[Alpha]+1)x*y[x]==0 ,$’ x],{x,0,5}]

N\

1 1 1 il

y(x)—)cz(@(—of—a)f—Eo(—aQ—a) (a2+a)x5——10(a2+a)x5+—5

_12 3w_3 L. 5 24_12 4_12 2
6(a +a)z®+ 3 -I-a:) +cl<—24(oz +a)’z 4(a +a)z 2(a +a)z?+1
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15.11 problem 7
Internal problem ID [6029]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 7.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]

(-2 + 1)y —zy +’y =0

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

Ldsolve((1—x“2)*diff(y(x),x$2)—x*diff(y(x),x)+a1pha‘2*y(x)=0,y(x), singsol=a11?

y(z) = cl<x+m>_a+62<x+\/m>a

v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 91

LDSolve [(1-x"2)*y"' ' [x]-x*y' [x]+\ [Alpha] ~2*y[x]==0,y[x],x, IncludeSingularSolutij)ns -> True]

y(z) = ¢; cosh (%a(log (1 - %) — log (ﬁ + 1)))
- (o (1~ ) - (1))
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15.12 problem 8
Internal problem ID [6030]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 3. Linear equations with variable coefficients. Page 130

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

y" —2zy’ + 20y =0

v Solution by Maple
Time used: 0.079 (sec). Leaf size: 31

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

1 a3 1 o3
y(z) = a:(KummerM (5 — g §,x2) ¢ + KummerU (5 5 §,x2) 02>

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 91

-

N
LDSolve [(1-x"2)*y' ' [x]-x*y' [x]+\ [Alpha] “2*y[x]==0,y[x],x, IncludeSingularSolutijans -> True]

1 x T
z) —>cicosh | —allog|1— ——— | —log| —— +1
y(@) = a (2 ( g( x2—1> g( z2—1 )))
1 x T
—dcosinh | —a| 1 1—— | -1 —+1
1Co Sin (2a(og( x2—1) og( x2—1+ )))
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16.1 problem 1(a) . . . . . . . . .. 138
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16.1 problem 1(a)
Internal problem ID [6031]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y +2xy — 6y =0

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

Ldsolve(x’?*diff (y(x) ,x$2) +2xx*diff (y(x) ,x)-6*y(x)=0,y(x), singsol=all) J
5
c1x’ + ¢
y(z) = 5

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

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

cox® + ¢
3

y(z) =
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16.2 problem 1(b)
Internal problem ID [6032]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

22%y" +xy —y =0

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

Ldsolve (2*x~2*diff (y(x) ,x$2) +x*diff (y(x) ,x)-y(x)=0,y(x), singsol=all) J
c
y(x) =z + \/—25

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

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

J

y(x) — o + cox
x

N
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16.3 problem 1(c)
Internal problem ID [6033]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y + 2y —4y=0

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

Ldsolve(x’?*diff (y(x) ,x$2) +x*diff (y(x),x)-4*y(x)=0,y(x), singsol=all) J
4
C1x* + ¢
y(z) = 2

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

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

coxt + ¢
)

y(z) =
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16.4 problem 1(d)
Internal problem ID [6034]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

ny// _ 5xy' + gy — .’172

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

Ldsolve (x72+diff (y(x) ,x$2) -5*x*diff (y(x) ,x)+9*y(x)=x"2,y(x), singsol=all) J

y(z) = 2°(In (z) 12 + coz + 1)

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

LDSolve [x~2*y' ' [x]-5*x*y' [x]+9*y[x]==x"2,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(x) = 22(c17 + 3caz log(z) + 1)
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16.5 problem 1(e)
Internal problem ID [6035]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 1(e).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _linear, _homogeneous]]

51333/” + 2.’1723/” _ xy' +y =0

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

Ldsolve(x‘3*diff(y(x),x$3)+2*x‘2*diff(y(x),x$2)—x*diff(y(x),x)+y(x)=0,y(x), s;#gsol=a11>

_csln(@)2® + ez’ + ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

T

LDSolve [x~3xy''' [x]+2*x" 2%y "' [x]-x*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutiojls -> True]

c
y(x) — ;1 + cox + c3x log(z)
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16.6 problem 2(a)
Internal problem ID [6036]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

22y +xy +4y=1

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

Ldsolve(x’?*diff (y(x) ,x$2) +x*diff (y(x),x) +4*y(x)=1,y(x), singsol=all) J

y(xz) =sin (2In(z)) cg + cos (2In (z)) c; + le

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 25

LDSolve [x~2xy' ' [x]+x*y' [x]+4*y[x]==1,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = 1 cos(2log(x)) + 2 sin(2log(x)) + |
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16.7 problem 2(b)
Internal problem ID [6037]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

z?y" —3zy +5y =0

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

-

Ldsolve (x~2#diff (y(x) ,x$2) -3*x*diff (y(x) ,x)+5*y(x)=0,y(x), singsol=all) J

y(z) = 2*(c; sin (In (z)) + ¢, cos (In (2)))

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22

LDSolve [x~2*y'' [x]-3*x*y' [x]+6*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = z*(cy cos(log(z)) + c; sin(log(z)))
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16.8 problem 2(c)
Internal problem ID [6038]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

oy + (=2 — i) zy + 3iy =0

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

Ldsolve(x’?*diff (y(x),x$2) - (2+I) *x*diff (y (x) ,x) +3*Ixy(x)=0,y(x), singsol=all) J

y(z) = c17° + e’

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

-

N
LDSolve [x~2*y' ' [x]-(2+I) *x*xy' [x]+3*I*y[x]==0,y[x],x,IncludeSingularSolutions —f True]

y(z) — 1z’ + cox
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16.9 problem 2(d)
Internal problem ID [6039]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 149

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

2, I

Y +xy —dny ==z

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

Ldsolve (x"2+diff (y(x) ,x$2) +x*diff (y(x) ,x)-4*Pixy(x)=x,y(x), singsol=all) J

co(dr — 1)z 2" ¢y (dmr — 1) V™ — 2
y(z) = y—

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 39

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

T

2/ —oym
- + +
y(z) = cox a1z -
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17.1 problem 1(a)
Internal problem ID [6040)]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

Y + (#*+3)y —y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 53

‘Order:=8; ‘
‘dsolve(x“2*diff(y(x),x$2)+(x+x“2)*diff(y(x),x)-y(x)=0,y(x),type='series',x=0)#

11, 1 1 1 1 1
= P S . S S S 5 6 7 8
y(@) Cl‘”( 3T 1% "50° T360° " 2520° Ta0160°  1814d0° TO )

(=24 2z —a? + 32% — Lot + 52° — 5528 + 555507 + O (28))

X

v Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 92

 AsymptoticDSolveValue [x~2+y' ' [x]+(x+x~2)*y' [x]-y[x]==0,y[x],{x,0,7}]

(JI)—)C z_5_z_4+x_3_a:_2+§+1_1
y 720 712072476 "2 "z
xz’ 6 . xt 3 x?
+cz(20160_2520+%_@+E_3+‘”)
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17.2 problem 1(b)
Internal problem ID [6041]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

3z%y" + y'2® + 22y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 70

‘Order:=8; ‘
| dsolve(3%x~2*diff (y(x),x$2)+x"6%diff (y(x),x)+2%x*y (x)=0,y(x) ,type="'series',x=0);

1 1 1 1 7291 225991
y(z) =z (1 — x4 1’ 3+ 4 5 6

37T 27" T 186” T 14580° 6561007  41334300°

9522341 . o 2., 2, )
. aoaaoRs 1 iyt 2 i
s1720s1200° T O )) +C?<n(x)< 37797 T&” Tg”

1, 7291 225901 . 1, 14,

— — 1—= =

21870° + osaiso” ~ ga001s0” TO (@) )+ 37 T o43%
35 101 . 69199 , 19882543 .
5728% T eae100° T 1ame2250° T+ mzaotoizoo” TO ()

4+
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v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 121

-

kAsymptoticDSolveValue [3xx~2xy' ' [x]+x"6*y' [x]+2*x*y[x]==0,y[x],{x,0,7}]

—

y&) = o (x(7291x5 — 452" + 135023 — 2430022 + 218700z — 656100) log(x)
984150
8033225 + 58952° — 1586252 + 24300002° — 1640250022 + 19683000 + 29524500
+ 29524500 )
. <225991x7 Tt o +x>
41334300 656100 ' 14580 486 ' 27 3
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17.3 problem 1(c)
Internal problem ID [6042]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

.’L'2y” _ 5@// + 3yx2 =0

With the expansion point for the power series method at x = 0.

X Solution by Maple

Order:=8; ‘
dsolve(x‘2*diff(y(x),x$2)-5*diff(y(x),x)+3*x‘2*y(x)=0,y(x),type='series',x=0)#

No solution found

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 106

-

N

AsymptoticDSolveValue [x~2*y'' [x]-bxy' [x]+3*x~2*y[x]==0,y[x],{x,0,7}]

(@) > ¢ 339x7+49z6+18w5+3_x4+x_3+1
4 '\ 8750 " 1250 ' 625 ' 50 ' 5

s/o( 302083z7  5243z° 3572° 113z 492° 62 2z 0
+ coe — — 1)z

218750 * 6250 625 * 250 125 + 25 5
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17.4 problem 1(d)
Internal problem ID [6043]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

yv'r+4y =0

With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 70

)
‘Order:=8; ‘
|dsolve (x*diff (y(x),x$2)+4*y(x)=0,y(x) ,type='series',x=0); |

4, 4, 4 8 16 8
- 1-9 _ =z I S S B B R S, 8
y(@) Clz( TR gt 5 e T amms® seans® T O (@)

6, 16, 16 . 32 64
] _4 2_ 10 3 16 4 10 5 25—
-I—@(n(a:) (( )z +8z 3T 9% 5% Y eE® T arEd ' +0 (z°)
112 , 140 , 808 . 1792 9056
1-192 ilz 5 4 5 6 7 8
+< Pt T T T e T to1as” T agerzs® O )
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v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 119

-

kAsymptoticDSolveValue [xxy' ' [x]+4*y[x]==0,y[x],{x,0,7}]

—

4
m@-+q(—ﬁd&é—ﬁm%+mmﬁ—9mm?+maM—6ﬂﬁbg@

675
929725 + 1572025 — 705002 + 18000023 — 20250022 + 40500z + 10125
_|_
10125
. 16" 825 4z° 4zt N 473 20?4
2\ 14175 675 ' 45 9 3
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17.5 problem 1(e)
Internal problem ID [6044]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2*+1)y" —2zy' +2y=0

With the expansion point for the power series method at x = 1.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 49

‘Order:=8; ‘
\dsolve((1-x*2>*diff(y(x),x$2)-2*x*diff<y(x>,x)+2*y(x)=0,y(X>,tYPe=‘SerieS',X=#>;

3 1 5 s 7

)= (3o )= a1+ o= - a1+ (o=~ oo 1)

+a§@—¢f+o«m—n%>@+(Lux—n+o«z—n%ﬂ@huz—n+q)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 86

‘ AsymptoticDSolveValue[(1-x72)*y'' [x]-2*x*y' [x]+2*y[x]==0,y[x],{x,1,7}] ‘

1 . T@-1° 3 . 5 L1 ;
y(x)—)clx+cz<672(x 1) 1990 +320(:c 1) 192(:1: 1)+12(z 1)

3 0 l1—=x
_g(x—l) —2(x—1)+T+xlog($—1))

154



17.6 problem 1(f)
Internal problem ID [6045]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

(x2+3:—2)2y”+3(x+2)y'+(m—1)y:0

With the expansion point for the power series method at x = —2.

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 57

‘Order:=8; ‘
|dsolve((x"2+x-2) "2+diff (y(x),x$2)+3+ (x+2) *diff (y(x) ,%)+(x-1)*y (x)=0,y (x) ,type='series',x=-2)

y(z)
2 3 4 5 ‘
! (1 - g(x +2)+ 3%(3” +2)" + 43;110 (z+2)" + 121595711720 (z+2)" + 622223241100 (z+2)"+ 9452?2223380 (z +:

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 148

e

LAsymptoticDSolveValue [(x"2+x-2) "2%y ' ' [x]+3* (x+2) *y' [x]+(x-1)*y [x]==0,y [x],{x ,}2 » 73]

@) = @+ 2 | 52091201(z +2)"  5797423(z +2)°  709507(x + 2)°
y 1 11727918720000 290405606400 8066822400
11003(z +2)* 53z +2)?° 1l(z+2)? 1
_ _ _ S (—z—2)+1
28304640 29484 260 Tt

16965493(z+2)° 778801(x+2)5 10517(z+2)* 271(z+2)% | 23 2 5(z+2)
+ “Gasssrazoo T “izsorizo T astao T 324(x+2) 9 +1

vz +2

899971067 (z+2)7 n
2\ 458981357990400 942818849280
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17.7 problem 1(g)
Internal problem ID [6046]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

2,1

z?y" +sin(z)y +ycos(z) =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 53

‘0rder:=8; ‘

‘dsolve(x‘2*diff(y(x),x$2)+sin(x)*diff(y(x),x)+cos(x)*y(x)=0,y(x),type='series',x=0);

J

() =cz 1+ i—|-i z® + 29 + o7t z*
vw=a 12 24 28800 ' 28300
893 17\ . i 1 i\,
+(1%wm0 @%m0x4{mx0+”x0+(u 2Jx

(29 6T\ 4, (83 1T 40 (2%)
28800 28800 14515200 ' 4838400
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v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 112

e

tAsymptoticDSolveValue[x‘2*y"[x]+Sin[x]*y'[x]+Cos[x]*y[x]==0,y[x],{X,0,7}]

~

J

@) e 26459 12449 \ o (893 1Ti \ g
y\&) = ar 59222016000 7402752000 14515200 © 4838400

(2 ST N (L Y
28800 ' 28800 12" 24

ot 26450 12449 \ . ( 83 17 1\
r 59222016000 ' 7402752000 14515200 4838400

T P R
28800 28800 12 24
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17.8 problem 2(b)
Internal problem ID [6047]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

1
oy + zy + <a:2 — Z) y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 39

‘0rder:=8; ‘
dsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—1/4)*y(x)=0,y(x),type='series',#=0);

N\ J

_az(l— 5% 4 557" — 52° + 0 (2%) + (1 — 327 4 552" — 752° 4+ O (28))

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 76

-

LAsymptoticDSolveValue [x~2*y' ' [x]+x*y' [x]+(x"2-1/4) *y [x]==0,y[x] ,{x,0,7}]

| —

P12 72 32 1 £13/2 292 45/2
y(x)_ml<_ 720 T 24 2 +%> +Cz<_5040 120 6 +‘/5)
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17.9 problem 2(c)
Internal problem ID [6048]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

4z%y" + (4z* — 5z) y' + y(2> +2) =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

‘Order:=8; ‘
‘dsolve(4*x“2*diff(y(x),x$2)+(4*x“4-5*x)*diff(y(x),x)+(x“2+2)*y(x)=0,y(x),type%'series',x=0);

1 1 1 1 1
(1——$2——m3—|——x4+ 37 Sy 3076 7169 z'+0 (ms))—l—czm2<1

=

y@)=ewt(1=90 — 32+ %+ 1050% +36720% 3439800

64 . 147181 , 4037 .
12825° T o7essa0” ~ 7azeesrs” TO (@)

1

1, 8 .
2760

. R
30° “57° T

‘4

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 106

 AsymptoticDSolveValue [4xx~2%y' ' [x]+(4xx"4-5xx)*y' [x]+(x~2+2)*y[x]==0,y[x],{x,0,7}]

y(@) = e <_72268875 + ors3840 12825 T 2760 " 57 30 T

ol — 71697 N 30725 N 13725 N 3 x? W
2 3439800 36720 1950 72 15 2

4037z" 147181z%  64x° xt 8x3 2 ) 42
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17.10 problem 2(d)
Internal problem ID [6049]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 154

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

2y + (=32 +z)y + e’y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 85

‘Order:=8; ‘
Ldsolve(x“2*diff(y(x),x$2)+(x-3*x“2)*diff(y(x),x)+exp(x)*y(x)=0,y(x),type='se;ﬁes',x=0);

() =z (1+(1—i)z+ T3 o (T 39N 5 (217 SDITN 4
Y - 16 16 39 936 29952 29952

< 5521 6420437 >x5 < 782461 88130571 )xﬁ

217152 10857600 97718400 521164800
1238071931 271304833i
( 3807193 3271304833: )m7+ o (ms))

580056422400 812078991360
i . 713\ , 7 3951\ 4 2117 5197\ ,
+ex'(1+(1+d)o+ |+ |z°+ | oo+ 5 |27+ + T

16 16 39 936 29952 29952
( 5521 6420434 )m5 ( 782461 88130571 )936

217152 + 10857600 97718400 + 521164800
12 1931 2713048331
< 3807193 3271304833¢ )m7 0 (ms))

580056422400 + 812078991360
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v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 122

e B

kAsymptoticDSolveValue [x~2xy' ' [x]+(x-3*x~2) *y' [x]+Exp [x] *y [x]==0,y[x],{x,0, 7}]J

1 113 -
*((1302761 )28
y(z) — <97718400 + 1563494400) az’((1302761 + 7568004)z

+ (4384656 + 27639367)z° + (12605400 + 82890007)z*
+ (31161600 + 19814400i)z> + (66096000 + 339552007 )z>
+ (111974400 + 20736000¢)z + (66355200 — 456192005) )

11 )
B <1563494400 + 97718400

+ (2763936 + 43846561)z° + (8289000 + 126054004)z*
+ (19814400 + 31161600)z° + (33955200 + 66096000:)z>
+ (20736000 + 1119744004)z — (45619200 — 663552003))

> coz ™" ((756800 + 13027614)z°
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18 Chapter 4. Linear equations with Regular
Singular Points. Page 159

18.1 problem 1(a)
18.2 problem 1(b)

18.3 problem 2 . .
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18.1 problem 1(a)
Internal problem ID [6050]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 159

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

3z%y" + 5xy’ + 3zy =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 52

‘Order:=8; ‘
‘dsolve(3*x“2*diff(y(x),x$2)+5*x*diff(y(x),x)+3*x*y(x)=0,y(x),type=‘series',x=¢);

ci(l =38z + %12 - %x?’ + %f} - %ﬁ + 465891200936 - 6192?36001‘7 +0(z%))
z3
o1 , 8l
49280" ~ 4188800"

y(z) =

8l 4
167552000
243

_ 7 8
s607ss72000° T O ))

"+

+c 1—§m+gm2—ix3+
2 57" 80 880

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111

‘ AsymptoticDSolveValue [3*x~2xy' ' [x]+b*x*y' [x]+3*x*y[x]==0,y[x],{x,0,7}] ‘

y@%%q<_%ymwmmfkw%mmm_4w%mfﬂw%0_§%+§5_??+l

24327 81z% 814% 27z* 923 | 922
C2< 610673600 T 2659200 _ 145600 1 2240 56 T8 3z + 1

12/3

243x7 81z 81z° 27z 92 9z2 3z )
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18.2 problem 1(b)
Internal problem ID [6051]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 159

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

x2y//+xy/+yx2=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 47

‘Order:=8;
dsolve (x~2*diff (y(x) ,x$2)+x*diff (y(x) ,x)+x"2*y(x)=0,y(x) ,type="'series',x=0);

N

4 64 2304

Lo, 3 4 11 8
+(4z 53% T 13822° +0(z%) ) e

y(z) = (coIn () + ¢1) (1 — 1.’52 + lx‘l - L:106 +0 (xs))

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 81

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+x"2*y[x]==0,y[x],{x,0,7}]

x0 xt  z?
y(l’)—)cl(—2304+6—4—z+1>

(= O (N S ) P
2\ 13824 128 " 4 2304 T 64 4 &
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18.3 problem 2
Internal problem ID [6052]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 159

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

2,11

Y +yer+y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 85

‘Order:=8; ‘
= ,y(x),type='series',x=0?;

_ 2 i 30\ 67 9 \ .
y(z) = 1z (l—l— (—g—i-g):c—i- <80+%)z + (m— 1040):1:
103 229 \ 2831 6073
<_149760 B 149760) v <_7238400 4343040

T

7

T

_ 99077 n 260631 4 22952047 n 86348931
1563494400 = 260582400 2030197478400 ~ 580056422400

)=
| | )
0 (xs)) +cﬂi<1+ (_§ - %) v <% - %) z+ (9360 1040) ’
)=
)

8

8

L (- 103 n 229 o 2831 607:
149760 = 149760 7238400 4343040

(_ 59077 2606312 )xG—i-( 22952047 86348931 7

1563494400 260582400 2030197478400 580056422400

o
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v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 122

e

kAsymptoticDSolveValue [x~2xy' ' [x]+x*Exp [x]*y' [x]+y[x]==0,y[x],{x,0,7}]

~—

11 0 » Ny s
y(z) — < TFea104200 + 97713 400> cor " ((4913 + 7070¢)z° — (8568 — 32328:)x

— (132840 + 24120)z* — (247680 + 8697607)z° + (2540160 — 1918080:)z>
— (4976640 — 356659203)z + (45619200 — 663552003))

1 11i . Ny .
- <97718400 + Teeai0d 400) cr (7070 + 49134)2° + (32328 — 8568i)x

— (24120 + 132840i)z* — (869760 + 2476804 )2> — (1918080 — 25401603) x>
+ (35665920 — 4976640i)x — (66355200 — 456192007))
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19 Chapter 4. Linear equations with Regular

19.1
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19.4
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19.6
19.7
19.8
19.9

Singular Points. Page 166

problem 1(i)
problem 1(ii)

problem 1(iii) . . . . . . . . . e

(

(

problem 3(a)
problem 3(b)
problem 3(c)
problem 3(d)
problem 3(e)
problem 3(f)
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19.1 problem 1(i)
Internal problem ID [6053]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 1(i).

ODE order: 2.

ODE degree: 1.

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

22%y" + (2> +52) y' + (z° —2)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 55

‘Order:=8; ‘
‘dsolve(2*x“2*diff(y(x),x$2)+(5*x+x“2)*diff(y(x),x)+(x“2-2)*y(x)=0,y(x),type='#eries',x=0);

y(z)

5S¢ 1. 25,2, 197 .3 1921 .4 11653 .5 12023 6 917285 7 8
_02932(1 11% ~ 204% Tt 3364% T 3asows® — Tosmssesc® T mmmisorm® T Tmesassemna® T O (2 )) + ¢

x2

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 116

LAsymptoticDSolveValue [2xx~2xy' ' [x]+(6*x+x~2) *y' [x]+(x"2-2) *y [x]==0,y[x],{x,0 ,T}]

(2) > /7 917285z7 n 129235 _ 11653z° 4 1921z* +197z3_25x2
Y ! 1126343522304 21171870720 103783680 3459456 33264 504

427 10125 x5 194 223 522 2z
) CZ( 35721+45360 540 216 + 9 + 6 3 +1

- Z 41

14 2
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19.2 problem 1(ii)
Internal problem ID [6054]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 1(ii).

ODE order: 2.

ODE degree: 1.

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

4x*y" — 4y/e”z + 3y cos (z) = 0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 81

‘0rder:=8; ‘
‘dsolve(4*x‘2*diff(y(x),x$2)—4*x*exp(x)*diff(y(x),x)+3*cos(x)*y(x)=0,y(x),type%'series',x=0);

I+ 3+ 58"+ 350% + 550% + 321600° T 2838400° T 2890137600°

+O(.’L’8)) C1
1 3, 1, 103, 669 54731 123443
] 2 299 4 5 6 7 8
+c?(n(x) (2“8 T3 T 768% T 10240% T 1sa3200% T o67es00” TO (@)
1, 1751 21 4174964
+( 3, 59 , 5701 , 17519 . 6852157 , 417496453 7+O(a:8)))>\/5

3 1 103 669 54731 123443 30273113
y(az) ( ( 3 + 4 5 6 7

1 I 3
T 7T T T oreas® T 182320° T 165888000° T 24385536000°
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v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 146

e B

kAsymptoticDSolveValue [4*x~2%y' ' [x]-4*x*Exp [x] *y' [x]+3*Cos [x] *y [x]==0,y[x], {X,ﬂD , 7}

(2) > ¢ 123443x15/2 N 54731213/2 N 669x11/2 N 1032%/2 N xz7/? N 3x5/2
4 2\ 4838400 921600 5120 384 2 4
3/2 (547312° + 120420z* + 2472002 4 460800z 4 691200z + 921600) 2%/2 log(z) = (19263¢
A 1843200 +
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19.3 problem 1(iii)
Internal problem ID [6055]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 1(iii).

ODE order: 2.

ODE degree: 1.

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

(= +1)a%y" +3(z*+2)y +y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 81

‘Order:=8; ‘
‘dsolve((1-x“2)*x“2*diff(y(x),x$2)+3*(x+x“2)*diff(y(x),x)+y(x)=0,y(x),type='se#ies',x=0);

y()
_(e2In(z) +a) (143z+ 122 — 228 + oot — 3305 + 2006 — 183707 1 O (2%)) + ((-9) z — 12?2 + |

X

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 84

‘ AsymptoticDSolveValue [(1-x"2)*y"' ' [x]+3* (x+x~2)*y' [x]+y[x]==0,y[x],{x,0,7}] ‘

(:E)—)C 53x7+5_a:6+2_:v5_x_4_2_x3+z +c _19m7_x_6+3_m5+5_x4_x_2+1
y 20630 "24 T15 4 3 7420 144720 T 24 " 2
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19.4 problem 3(a)
Internal problem ID [6056]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

r*y +3zy + (1+2)y=0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 81

‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',Xf?);

y(z)
(c2In (2) + 1) (1 —T+ }1352 - 3_1631:3 + %304 - 1441100335 + 51814009”6 - 254011600377 +0 (xs)) + (293 - %xQ +
x
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 164

kAsymptoticDSolveValue [x~2*y' ' [x]+3*x*xy' [x]+(1+x) *y [x]==0,y[x],{x,0,7}]

2 2 2 ozt gty 2
& (_25401600 + 5isa00 ~Taa00 T 56 —se T4 T H1

y(z) —
@ "
1217 49z 13725 _ 25z* | 1123 _ 322
¥ ¢, | 592704000 ~ 5184000 + 33000 ~ 3456 T 108 L T2
x
z” a® 4 [l L
< 25101600 T 518200 — 4400 + 576 — 56 T 4 — 2 1) log(z)

T
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19.5 problem 3(b)
Internal problem ID [6057]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

.’L'2y” + 2x2y' _ 2y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 53

‘Order:=8; ‘
‘dsolve(x“2*diff(y(x),x$2)+2*x“2*diff(y(x),x)—2*y(x)=0,y(x),type='series',x=0)k

3 4 2 1 1 8
=ciz2( 1= °2_ % .3, 4 4+ .5 6 7 8
y(z) = ez < T @ = Tl — et et — + 0 (z°)

N c2(12 — 12z + 82® — 8a* + 2o’ — 26 4 1847 + O (7))

x
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 87
LAsymptoticDSolveValue [x~2xy' ' [x]+2*x~ 2%y ' [x] -2*y [x]==0,y[x],{x,0,7}] J

(:L')—)C _8_.’135_'_2_.’174_2_1173_'_2_1172_'_1_1 +e x_s_x_7+2_w6_4_$5+3_'#_x3+x2
y W75 T3 T3 2\135 35" 21 15 ' 5
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19.6 problem 3(c)
Internal problem ID [6058]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

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

2’y +5zy + (—2°+3)y =0

With the expansion point for the power series method at x = 0.

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

‘Order:=8; ‘
‘dsolve(x“2*diff(y(x),x$2)+5*x*diff(y(x),x)+(3-x“3)*y(x)=0,y(x),type='series',#=0);

c(1+ 2% + 2% + O (28)) N c2(—2— 22% — 528 + O (7))
x x3

y(z) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 40

‘ AsymptoticDSolveValue [x~2*y' "' [x]+5xx*y' [x]+(3-3%x~3)*y[x]==0,y[x],{x,0,7}]

(x) = ¢ z_3+i+1 +c x_5+z_2+1
y '\8 g3 \80 ' 5 =z
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19.7 problem 3(d)
Internal problem ID [6059]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 3(d).

ODE order: 2.

ODE degree: 1.

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

oy —2z(1+2)y +2(1+x)y =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 53

‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)—2*x*(x+1)*diff(y(x),x)+2*(x+1)*y(x)=0,y(x),type='s§#ies',x=0);

2 1 2 2 4 1
_ 2(q 42, .3 4 5 6 7 8
y(z) claz( o 0+ g2 et e ot + 0 (z%)

4 2 4 4 8
1 2 2 2 .3 “ 4 ) = .6 =T 8
+02x< + 22+ 2z —|—3z —|—3a: —|—15x +45a: +315a: + 0 (z°)
v Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 92

-

N
LAsymptoticDSolveValue [x~2xy' ' [x]-2%x*x (x+1) *y' [x]+2* (1+x) *y [x]==0,y[x],{x,0, 7}}]

47 425 225 42t
y@)%cl(i+i+i+i+zx3+2xz+x)

45 15 3 3
428 227 228 b 22t )

il el il il il 3 2
+c2<315+ st Tyt et
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19.8 problem 3(e)
Internal problem ID [6060]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 3(e).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessel]

2y +zy + (22 —1)y=0

With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 53

‘Order:=8; ‘
\dsolve(x*2*diff(y(x),x$2)+x*diff(y(x),x)+(x“2—1)*y(x)=0,y(x),type='serieS',X=¢)5

y(x)

_ az?(1— 122 + 552 — 5552 + 0 (2%)) + ca(In (z) (22 — §2* + 552° + O (28)) + (-2 + Sz* — 155
x

v Solution by Mathematica

Time used: 0.013 (sec). Leaf size: 75

LAsymptoticDSolveValue [x~2*y' ' [x]+x*y' [x]+(x"2-1)*y[x]==0,y[x],{x,0,7}] J

x’ x®
y(w) — 62(_9216 + 1—92 — g +£I7)
525 — 90z* + 288x2 + 1152 1 4 9
+ cl( 502 — @x(x — 24z% 4+ 192) log(x)>
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19.9 problem 3(f)
Internal problem ID [6061]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 166

Problem number: 3(f).

ODE order: 2.

ODE degree: 1.

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

2y —22%y + (4r —2)y =0

With the expansion point for the power series method at = 0.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 55

‘0rder:=8; ‘
Ldsolve(x‘Q*diff(y(x),x$2)—2*x‘2*diff(y(x),x)+(4*x—2)*y(x)=0,y(x),type='seriegf,x=0);

y(z) = a1z®(1+ 0 (7))
Lo (In (z) ((—48) 23 4+ O (2®)) + (12 + 36z + 722> + 88z® — 24z* — L2® — 1846 — 8347+ O (2?)))
T

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 58

LAsymptoticDSolveValue[x‘2*y"[x]—2*x‘2*y'[x]+(4*x—2)*y[x]== ,y[x1,{x,0,7}] J

425 + 18z + 90z* — 390x3 — 27022 — 135x — 45)

2 —42%1 -
y(x) = cox +cl< z* log(x) yT
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20 Chapter 4. Linear equations with Regular

Singular Points. Page 182

20.1 problem 4
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20.1 problem 4
Internal problem ID [6062]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 4. Linear equations with Regular Singular Points. Page 182

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(—2*+1)y" —2zy' +2y=0

With the expansion point for the power series method at x = 0.

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

‘Order:=8; ‘
\dsolve((1-x*2>*diff(y(x),x$2)-2*x*diff<y(x>,x)+2*y(x)=0,y(X>,tYPe=‘SerieS',X=P>;

y(z) = (1 . — %z‘l — éxﬁ) y(0) + D(y) (0) x + O(xs)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32

‘ AsymptoticDSolveValue[(1-x72)*y'' [x]-2*x*y' [x]+2*y[x]==0,y[x],{x,0,7}]

6 4

y(x)—)cl(—%—%—xz-l—l)—i-czw
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21 Chapter 5. Existence and uniqueness of
solutions to first order equations. Page 190

21.1 problem 1(a) . . . . . . .. 182
21.2 problem 1(b) . . . . . . .. 183l
21.3 problem 1(c) . . . . . . . 184
214 problem 1(d) . . . .. . . ... 186
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181



21.1 problem 1(a)
Internal problem ID [6063]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —ya® =0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve(diff (y(x),x)=x"2%y(x),y(x), singsol=all) J
23
y(z) =cres

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22

‘ DSolvel[y' [x]==x"2*y[x],y[x],x,IncludeSingularSolutions -> Truel

m3
y(x) = cre’s
y(z) =0
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21.2 problem 1(b)
Internal problem ID [6064]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy==z

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

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

y(x) =vVz2+a
y(x) =—vVal+
v Solution by Mathematica

Time used: 0.081 (sec). Leaf size: 35

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

y(xz) > =22+ 201
y(z) = V22 + 20
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21.3 problem 1(c)
Internal problem ID [6065]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y, —_ xz +:§ = 0
Yy—vy
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 498
Ldsolve (diff (y(x) ,x)=(x+x"2)/(y(x)-y(x)~2),y(x), singsol=all) J
y(x)
1
(1 — 4z — 632 — 12¢; + 21/428 + 1225 + 24c¢; 73 + 97* + 36¢,2% — 273 + 36¢7 — 322 — 6c1> :
- 2
1
+ T
2 (1 — 423 — 622 — 12¢; + 2+/428 + 1225 + 24c, 23 + 974 + 36¢172 — 273 + 36¢7 — 372 — 6cl> ?
L1
2
y(z) =

2
(1+iv/3) (—41'3 — 622 + 2/(22% + 327 + 601) (22° + 822 + 6¢1 — 1) — 12¢; + 1) P i3 2(—4:1

4 (—4x3 — 622 + 2./(22% + 327 + 60y) (22° + 322
y(z)
2
(iv3—1) (—4:v3 — 622 + 2/(22% + 327 + 601) (225 + 322 + 6¢1 — 1) — 12¢; + 1) P i3+ 2(—4x3 -

4 (—4933 — 622 +2,/(22° + 322 + 6c1) (22° + 322 + 6
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v/ Solution by Mathematica
Time used: 4.147 (sec). Leaf size: 346

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

1
y(z) — 5 {’/—4353 — 6224+ /=14 (=423 — 622+ 1+ 12¢)2 4+ 1 + 12¢

1

+ +1
{’/—4953 — 6224 /=14 (=423 — 622+ 14+ 12¢)) 2+ 1+ 12¢

1
y(z) — 3 2i(\/§+i> {’/—43:3 — 622 +\/—1+ (—4a3 — 622+ 14+ 12¢;)2 + 1+ 12¢

—2—2i/3

+ +4
{'/—4353 — 6224 \/—1+ (—423 — 622+ 14+ 12¢)2 4+ 1+ 12¢

1
y(@) = 3 —2<1+i\/§> U/ —aa® — 622 + \/“T F (—42® — 622 + 1 + 12c1) 2 + 1 + 126,

N 2i(v/3 + 1)
{'/—4953 — 6224 /=14 (—423 — 622+ 14+ 12¢) 2+ 1+ 12¢

+4
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21.4 problem 1(d)
Internal problem ID [6066]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

e hY

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

N J

yz)=In(In(e"+ 1)+ 1)

v/ Solution by Mathematica
Time used: 0.465 (sec). Leaf size: 15

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

y(xz) — log (log (€* + 1) + ¢1)
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21.5 problem 1(e)
Internal problem ID [6067]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y — y?z? = —4g?

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

Ldsolve (diff (y(x) ,x)=x"2%y(x) "2-4*x"2,y(x), singsol=all) J
23
—2-2e%5 ¢
y(@) = —m——
esc —1

v/ Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 52

LDSolve [y' [x]==x"2*y[x] "2-4*x"2,y[x] ,x,IncludeSingularSolutions -> True]

4z3
2 _ 2eT +4c

xTr) —
y(@) 1+e%+4c1

y(x) = -2
y(z) — 2
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21.6 problem 2(a)
Internal problem ID [6068]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y/_y2:0

With initial conditions

[y(z0) = vo]

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

dsolve([diff (y(x),x)=y(x)"2,y(x__0) = y__0],y(x), singsol=all)

N J

Yo
14+ (z— o) Yo

y(z) = —

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 16

LDSolve [{y' [x]==x2*y[x],{y[x0]==y0}},y[x],x,IncludeSingularSolutions -> True] J

y(m) N y06x2(m—x0)
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21.7 problem 3(a)
Internal problem ID [6069]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —2y=0

With initial conditions

[y(zo) = yo]

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 28

-

Ldsolve([diff (y(x) ,x)=2*sqrt(y(x)),y(x__0) = y__0],y(x), singsol=all)

~—

y(x) = (27 — 20) \/¥o + T° — 2270 + T3 + Yo

v/ Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 33

LDSolve {y' [x]==2#Sqrt [y [x]],{y[x0]==y0}},y[x],x,IncludeSingularSolutions -> Tj(:ue]

y(z) — (x —x0+ \/y_O)2
y(x) — (—x +x0 + \/y_0>2
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21.8 problem 3(b)
Internal problem ID [6070]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —2y=0

With initial conditions

[y(zo) = 0]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

-

Ldsolve([diff(y(x),x)=2*sqrt(y(x)),y(x__0) = 0],y(x), singsol=all)

~—

y(z) =0

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6

LDSolve {y' [x]==2%Sqrt [y [x]],{y[x0]==03}},y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) =0

190



21.9 problem 4(a)
Internal problem ID [6071]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

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

y_x+y=0
zT—Yy
v Solution by Maple
Time used: 0.032 (sec). Leaf size: 24
Ldsolve (diff (y(x) ,x)=(x+y(x))/(x-y(x)),y(x), singsol=all) J

y(x) = tan (RootOf (—2_Z+1In (sec(_2)*) +2In(z) +2¢1)) =

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 36

-

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

~—

Solve E log (%)2 + 1) _ arctan (@) — _log(z) + cl,y(x)]
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21.10 problem 4(b)
Internal problem ID [6072]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

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

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

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

y(x) = x LambertW <e; )

v Solution by Mathematica
Time used: 2.317 (sec). Leaf size: 21

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

N J

y(z) = xW(e—)

y(z) =0
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21.11 problem 4(c)
Internal problem ID [6073]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

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

y_ﬁ+w+f_

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

y(z) =tan(ln(z) + ¢1) z

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 13

s

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

y(z) — ztan(log(z) + ¢1)
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21.12 problem 4(d)
Internal problem ID [6074]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 4(d).

ODE order: 1.

ODE degree: 1.

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

y_vrTe
z
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve (diff (y(x) ,x)=(y(x)+x*exp(-2*y(x) /x))/x,y(x), singsol=all) J

(In(2)+In(n(z) + 1))z
2

y(z) =

v/ Solution by Mathematica
Time used: 0.412 (sec). Leaf size: 18

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

(@) > Swlog(2(log(2) + 1)
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21.13 problem 5(a)
Internal problem ID [6075]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 5(a).

ODE order: 1.

ODE degree: 1.

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

) _Toy+2
—1+y+=zx

v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 33

‘dsolve(diff(y(x),x)=(x—y(x)+2)/(x+y(x)-1),y(x), singsol=all)

—\/1+8(x+§)2c%+(—2x+2)c1

201

y(z) =

v/ Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 53

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

y(x) » —V/222 + 204+ 14+c,—z+1
y(z) = 222+ 20+ 1+c —x+1
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21.14 problem 5(b)
Internal problem ID [6076]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 5(b).

ODE order: 1.

ODE degree: 1.

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

, 2r+3y+1

=0
x—2y—1

v/ Solution by Maple
Time used: 0.312 (sec). Leaf size: 61

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

5 T
y(z) = 14 9
N V3 (7z — 1) tan (RootOf (—2v/3 In (2) + v/3 In (sec (_2)* (Tz — 1)2) +v3In(3)+2v3c1 —4_2))

14

v/ Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 85

e N

LDSolve [y' [x]==(2*x+3*y [x]+1) / (x-2*y[x]-1) ,y[x] ,x,IncludeSingularSolutions -> jl'rue]

4y(z) + 5z +1 _ 472 + Ty(z)? + (Tz + 5)y(z) + =+ 1)
Solve {32\/§arctan (\/5(—2y(m) . 1)> —3(8 log ( (1= 72y )

+16log(7z — 1) + 7c1) ,y(x)]
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21.15 problem 5(c)
Internal problem ID [6077]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 5(c).

ODE order: 1.

ODE degree: 1.

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

r y+x+1 _
y 20+ 2y —1

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 21

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

N J

_ LambertW (—2e~%+%1)

y(z) = 5 T

v Solution by Mathematica
Time used: 4.2 (sec). Leaf size: 32

-

N
LDSolve [y' [x]==(x+y[x]+1)/(2*x+2*y[x]-1) ,y[x] ,x,IncludeSingularSolutions —-> Trj.\e]

y(z) > —x — %W(—e_‘%_lﬂl)

y(x) - —x
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21.16 problem 6(b)
Internal problem ID [6078]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 190
Problem number: 6(b).

ODE order: 1.

ODE degree: 1.

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

, (-lt+y+a)’

=0
2(z +2)°

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

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

N\ J

y(z) = 3+ tan (wﬂ-%)( +2)

v Solution by Mathematica
Time used: 0.411 (sec). Leaf size: 99

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

2/(z + 2)'z + (2 + 31)2%(z + 2)* — 2iciz — (6 + 4i)cy

y(z) =

y(z) = iz + (3 + 21)
y(z) = iz + (3 + 21)
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22 Chapter 5. Existence and uniqueness of

solutions to first order equations. Page 198

22.1 problem 1(a)
22.2 problem 1(b)
22.3 problem 1(c)
22.4 problem 1(d)
22.5 problem 1(e)
22.6 problem 1(f)
22.7 problem 1(g)
22.8 problem 1(h)
22.9 problem 2(a)
22.10problem 2(b)
22.11problem 2(c)
22.12problem 2(d)
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22.1 problem 1(a)
Internal problem ID [6079]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

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

2zy + (2 +3y°) y' =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 189

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

2
—12c122 + (108 +12,/12345 + 81) ’

y(z) 1

6 (108 + 12/ 12620 +81) ' /&

1

(1+iv3) (108 + 12/12¢a + 81 (V3 - 1) va

y@) = - 12,/c; N I
! (108 +12,/128375 + 81) ’
1

iv/3 —1) (108 +12,/12c325 + 81)° 1 4+ 3v/3) 22

sy = 3 sl)  aeef)eva

12ve (108 +12,/12325 + 81) ’
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v/ Solution by Mathematica
Time used: 27.686 (sec). Leaf size: 442

kDSolve [2xx*y [x]+(x~2+3*y [x] "2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

N —2\9/5.’132 + \3/5( 1226 + 81e2c1 4+ 9601) 2/3

62/ 3{‘/ 1226 + 8le?1 4 Qe
" i22/3/3(V/3 + 1) (V1225 + 812t + 9 ) /3 + 2v/2v/3(v/3 + 3i) z°

12 Q/\/ 1226 + 81e2c1 + 9ecr
. 22/33/3(—1 — iv/3) (V1225 + 812t + 9et) 2/3 4 2v/2v/3(v/3 — 3i) 2

y(z)

y(z

y(z)
12 i/\/ 1225 + 81e2c1 4 9ect

y(x) =0

@) V2
Y N

oy, (VB=3i)a® — (V3 +3i) Vb
y(z) = 655
)(@) - (V3 +3i) 22 — (v/3 — 3i) Vab

6
6V 6
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22.2 problem 1(b)
Internal problem ID [6080]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

zy+ (z+y)y = —2?

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 53

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

973
y(m)—)—m—\/—%+x2+cl

223
y(r) - —x + —?—l—CL‘Q—I-Cl
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22.3 problem 1(c)
Internal problem ID [6081]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

e(1+y)y =—€

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

s

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

~—

y(z) = LambertW (—c; — €°)

v/ Solution by Mathematica
Time used: 60.161 (sec). Leaf size: 14

-

N
LDSolve [Exp [x]+(Exp [y [x]]1*(y[x]+1))*y' [x]==0,y[x] ,x,IncludeSingularSolutions —j> True]

y(x) > W(—e"+ 1)
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22.4 problem 1(d)
Internal problem ID [6082]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

cos () cos (y)® — sin (z) sin (2y) y' = 0

v Solution by Maple
Time used: 0.219 (sec). Leaf size: 25

‘dsolve(cos(x)*cos(y(x))“2—sin(x)*sin(2*y(x))*diff(y(x),x)=0,y(x), singsol=a11}

1
y(x) = arccos (ClTIl(CB)>

T . 1
y(z) = ) + arcsi ( ey (z))
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v/ Solution by Mathematica
Time used: 6.536 (sec). Leaf size: 73

-

N
kDSolve [Cos [x] *Cos [y [x]]~2-Sin[x]*Sin[2*y[x]]*y' [x]==0,y[x],x, IncludeSingularSﬁ:lutions -> Tru

y(x) — — arccos (—m>
y(x) — arccos (—m>

y(z) - —

73
y(z) —

|3
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22.5 problem 1(e)
Internal problem ID [6083]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v3z? — By =0

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

Ldsolve(x"2*y(x)"3—x"3*y(x) ~2xdiff (y(x),x)=0,y(x), singsol=all) J
y(z) =0
y(x) =z

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 19

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

y(z) =0
y(z) = az
y(z) =0
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22.6 problem 1(f)
Internal problem ID [6084]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

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

/

y+@—y)y =—2

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 49

s

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

~—

_az—/2r%G +1

y(@) =
1
() ar+/2z2c2 +1
Y\xr) =
C1

v/ Solution by Mathematica
Time used: 0.449 (sec). Leaf size: 86

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

N

(z) &z — V222 + 2
y(z) = =+ V222 + €21
(z)
(z)
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22.7 problem 1(g)
Internal problem ID [6085]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

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

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

Ldsolve ((2*y (x) *exp (2*x) +2*x*cos (y(x)) )+ (exp(2*x) -x"2*sin(y(x)) ) *diff (y (x) ,x) =? ,y(x), singsol

cos (y(z)) 2> + y(z)e* +¢; =0

v/ Solution by Mathematica
Time used: 0.414 (sec). Leaf size: 30

e

kDSolve [(2*y [x] *Exp [2*x] +2*x*Cos [y [x]]) + (Exp [2*%x] -x~2*Sin [y [x]]) *y' [x]==0,y [x]\J,x ,IncludeSingu

Solve [z (%xQ cos(y(z)) + %e%y(x)) _e, y(x)}
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22.8 problem 1(h)
Internal problem ID [6086]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

ry +y=—-3In(z) x> —2°

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

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

—23In (z) + ¢;
T

y(z) =

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19

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

—x3log(x) + 1
T

y(z) —
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22.9 problem 2(a)
Internal problem ID [6087]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y + 3zy’y = -2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

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

Wl

(=2’ +c)z)

y(z) = -
y(@) = — (—z* + cl)2a23 (1+4iv/3)
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v/ Solution by Mathematica
Time used: 0.281 (sec). Leaf size: 215

kDSolve [(3*y[x] ~3+2)+(3*x*y [x] ~2) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

3 1 3
- — _2 3 9c1
3 V z° 4+ e

y(z) = — .
y(2) V—213 + 91
V3z
y(z) — (=1)*3V =243 + e
V3z
2
3
y(z) =4/ —3
2
3
y(z) = —{/3
2
vle) > —(-152
2 5
3
y(z) = (at)8
3 2 Y 3
3
y(z) = ——
(—1)2/3¢ 293
y(z) = . 3
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22.10 problem 2(b)
Internal problem ID [6088]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

e B

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

1
y(z) = arccos (cls—ln(x)>

T . 1
y(z) = 3 + arcsi (\/W)

v/ Solution by Mathematica
Time used: 0.491 (sec). Leaf size: 43

LDSolve [Cos[x]*cos[y[x]1-(2*Sin[x]*Sin[y[x]])*y' [x]==0,y[x],x, IncludeSingularSﬂolutions -> Tru

y(z) — InverseFunction { /1 . %cﬂ( [1]&} B log(sin(z)) + cl}

y(z) = cos=H(0)
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22.11 problem 2(c)
Internal problem ID [6089]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

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

52°y® + 2y + (3yz* +2z)y' =0

v/ Solution by Maple
Time used: 0.515 (sec). Leaf size: 350

Ldsolve((5*x‘3*y(x)“2+2*y(x))+(3*x‘4*y(x)+2*x)*diff(y(x),x)=0,y(x), singsol=a;}>

2\ 2
3
123 (1211?c§+((9z2+‘ /—12c‘11+81z4) cl) )

st (o iacrsia)e) :
y(z) p
y(z)
_cl((9x2+\/m>cl)% N 323 <m2+_12c;%w> <i3f15—3§> ((9w2+\/m)cl)% B (8843} )2der
_ 3 1 6
c1<<9x2 +/—12c¢} + 819:4) cl) §x3
y(z) =

winy

o ALV TIRT g (Y (i ) (02 o) )

9 9

2

4<<9x2 + /—12¢t + 813:4) cl> * 13¢y
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v/ Solution by Mathematica
Time used: 49.208 (sec). Leaf size: 400

tDSolve [(5*x~3*y [x] ~2+2xy [x])+(3*x~4xy [x] +2*x) *y' [x]==0,y[x],x, IncludeSingular?olutions -> Tr

y(z)
—2z% + 70 10 3 207 + 22/3 {'/27013510 — 226 4+ 3\/5\/012016 (—4 + 27
HEC IV Ve e e
%
625
y(z)
2(1+iv3)zt
—4x? — - — ; + ) + i22/3(\/§ + Z) {)/2701.%10 — 276 + 3\/5, /clxlﬁ
3\/ C;x — 8 + 5\/3\/01%16 (—4+27c,z%)
_)
125
y(z) —
i i)t
4z2 — oo 23<‘/§+ ) + 223 (1 +4v/3) f‘/ 27¢1x10 — 226 + 3v/3/ ¢y
3\/ c;w — x5+ 5\/5\/013716 (—4 + 27cyz4)

1225
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22.12 problem 2(d)
Internal problem ID [6090]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 5. Existence and uniqueness of solutions to first order equations. Page 198
Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

e +ze’ +xely =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

Ldsolve ((exp(y(x))+x*exp(y(x)))+(x*exp(y(x)))*diff (y(x),x)=0,y(x), singsol=a11})

y(r) = —z—In(z) + ¢

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 15

-

DSolve [(Exp [y [x]]+x*Exp [y [x]]1)+(x*Exp [y [x]]) *y' [x]==0,y[x],x, IncludeSingularS\{olutionS -> Tru

y(z) = —z —log(z) + ¢

215



23 Chapter 6. Existence and uniqueness of
solutions to systems and nth order equations.

Page 238
23.1 problem 1(a) . . . . . . ... 217
23.2 problem 1(b) . . . . . .. .. 218
23.3 problem 1(c) . . . . . ... 219
23.4 problem 1(d) . . . . . . ... 221]
23.5 problem 1(e) . . . . . . .. 2221
23.6 problem 1(f) . . . . . . . . ..
23.7 problem 2 . . . . ... 224
23.8 problem 3 . . . ... e 225
23.9 problem 5(b) . . . ...
23.10problem 5(c) . . . ... 2271

216



23.1 problem 1(a)
Internal problem ID [6091]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

yll+yI:1

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

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

N

y(z) = —cie™" +z+c

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

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

y(x) >z —ce® + e

217



23.2 problem 1(b)
Internal problem ID [6092]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

yll + y/em — e:l:

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

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

N J

y(z) = —c; explntegral; (%) + z + ¢

v/ Solution by Mathematica
Time used: 0.081 (sec). Leaf size: 18

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

y(z) — ¢, ExplntegralEi (—e®) + = + ¢

218



23.3 problem 1(c)
Internal problem ID [6093]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

vy’ +4y° =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 158

| —

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

y(z) =0 1
y(z) = (5berx + 5eg) B

. (iﬁ\/?)—\/g-l-\/g—l-l) (501a:+502)%
y(z) = — i

( V25 \/5 — 1) 5ciT + 502)%

y(z) =

o (f\/5+ \/_+1> (5e12 + 5ea)®
y(z) =

@) (i\/ﬁ\/5+\/5+\/5—1> (5clx+5cz)%
y(z) = 1
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v/ Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 20

-

N
kDSolve [y[x]l*y'' [x]+4*(y' [x])~2==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = c2v/bxr — ¢
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23.4 problem 1(d)
Internal problem ID [6094]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

y"+k2y=0

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

e hY

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

N\ J

y(z) = ¢ sin (kx) + ¢z cos (kx)

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

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

y(z) = ¢; cos(kx) + co sin(kx)
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23.5 problem 1(e)
Internal problem ID [6095]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

y' —yy=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

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

N J

tan (%) \/§

y(z) = o
v/ Solution by Mathematica
Time used: 16.739 (sec). Leaf size: 34
‘ DSolvely'' [x]==y[x]*y'[x],y[x],x,IncludeSingularSolutions -> True] J

y(z) = V2,/c; tan (@)
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23.6 problem 1(f)
Internal problem ID [6096]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

Jiy” _ 2y/ — 173

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

-

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

N\ J

1 1
y(x) = Zac‘l + gclx3 + o
v/ Solution by Mathematica

Time used: 0.031 (sec). Leaf size: 24

e

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

~—

3

+ C2

4
)+ 24 o

T3
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23.7 problem 2
Internal problem ID [6097]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

y// _y/2 =1

With initial conditions

[y(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 7

e

Ldsolve([diff(y(x),x$2)=1+diff(y(x),x)’"2,y(0) =0, D(y () =0],yx), singsol%all)

y(2) = In (sec (z))

v/ Solution by Mathematica
Time used: 2.581 (sec). Leaf size: 27

-

LDSolve [{y'' [x]==1+(y' [x])~2,{y[0]==0,y' [0]==0}},y[x],x, IncludeSingularSolutio;ﬂs -> True]

y(z) = —log(—cos(z)) + im
y(z) — — log(cos(z))
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23.8 problem 3
Internal problem ID [6098]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

=0

12

With initial conditions

[y(0) = 1,%'(0) = —1]

v Solution by Maple
Time used: 0.469 (sec). Leaf size: 26

-

dsolve([diff (y(x),x$2)=-1/(2*diff (y(x),x)"2),y(0) = 1, D(y)(0) = -1]1,y(x), si\#gsol=a11)

N

y(z) = 3(z+2) (—12x1; 8)s (iv3—1) N g

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 27

‘DSolve {y'' [x]==-1/(2*(y' [x])~2),{y[0]==1,y' [0]==-1}},y[x] ,x,IncludeSingularS{olutions -> Tru

(&) = 5 (12— (~2)%(~3z - 2)*)
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23.9 problem 5(b)
Internal problem ID [6099]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 5(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

Y +sin(y) = 0

With initial conditions

v/ Solution by Maple
Time used: 1.062 (sec). Leaf size: 53

‘dsolve([diff(y(x),x$2)+sin(y(x))=0,y(0) = 0, D(y) (0) = betal,y(x), singsol=a1#.)

_Z 1
y(z) = RootOf (— ( /0 NI 2d_a) + :c)

_Z 1
y(z) = RootOf (/0 Vo (T = 2d_a + x)

v/ Solution by Mathematica
Time used: 0.621 (sec). Leaf size: 19

-

LDSolve [{y'' [x]1+Sin[y[x]]1==0,{y[0]==0,y' [0]==\[Betal }},y[x],x, IncludeSingularS}lutions -> Tru

y(x) — 2 JacobiAmplitude (?, %)
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23.10 problem 5(c)
Internal problem ID [6100]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 238

Problem number: 5(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

Y +sin(y) = 0

With initial conditions

[¥(0) = 0,4(0) = 2]

v/ Solution by Maple
Time used: 1.296 (sec). Leaf size: 23

‘dsolve([diff(y(x),x$2)+sin(y(x))=0,y(0) = 0, D(y)(0) = 2],y(x), singsol=all)

v(a) = Rootof ([ see (5°) csgm (cos (5°) ) o) +2

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

LDSolve [{y'' [x]+Sin[y[x]1]1==0,{y[0]==0,y' [0]==2}},y[x],x, IncludeSingularSolutioj;s -> True]

{
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24.3 problem 5 . . . ... 2311
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24.1 problem 3

Internal problem ID [6101]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 250

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[¥1(0) = 1,12(0) = 2]

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

-

Ldsolve([diff(y__l(x),x) =y__1(x), diff(y__2(x),x) = y__1(x)+y__2(x), y__1(0)} =1, y__2(0) =

T

() =e
yo(z) = (z +2)€”

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 18

‘ DSolve [{y1l' [x]==y1[x],y2' [x]==y1[x]+y2[x]},{y1[0]==1,y2[0]==2},{y1[x],y2[x]} ,#, IncludeSingul

yl(z) = €°
y2(z) = €°(z + 2)

229



24.2 problem 4
Internal problem ID [6102]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 250

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

Y1 () = ya()
Yo() = 6y1(7) + y2(z)
With initial conditions

[¥1(0) = 1,2(0) = —1]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

[dsolve([diff(y__l(x),x) = y__2(x), diff(y__2(x),x) = 6xy__1(x)+y__2(x), y__1(})) =1, y__2(0)

46—21: e3z
nE) =——+75

8e 2% 37
Y2(z) = — 5 + 5

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 42

‘ DSolve [{y1' [x]==y2[x],y2' [x]==6%y1l[x]+y2[x]},{y1[0]==1,y2[0]==-1},{y1[x],y2 [xﬂ },x,IncludeSir

yl(z) — %6_236 (e +4)

y2(z) — %e_zx (3¢ —8)
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24.3 problem 5
Internal problem ID [6103]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY

1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 250

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = y1(z) + ya(2)
Yo(x) = 1 (z) + v2(z) + €
With initial conditions

[¥1(0) = 0,92(0) = O]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

-

Ldsolve([diff(y__l(x),x) = y__1(x)+y__2(x), diff(y__2(x),x) =y _1(x)+y__2(x)+}xr>(3*x), y__1(

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 46

‘ DSolve [{yl' [x]==y1[x]+y2[x],y2"' [x]==y1[x]+y2[x]+Exp[3*x]},{y1[0]==0,y2[0]==0} L {y1lx],y2[x]},

vi(z) - é(e“’ C1)? (2" + 1)

y2(x) — é(—362$ +4e* — 1)
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25.1 problem 2
Internal problem ID [6104]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover. NY
1961

Section: Chapter 6. Existence and uniqueness of solutions to systems and nth order equa-
tions. Page 254

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

Y1 () = 3y1 () + zys(z)
Yo(z) = va(z) + 2°ys(z)
Y3() = 2xy2(x) — y2(z) + € ys(2)

X Solution by Maple

[dsolve ([diff(y__1(x),x)=3*y__1(x)+x*y__3(x),diff(y__2(x),x)=y__2(x)+x"3*y__3 (}() ,diff (y__3(x)

No solution found

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

-

LDSolve [{y1' [x]==3*y1[x]+x*y3[x],y2"' [x]==y2[x]+x~3*y3[x],y3' [x]==2*x*yl[x]-y2 [}(] +Exp [x] *y3 [x]

Not solved
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