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1.1 problem 1 (a)

Internal problem ID [5158]

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

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) =0

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

NY 1961

-

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

| —

e3x

y(z) = - —cos () +

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 21

-

LDSolve [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 [5159]

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]]

y' —2—1=0

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

e

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

~—

1
y(x) = Ez’?’ + 22+ ez + o

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

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

~—

3

T
y(x)—>€+x2+02x+01



1.3 problem 1 (d)

Internal problem ID [5160)]

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]]

y/// _ x2 =0

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

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

1 1
y(x) = @x‘r’ + Eclxz + zco + c3

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

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

-/

5

z
y(z) — 5 cst? 4 cox + 1



1.4 problem 2 (a)

Internal problem ID [5161]

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: 0.016 (sec). Leaf size: 11

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

— sin(z)

y(x) = cre
v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 19

-

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

| —

y(x) = cre” sin(z)

y(z) =0



1.5 problem 2 (b)

Internal problem ID [5162]

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) =0

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

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

y(z) =sin (z) — 1 4 ¢;e™ 0@

v/ Solution by Mathematica

Time used: 0.051 (sec). Leaf size: 18

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

y(x) = sin(z) + ce” 2@ —1



1.6 problem 2 (c)

Internal problem ID [5163]

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]]

Yy —y=0

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

e

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

~—

y(z) = e %c; + €%cy

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

-

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

-/

y(z) = c1€” + coe™
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1.7 problem 2 (f)

Internal problem ID [5164]

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

e

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

~—

y(x) = ¢y sin (2z) + ¢ cos (2x)

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

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

y(x) = ¢1 cos(2z) + co sin(2x)
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1.8 problem 2 (h)

Internal problem ID [5165]

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: 0.0 (sec). Leaf size: 17

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

y(z) = ¢; sin (kx) + ¢z cos (kz)

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

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

y(z) = ¢; cos(kx) + co sin(kx)
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1.9 problem 3(a)

Internal problem ID [5166]

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=0

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

e

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

~—

v Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 24

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

~—
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1.10 problem 4(a)

Internal problem ID [5167]

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 —1-3z=0

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

e

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

~—

1 1
y(z) = §x3 + 5332 +caz+c

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(x) — 3 (3:3 + 2% + 2c0 + 201)
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1.11 problem 5(a)

Internal problem ID [5168]

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]

Y —ky=0

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

e

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

~—

y(z) = cre™”

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 18

-

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

-/

y(x) = eke

y(z) =0



2 Chapter 1.6 Introduction— Linear equations of
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2.1 problem 1(a)

Internal problem ID [5169]

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]

Yy —2y—1=0

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

e

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

~—

1
y(o) = =5 + ¥

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 24

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

~—

1
y(x) — ~3 + c1e**

y(z) — —%
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2.2 problem 1(b)

Internal problem ID [5170)]

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" =0

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

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

T

e
y(z) = 5 +e "¢

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 21

-

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

~—

T

e
y(x) — 5 + cie”

T
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2.3 problem 1(c)

Internal problem ID [5171]

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‘]]

Yy —2y—2>—2=0

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

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

2
1
y(x) = —% —z— §+e29”c1

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 23

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

-/

1
y(z) — —E(m +1)% + c1e*
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2.4 problem 1(d)

Internal problem ID [5172]

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 —2e =0

v/ Solution by Maple
Time used: 0.015 (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: 0.059 (sec). Leaf size: 23

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

y(z) = e (—1+ c1e*/?)
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2.5 problem 1(e)

Internal problem ID [5173]

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‘]]

Y +3y—e“=0

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

-

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

N

3 7 )
— 2 v (3+%)z —3x
y(x) ((10 1O)e +cl)e

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 29

e

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

~—
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2.6 problem 2

Internal problem ID [5174]

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—z=0

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

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

y(z) = —iz+ 1+ e “c;

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 22

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

y(z) = —iz +ce”® +1



22

2.7 problem 3

Internal problem ID [5175]

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: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Ly +Ry—E=0

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 23

kDSolve [Lxy' [x]+R*y [x]==EO0,y[x],x,IncludeSingularSolutions -> True]
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2.8 problem 4

Internal problem ID [5176]

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 — E'sin (wz) =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

-

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

| —

E(L cos (wz)w — e~ L Lw — sin (wz) R)
y(.’l}) == w22 + R2

v/ Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 47

LDSolve [{L*y' [x]+R*y [x]==EO*Sin[\ [Omega] *x] ,{y [0]==0}},y[x],x, IncludeSingularSolutJions -> True

EO0 (Lwe_% — Lw cos(zw) + Rsin(ww))
122 + R?

y(z) —
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2.9 problem 5

Internal problem ID [5177]

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“* =0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 38

‘ dsolve ([L*diff (y(x) ,x)+R*y(x)=Exexp(I*omega*x),y(0) = 0],y(x), singsol=all)

E(ez(uzw) - 1) e T
y(@) = tLw+ R

v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 43

‘ DSolve [{L*y' [x]+R*y [x]==EO*Exp [I*\ [Omega] *x] ,{y[0]==0}},y[x],x, IncludeSingularSol\utions -> Tr

E0e~ & (—1 + ez(RTLW)>
R+1iLw

y(z) =
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2.10 problem 7

Internal problem ID [5178]

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)=0

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

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

y(@) = ( [ e+ )

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 32

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

~—

y(z) > e (/w eKWp(K[1])dK 1] + cl>

1
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3 Chapter 1. Introduction— Linear equations of First
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3.1 problem 1(a) . . . . . ... 27
3.2 problem 1(b) . . . . ... 28]
3.3 problem 1(c) . . . . . ... 29
34 problem 1(d) . . . ... . ... 30
3.5 problem 1(€) . . . . . . Bl
3.6 problem 2 . . . . ... e e e
3.7 problem 3 . . . . .. e
3.8 problem 8 . . . .. 341
3.9 problem 14(a) . . . . . ...
3.10 problem 14(b) . . . . . . . . 36

3.11 problem 14(b) . . . . . . . . L 37
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3.1 problem 1(a)

Internal problem ID [5179]

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]

y+2zy—z=0

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

e

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

~—

1
y(z) = 2 +ce®

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 26

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

~—
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3.2 problem 1(b)

Internal problem ID [5180)]

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]

yYr+y—32+1=0

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

Ldsolve(x*diff(y(x),x)+y(x)=3*x‘3-1,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20

LDSolve [x*xy' [x]+y[x]==3*x"3-1,y[x],x,IncludeSingularSolutions -> True]
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3.3 problem 1(c)

Internal problem ID [5181]

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:0

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

e

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

~—

y(z) =3+e ¢
v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 22

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

y(z) = 3+cre™®
y(@) =3



-
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3.4 problem 1(d)

Internal problem ID [5182]

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]

y — ytan (z) — @ =0

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

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

esin(x) + ¢

y(@) = cos ()

v/ Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 15

-/

N

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

y(z) — sec(z) (esm(m) +c)
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3.5 problem 1(e)

Internal problem ID [5183]

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]

y + 2y —ze ™ =0

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

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

-/

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 24

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

y(x) — %e“’”Q (z° +2c1)
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3.6 problem 2

Internal problem ID [5184]

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]

Y +ycos (z) —e 0@ =0

With initial conditions

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

-

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

~—

v/ Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 13

-

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

y(x) — ze” sin(z)



3.7 problem 3

Internal problem ID [5185]

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

22y +22y—1=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
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Ldsolve(x‘2*diff(y(x),x)+2*x*y(x)=1,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 13

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

N




3.8 problem 8

Internal problem ID [5186]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover
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)=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20
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‘dsolve(diff(y(x),x)+2*y(x)=b(x),y(x), singsol=all)

y(z) = (/ b(z) e**dz + cl) 022

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 31

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

y(z) — e > (/w KUy K[1])dK 1] + cl)

1

~—



3.9 problem 14(a)

Internal problem ID [5187]
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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—1—y=0

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)=e"—1
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 10

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

ylz) > e* -1



3.10 problem 14(b)

Internal problem ID [5188]
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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—1-y"=0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 6

e

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

~—

y(z) = tan (z)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 7

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

y(x) — tan(z)



3.11 problem 14(b)

Internal problem ID [5189]
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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—1-y"=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 6

e

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

~—

y(z) = tan (z)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 7

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

y(x) — tan(z)
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4.1 problem 1(a)
Internal problem ID [5190]

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

e

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

2 2x

y(x) = e*®c; + coe”

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 22

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

N

y(z) — e (0164“” + 02)

~—
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4.2 problem 1(b)
Internal problem ID [5191]

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]]

3y +2y=0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 23

e

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

y(x) = ¢1 sin (@) + ¢y cos (@)

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 32

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

y(x) — ¢; cos (\/21‘) + co8in ( §x>

~—
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4.3 problem 1(c)
Internal problem ID [5192]

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

e

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

y(x) = ¢y sin (4z) + ¢ cos (4x)

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 20

~—

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

y(x) — ¢1 cos(4z) + co sin(4x)
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4.4 problem 1(d)
Internal problem ID [5193]

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]]

yIIZO

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

e

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

y(z) =1z + ¢

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 12

~—

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

y(x) = o+ ¢



4.5 problem 1(e)

Internal problem ID [5194]
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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: 31

e

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

~—

y(z) = cie ™ sin (\/5 x) + coe ™ cos (\@ x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 38

r

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

| —

y(z) — e_i(H‘/i)x (0262i\/§“’ + cl>



4.6 problem 1(f)
Internal problem ID [5195]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover
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: 21
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e

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

y(x) = c; sin (7) €** + ¢, cos (z) e**

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 22

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

N

y(x) — €**(cy cos(z) + ¢; sin(x))

~—
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4.7 problem 1(g)
Internal problem ID [5196]

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

Ldsolve (diff (y(x) ,x$2)+(3*I-1)*diff (y(x),x)-3*I*y(x)=0,y(x), singsol=all) J

y(z) = 167" + €%cy

v Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 22

LDSolve [y'' [x]+(3*I-1)*y' [x]-3*I*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = c1e7% + cpe”
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4.8 problem 2(a)

Internal problem ID [5197]

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

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

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(0) = 1, D(y)(0) = 0],y(x), singso]}all)

(35 +2) e
5

y(z) =

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

DSolve[{y'' [x]+y' [x]-6*y[x]==0,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSolution% -> Truel

N\

y(z) — %6_396 (3¢ +2)
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4.9 problem 2(b)

Internal problem ID [5198]

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,%'(0) = 1]

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

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x), singso]}all)

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

DSolve[{y'' [x]+y' [x]-6*y[x]==0,{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularSolution% -> Truel

N\
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4.10 problem 3(a)

Internal problem ID [5199]

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: 0.0 (sec). Leaf size: 11

e hY

dsolve([diff (y(x),x$2)+y(x)=0,y(0) = 1, y(1/2+#Pi) = 2],y(x), singsol=all)

N J

y(z) = 2sin (z) + cos (z)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 12

N
LDSolve [{y'' [x]+y[x]==0,{y[0]==1,y[Pi/2]==2}},y[x],x,IncludeSingularSolutions -> TJrue]

y(z) — 2sin(x) + cos(z)
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4.11 problem 3(b)

Internal problem ID [5200]

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
[y(0) = 0,y(m) = 0]

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

-

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

y(x) = ¢y sin (z)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 10

LDSolve [{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 [5201]

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: 0.015 (sec). Leaf size: 8

e hY

dsolve([diff (y(x),x$2)+y(x)=0,y(0) = 0, D(y) (1/2*%Pi) = 0],y(x), singsol=all)

N J

y(x) = ¢y sin (z)
v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 10

~N

LDSolve[{y"[x]+y[x]==0,{y[0]==0,y'[Pi/2]==0}},y[x],x,IncludeSingularSolutions —>/Frue]

y(x) — c; sin(z)
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4.13 problem 3(d)

Internal problem ID [5202]

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: 0.0 (sec). Leaf size: 5

e hY

dsolve([diff (y(x),x$2)+y(x)=0,y(0) = 0, y(1/2+#Pi) = 0],y(x), singsol=all)

N J

y(z) =0
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 6

.
LDSolve[{y"[x]+y[x]==O,{y[0]==0,y[Pi/2]==0}},y[x],x,IncludeSingularSolutions -> ?Fue]

y(z) =0
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5.1 problem 1(a)

Internal problem ID [5203]

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,%'(0) = 1]

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

-

Ldsolve( [diff (y(x),x$2)-2xdiff (y(x),x)-3*y(x)=0,y(0) = 0, D(y)(0) = 1],y(x), sing; 1=all)

e3a: e T
y(@) = — — 4

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 13

DSolve[{y'' [x]-2*y' [x]-3*y[x]==0,{y[0]==0,y"' [0]==1}},y[x],x, IncludeSingularSolutiFms -> Truel

N\

y(x) — €”sinh(z) cosh(z)
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5.2 problem 1(b)

Internal problem ID [5204]

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

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 5

Ldsolve([diff(y(x),x$2)+(4*I+1)*diff(y(x),x)+y(x)=0,y(0) =0, D (0) = 01,y(x), sJingsol=all)

y(z) =0
v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 6

e B

LDSolve [{y'' [x]+(4*I+1)*y' [x]+y[x]==0,{y[0]==0,y' [0]==0}},y[x],x, IncludeSingularSoJlutions -> T

y(z) =0
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5.3 problem 1(c)

Internal problem ID [5205]

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

[y(0) = 2,4'(0) = 0]

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

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

(.’L’)_ 1_% e—3im_|_ 9_*_% em
W =\5"73 575

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31

-

DSolve [{y'' [x]+(3*I-1)*y' [x]-3*I*y[x]==0,{y[0]==2,y' [0]==0}},y([x],x, IncludeSingulﬁrSolutions

N\

1 ) .
y(z) = 56_3“((9 + 30)e 37 4 (1 — 34))
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5.4 problem 1(d)

Internal problem ID [5206]

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' +10y =0

With initial conditions

[y(0) = 7,1/(0) = 7]

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

-

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

7(mv/10 sin (v10z) + 10 cos (v/10z))
y(z) = 10

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33

-

.
DSolve[{y'' [x]+10*y[x]==0,{y[0]==Pi,y' [0]==Pi~2}},y[x],x,IncludeSingularSolutions -> True]

N\ J

7% sin (v/102)

y(x) — Vi + 7 cos (Vﬁx)
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6.1 problem 1(a)

Internal problem ID [5207]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover
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) =0

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

o8
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Ldsolve(diff(y(x),x$2)+4*y(x)=cos(x),y(x), singsol=all)

cos ()

y(z) = sin (2z) ¢z + cos (2z) ¢; + 3

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 26

e

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

—

y(z) — cos?’(x) + ¢1 cos(2z) + co sin(2z)




6.2 problem 1(b)

Internal problem ID [5208]

Book: An introduction to Ordinary Differential Equations. Earl A. Coddington. Dover
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" 4+ 9y —sin (3z) =0

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

99
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Ldsolve(diff(y(x),x$2)+9*y(x)=sin(3*x),y(x), singsol=all)

cos (3z) z

y(z) = sin (3z) c2 + cos (3z) ¢; — 5

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 33

e

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

—

y(x) — <—% + cl> cos(3x) + 3—16(1 + 36¢2) sin(3z)
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6.3 problem 1(c)

Internal problem ID [5209]

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]]

Yy +y—tan(z) =0

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

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

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

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22

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

y(z) — cos(z)(—arctanh(sin(z)) + ¢1) + co sin(z)
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6.4 problem 1(d)
Internal problem ID [5210)]

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]]

v +2iy +y—z=0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

e

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

~—

y(x) = e “sin (\/5 x) c2 + €7 cos (\/5 ac) ci—2i+z

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43

r

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

| —

y(z) =z + i(1+V2)e (cw”ﬁz + cl> —2i
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6.5 problem 1(e)

Internal problem ID [5211]

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*—22° =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

e

kdsolve (diff (y(x),x$2)-4*diff (y(x),x)+5*y(x)=3*exp(-x)+2*x~2,y(x), singsol=all) \J

3e® N 222 N 16z N 44
10 5 25 125

y(x) = sin (z) e**c, + cos () €**c; +

v/ Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 46

‘ DSolvely'' [x]-4*y' [x]+5*y[x]==3*Exp[-x]+2*x~2,y[x],x,IncludeSingularSolutions -> rl'rue]

3e™*

10 + €**(cy cos(zx) + ¢y sin(z))

y(z) — 12—5(595(533 +8) +22) +
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6.6 problem 1(f)

Internal problem ID [5212]

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(z) =0

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

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

7 cos (z) N 5sin (x)

_ 6x T
y(z) = o™ + €e%c; + o 7

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 32

e

LDSolve [y'' [x]-7*y' [x]+6*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> Truel

—

5sin(z) + 7 cos(z)

x 6x
74 7q Tae teae

y(z) =
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6.7 problem 1(g)

Internal problem ID [5213]

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" +y — 2sin (2z) sin () = 0

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

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

sin (z) (— cos (z) sin (z) + )
2

y(z) =sin (z) ca + cos (z) c; +

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 33

e

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

y(z) — %(COS(?)LI?) + (=1 + 8cy) cos(z) + 4(z + 2¢z) sin(x))
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6.8 problem 1(h)

Internal problem ID [5214]

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)=0

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

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

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

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

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

y(z) = (z + ¢2) sin(z) + cos(z)(log(cos(z)) + c1)
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6.9 problem 1(i)

Internal problem ID [5215]

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]]

4/ —y—e"=0

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

e

Ldsolve(4*diff(y(x),x$2)—y(x)=exp(x),y(x), singsol=all)

~—

T

_z T €
y(xr) = e 2¢0+e2¢ +§

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 33

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

~—

y(z) — % + c1€%/? + cpe™%/?
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6.10 problem 1(j)

Internal problem ID [5216]

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 +5) —6y—x=0

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

e

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

~—

T T 5
y(x) = e oy tetc — r_2
6 36

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

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

~—

z 2z/3 —3z/2 5
_) [E— -_——
y(x) 5 + cie + coe 36
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6.11 problem 4(c)

Internal problem ID [5217]

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) =0

With initial conditions
[y(0) = 0,7'(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 () = 1],y(x), sJingsol=all)

y(z) = sin (w:v)2£)Am +2)

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 21

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

R (Az + 2) sin(zw)

y(z) %
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7.1 problem 4(a)

Internal problem ID [5218]

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: 0.0 (sec). Leaf size: 35

e

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

~—

y(x) = e*c; + cye™ " sin (\/§ x) + cse™® cos (\/§ x)

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

r

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

| —

y(z) > e (cle?’”” + ¢3 cos (\/gz) + c3sin (ﬁz))
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7.2 problem 4(b)

Internal problem ID [5219]

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]]

yllll + 16y — O

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

e

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

~—

—V2zgin (\/5 a:) — CQGﬂx sin (\@ x) + c;;e“/i“ cos (\/5 x) + C4e‘/§x cos (\/5 x)

y(x) = —cie

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

r

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

| —

y(z) — e‘ﬁ”<<clez\/§“’ + cz> CcOoS (\/51:) + <c462‘/§z + 03) sin (\/530))
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7.3 problem 4(c)

Internal problem ID [5220]

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/l/ _ 5yll + 6y/ — O

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

e

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

~—

y(z) = ¢ + e**cy + cze®

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 29

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

N J

1
y(z) — gezx(2czez +3c1) +c3
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7.4 problem 4(d)

Internal problem ID [5221]

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]]

y/// _ ,L-yll + 4y/ _ 47;y — 0

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

e

Ldsolve(diff(y(x),x$3)—I*diff(y(x),x$2)+4*diff(y(x),x)-4*I*y(x)=O,y(x), singsol=aip)

y(x) — 0162“ + Cgem + C3e—2'm

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

e

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

y(z) — e (cze4ix + c3€** + ¢1)
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7.5 problem 4(f)

Internal problem ID [5222]

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/l + 4y — 0

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

e

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

~—

y(x) = ¢y 8in (22) + ¢ cos (2x) + ¢z sin (z) + ¢4 cos (x)

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

LDSolve [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 [5223]

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

e

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

~—

y(z) = €*c1 + coe™* + c3sin (22) + ¢4 cos (2z)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 36

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

N

y(x) = c1€** + cze™* + ¢y cos(2z) + ¢4 5in(27)
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7.7 problem 4(h)

Internal problem ID [5224]

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: 24

e

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

~—

20+ e + cze %z

y(z) =e
v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 26

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

N J

y(z) = e (coz + 36> + 1)
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7.8 problem 4(i)

Internal problem ID [5225]

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]]

y/// _ 3iyl/ _ 3yl + Zy — 0

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

e

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

y(z) = c1€” + ce™x + czez?
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

e

LDSolve [y'''[x]-3*I*y'"'[x]-3*y'[x]+I*y[x]==0,y[x],x,IncludeSingularSolutions -> TrJue]

y(x) = € (z(csx + c3) +c1)
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8.1 problem 1(c)

Internal problem ID [5226]

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,%'(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, (D@@2)(y)(0) = 0] ,}y(x) , singso

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

DSolve[{y''"' [x]-4*y[x]==0,{y[0]==0,y' [0]==1,y'' [0]==0}},y[x],x, IncludeSinylarSolPtions -> Tr

N\

e_aiﬁ egi\/% ++/3sin V32 ) _ oog V32
V2 V2
3 22/3

y(z) —
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8.2 problem 2(c)

Internal problem ID [5227]

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

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

Ldsolve( [diff (y(x),x$5)-diff (y(x),x$4)-diff (y(x),x)+y(x)=0,y(0) = 1, D(y)(0) = O, J(D@@Q) (y) (0)

e® (—2zx+5)e® cos(z) sin(z)

ve) =gt 5t 3

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 32

\DSolve[{y' o x]-yt ] -y [x)+y [x]==0,{y [0]==1,y' [0]==0,y"' ' [0]==0,y"''' [0]==0,y"'"'"'' [0]==0}}

y(z) — é(e””(5 — 2z) + e”® — 2sin(z) + 2 cos(z))
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9.1 problem 1(a)

Internal problem ID [5228]

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

e

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

~—

y(z) = ¢ sin (z) + o cos (z)
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

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

y(z) = ¢1 cos(z) + ¢y sin(z)
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9.2 problem 1(b)

Internal problem ID [5229]

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]]

Yy —y=0

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

e

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

~—

y(z) = e %c; + €%cy
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

-

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

-/

z

y(z) = c1€” + coe”
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9.3 problem 1(c)

Internal problem ID [5230]

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]]

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

e

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

~—

y(z) = e “c1 +€“cy + c3sin (z) + ¢4 cos (z)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 30

-

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

y(z) = c1€” 4 c3e™" + cp cos(x) + ¢4 sin(z)

-/
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9.4 problem 1(d)

Internal problem ID [5231]

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: 369
Ldsolve (diff (y(x) ,x$5)+2*y(x)=0,y(x), singsol=all) J

4 4 - -

2%005(%)\/5 cos(%)2%+2110\/5+\/55in(%) i2%\/5+\/500s(%) i2%sin(§)x/§ isin(%)Q%)
- 1 1 1 1 z

y(z) = Cle<

2% cos(%)\/g cos(%)Z% 2T7() V5—5 sin(-"g") i2%\/5—\/5 cos(%) iZ% sin(-'g)\/g isin(%)Z%
- 2 - 1 + 1 - 1 - 1 - 1 z
+ coe
2% cos(%)\/g cos(%)2% 2T7() V5—5 sin(%) i2%\/5—\/§ cos(%) i2% sin(%)\/g isin(%)2%
- 1 - 1 - 1 + 1 - 1 - 1 z
+ c3e
2% cos(%)\/g cos(%)’z% 2120\/54-\/5 sin(g) i2110\/5+\/3 cos(g) 25 sin(%)\/g isin(%)Q%
2 - 1 - 1 + 1 + 1 - 1 z
+ cye
P e(cos(§)2%+isin(%)21‘17)z
5

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 168

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

5+ v/5z , 5+ v/5x v 5 —+/5x , 5—+/bx
+c4 COS W +c181n W +e2 C3 COS W +co sin W



e

L
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9.5 problem 1(e)

Internal problem ID [5232]

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]]

yllll _ 5y// + 4y — 0

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

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

~—

y(z) = €®®cy + coe™ + e + c4€”

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

N

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

y(z) = €72 (coe” + €¥(cae” + ¢c3) + 1)
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9.6 problem 2

Internal problem ID [5233]

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]]

"

y +y=0

With initial conditions
[y(0) = 0,%'(0) = 1,4"(0) = 0]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 39

-

Ldsolve([diff(y(x),x$3)+y(x)=0,y(0) = 0, D(y)(0) =1, (De@2) (y)(0) = 0],y(x), sing}ol=all)

(\/ge?’?z sin (@) + e cos <‘/§’”> — 1) e 7
3

y(z) =

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 53

‘ DSolve[{y''' [x]+y[x]==0,{y[0]==0,y' [0]==1,y"'' [0]==0}},y[x],x, IncludeSingularSolutﬁ.ons -> True

y(z) — %e“’” <e3x/2 (\/gsin (@) + cos (g)) - 1)
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9.7 problem 3(a)

Internal problem ID [5234]

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_iyl/_i_yl_iyzo

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

e

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

y(z) = e ey + ™ + czex
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

e B

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

y(z) = e (" (csz + ) + 1)
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9.8 problem 3(b)
Internal problem ID [5235]

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: 0.0 (sec). Leaf size: 20

e

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

~—

y(z) = c1e™ + ez
v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

e

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

~—

y(z) = €“(caz + ¢1)
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9.9 problem 5(b)

Internal problem ID [5236]

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

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

e

Ldsolve([diff(y(x),x$4)—k’"4*y(x)=0,y(0) =0, D(y(0) =0, y(1) = 0, D(y (1) = O],y](x), singsol

y(z) =0
v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 6

LDSolve [{y''""' [x]-k 4xy[x]==0,{y[0]==0,y[1]==0,y' [0]==0,y"' [1]1==0}},y[x],x, IncludeSJingularSolut

y(z) =0
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10.1 problem 1(a)

Internal problem ID [5237]

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_x:O

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

e

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

~—

y(z) = —x +e"c1 + cpe” 2 cos (%) + c3e” 2 sin (#)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52

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

y(x) > —x 4+ c1e” + e */? (02 CcoS (@) + c3sin <g> )
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10.2 problem 1(b)

Internal problem ID [5238]

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_eiz =0

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

‘dsolve(diff(y(x),x$3)—8*y(x)=exp(I*x),y(x), singsol=all)

— 8 i i 2x —x —z .
y(z) = (—@ + g) e” +e"c +cpe T cos <\/§z> + c3e " sin (\/§x>

v/ Solution by Mathematica

Time used: 0.359 (sec). Leaf size: 58

-

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

y(x) —» — <;—5 — é) e 4+ e+ e <02 cos (\/gx) + c3sin (\/gx))
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10.3 problem 1(c)

Internal problem ID [5239]

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 () =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 85

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

= — cos (z) c1eV2% cos T
) = 5y 2va) (s +2va) T (v22)

+ CQe‘/§z sin (\/§ x) + 03e_‘/§”” cos (\/5 :c) + c4e_ﬁ"’ sin <\/§ x)

v Solution by Mathematica
Time used: 0.748 (sec). Leaf size: 74

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

-/

y(x) — %gx) + e"ﬁx((cle%ﬁx + cg> cos <\/§:c> + <c4e2\/§”” + c3> sin <\/§x))
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10.4 problem 1(d)

Internal problem ID [5240]

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 _4y1//+6y//_4yl+y_e:l::0

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

e

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)=exp ();J) ,y(x), sing

T 4
_ew 3

y(z) = 24 + €%¢; + cpe”x + cze”r? + cue’x

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39

-

.
DSolvely''''[x]-4x*y''' [x]+6*y'"' [x]-4xy' [x]+y[x]==Exp[x],y[x] ,x,IncludeSingularSolPtions -> Tr

N

1
y(r) = ﬁex (304 + 24c47° + 24c37% + 2407 + 24c¢1)
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10.5 problem 1(e)

Internal problem ID [5241]

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]]

n

y—cos(z)=0

y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

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

u(z) = _cos4(:c) _sin ELCE) T + 008 (z) 1 + €%y + ca sin () + cae™

T

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 40

e

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

—

- 1 T .
y(x) = c1e” + cze " + (—5 + cg> cos(z) + <_Z + c4> sin(x)
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10.6 problem 1(f)

Internal problem ID [5242]

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+2e—ia:=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

Ldsolve(diff(y(x),x$2)—2*1*diff(y(x),x)—y(x)=exp(I*x)—2*exp(—I*x),y(x), singsol=a¥F)

(2 + 2ix + 2) cos (x)  x(ixz — 2) sin ()
2 + 2

y(T) = 26 + e“ciz +

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 39

LDSolve [y'' [x]-2*Ix*y' [x]-y[x]==Exp[I*x]-2*Exp[-I*x],y[x],x, IncludeSingularSolutioan -> True]

y(z) — %e‘” (14 €**(2® + 2co2 + 2¢1))
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11.1 problem 1(a)

Internal problem ID [5243]

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) =0

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

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

cos ()
3

y(z) = sin (2z) ¢z + cos (2z) ¢; +

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 26

e

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

—

y(z) — cos?’(x) + ¢1 cos(2z) + co sin(2z)
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11.2 problem 1(b)

Internal problem ID [5244]

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]]

Yy’ +4y —sin(2z) =0

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

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

x cos (2z)

y(z) = sin (2z) ¢ + cos (2z) ¢; — 1

v/ Solution by Mathematica

Time used: 0.043 (sec). Leaf size: 33

e

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

—

y(z) — (—z + cl) cos(2x) + %(1 + 16¢2) sin(z) cos(x)
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11.3 problem 1(c)

Internal problem ID [5245]

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'—4y—3e*® —4e =0

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

e

tdsolve(diff(y(x),x$2)—4*y(x)=3*exp(2*x)+4*exp(-x),y(x), singsol=all)

~—

3(=14+4x)e?® 4e°
@) = ¥y o7, 4 XA _4¢

v/ Solution by Mathematica

Time used: 0.164 (sec). Leaf size: 81

‘ DSolvely'' [x]-4*y[x]==3*exp[2*x]+4*Exp[-x],y[x],x,IncludeSingularSolutions -> Tru%]

y(z) — e < /1 ’ —}lef‘[ﬂ (3" exp(2K[2]) + 4) dK 2]

4+ el (/ }le_?’K[” (3e"M exp(2K1]) + 4) dK[1] + Cl) + 02)
1
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11.4 problem 1(d)

Internal problem ID [5246]

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) =0

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

-

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

| —

2 .
o —p, _¥* 3cos(z) sin(z) =
y(z) = e+ e %y 0} 10 10 -l-2

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 45

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

L 5(2(z — 1)z + 3) — 2sin(z) — 6 cos(z))

—x 2x
- _
y(l‘) c1€ + Co€ + 5
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11.5 problem 1(e)

Internal problem ID [5247]

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// + gy _ x2e3x =0

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

e

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

~—

3z — 1) e

y(z) = sin (3z) ¢y + cos (3z) ¢; + )

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 36

DSolvel[y'' [x]+9%y[x]==x"2*Exp[3*x],y[x],x,IncludeSingularSolutions -> True]

N

1
y(z) — 16—26395(1 — 32)% + ¢; cos(3z) + ¢y sin(3z)
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11.6 problem 1(f)

Internal problem ID [5248]

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—ze®cos(2z) =0

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

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

(=5z + 11) €” cos (2z) N e”(z — %) sin (2z)
20 )

y(x) = sin (z) ca + cos (x) ¢; +

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 45

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

y(z) — 5—1069”(2(556 — 1)sin(2z) + (11 — 5z) cos(2z)) + ¢; cos(z) + ¢ sin(z)
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11.7 problem 1(g)

Internal problem ID [5249]

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’ +1iy +2y —2cosh(22) —e™>* =0

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

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

. ‘ 3 3 4
_ ix —2ix - v —2z < v 2
y(@) = e Fe e + (10Jr 10)e + (20 20)e
v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 47

LDSolve [y'' [x]+Ixy' [x]+2*xy[x]==2*%Cosh[2*x]+Exp[-2*x],y[x],x, IncludeSingularSolutians -> True]

) : 1
y(x) — cre” + cpe' + 2—0((9 + 4) cosh(2z) — (3 + 37) sinh(2z))
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11.8 problem 1(h)

Internal problem ID [5250]

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" —2* —e "sin(z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

-

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

| —

5  cz® cos(r)e™®  sin(z)e

y@) =50+ 4 4

—T

+ zcy +c3

v/ Solution by Mathematica

Time used: 0.11 (sec). Leaf size: 41

-

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

—/

5

1
y(z) — g_O + c32” + com + Ze_””(sin(:v) —cos(z)) + ¢
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11.9 problem 1(i)

Internal problem ID [5251]

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// + 3y/ +y— xze—x =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

e

tdsolve(diff(y(x),x$3)+3*diff(y(x),x$2)+3*diff(y(x),x)+y(x)=x‘2*exp(—x),y(x), sin%%ol=all)

xPe™®

y(x) = 60 +e ¢, + cre "z + cze%x?

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 34

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

1
y(z) = @6% (z° + 60c3z” + 60caz + 60c; )
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12.1 problem 1(c.1)

Internal problem ID [5252]

109

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”+2—
T

Y
72

=0

With initial conditions

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

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

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

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

e

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

?Folutions ->

y(z) =

2 +1
2x




12.2 problem 1(c.2)

Internal problem ID [5253]

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”+2—
T

Y
72

=0

With initial conditions

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

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

110

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

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 17

e

LDSolve [{y'' [x]1+1/xxy' [x]1-1/x"2*xy[x]==0,{y[1]1==0,y"' [1]==1}},y[x],x,IncludeSingula

?Folutions ->
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12.3 problem 2

Internal problem ID [5254]

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: 17

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

y(z) = C_ll—i-(x—%)cz

T

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 39

LDSolve [(3*x-1)"2*y' ' [x]+(9*x-3) *y' [x]-9*y[x]==0,y[x] ,x,IncludeSingularSolutions —J> Truel

c1(—92% + 6z — 2) — 3icoz(3z — 2)
y(@) = P—
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13.1 problem 1(a)

Internal problem ID [5255]

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 — Tz + 15y =0

Given that one solution of the ode is

I
8

n

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

Ldsolve( [x~2*diff (y(x) ,x$2) -7*x*diff (y(x),x)+156*y(x)=0,x"3],y(x), singsol=all) J

y(z) = c7° + c17°

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

-

N

DSolve [x~2*y'' [x]-7T*x*y' [x]+15%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = 2 (c22® + 1)



13.2 problem 1(b)

Internal problem ID [5256]
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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/_y/fr‘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: 13

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

y(x) = a1z + oz In (z)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 15

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

y(z) = z(cylog(z) + ¢1)



115

13.3 problem 1(c)

Internal problem ID [5257]

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' — 4y + (42 —2)y=0

Given that one solution of the ode is

|
@

n

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

[dsolve ([diff (y(x),x$2)-4*x*diff (y(x),x)+(4*xx"2-2) *y(x)=0,exp(x~2)],y(x), singsol%all)

y(z) = c16” + cpze®”

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

LDSolve [y'' [x]-4*xx*y' [x]+(4*x~2-2)*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

y(x) — e (cox + ¢1)
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13.4 problem 1(d)

Internal problem ID [5258]

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' —y(1+2z)+y=0

Given that one solution of the ode is

|
@

n

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

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

y(x) =ci(z+ 1)+ €ec

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 19

r

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

| —

y(x) = c1e” — co(x + 1)
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13.5 problem 1(e)

Internal problem ID [5259]

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 —2yz+2y=0

Given that one solution of the ode is

I
8

n

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

[dsolve( [(1-x72) *diff (y(x) ,x$2) -2*kx*diff (y(x) ,x)+2*y(x)=0,x],y(x), singsol=all) }

@) =01x+cz(ln(a;2—1)x ~ 1n(a;;—1)a:+1)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 19

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

y(x) — co(zarctanh(z) — 1) 4+ 1z



13.6 problem 1(f)

Internal problem ID [5260)]
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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' —2yr+2y=0

Given that one solution of the ode is

Il
8

Y1

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

-

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

y(z) =z +c <\/7_r erfi(z) z — er)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 31

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

y(z) = —v/meozerfi(z) + c2e” + 2017
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13.7 problem 2

Internal problem ID [5261]

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]]

Solve

o3y" — 3x%y" + 6y'z — 6y =0

Given that one solution of the ode is

I
8

Y1

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

‘dsolve([x“B*diff(y(x),x$3)—3*x“2*diff(y(x),x$2)+6*x*diff(y(x),x)—6*y(x)=0,x],y(x), singsol=al

y(z) = cox® + c12® + ca

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19

e

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

y(z) = z(z(csz + c3) + ¢1)



14 Chapter 3. Linear equations with variable
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14.1 problem 1
14.2 problem 2
14.3 problem 3

120
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14.1 problem 1

Internal problem ID [5262]

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]]

Xy — 2y =0

Given that one solution of the ode is

I
8

n

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

e

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

~—

_ .2, C
y(z) =z +x

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 18

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




14.2 problem 2

Internal problem ID [5263]
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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/_y/fr‘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: 13

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

y(x) = a1z + oz In (z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 15

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

y(z) = z(cylog(z) + ¢1)
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14.3 problem 3

Internal problem ID [5264]

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 +4yz+ (2 +2)y =0

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

-

Ldsolve (x"2*diff (y(x) ,x$2) +4*x*diff (y(x) ,x)+(2+x72) *y(x)=0,y(x), singsol=all)

—/

cisin(z) = cocos(x)
7 T 2
z T

y(z) =

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 37

LDSolve [x~2xy"' ' [x]+4*x*y' [x]+(2+x~2) *y [x]==0,y[x],x,IncludeSingularSolutions -> TrJue]

2c1e7® — jeqet®
z) —
y(z) 572
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15.1 problem 1(a)

Internal problem ID [5265]

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]

yll_ylx_l_y:()

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

‘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 - %xz - 2—14x4) y(0) + D(y) (0) z + O(xﬁ)

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}]

4 2

@ —a|—— -2 t1)+
y\xr C1 24 9 Co
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15.2 problem 1(b)

Internal problem ID [5266]

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' +3z% —zy=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

e

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);

3

v = (145 ) y0)+ (2 - §2*) DG) O + O

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

‘ AsymptoticDSolveValue[y'' [x]+3%x~2*y' [x]-x*y[x]==0,y[x],{x,0,5}]

y(x)—)cz<a:—%4) +cl(%3+1)
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15.3 problem 1(c)

Internal problem ID [5267]

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 = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

‘Order:=6;
Ldsolve(diff(y(x),x$2)—x‘2*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + f—i) y(0) + (:p + %xf’) D(y) (0) + O(=°)

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}]

x° z*
y(.’L’) —)02<%+.’L’) +Cl(ﬁ +1)
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15.4 problem 1(d)

Internal problem ID [5268]

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// + x3y/ +:1c2y =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

e

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);

o) = (1- 5 ) 50+ (2 - 152°) D) 0) + 0"

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

‘ AsymptoticDSolveValue[y'' [x]+x"3*y' [x]+x~2*y[x]==0,y[x],{x,0,5}]

z° zt
y(x) — 02(1:— E) —l—cl(l - ﬁ)




129

15.5 problem 1(e)

Internal problem ID [5269]

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);

y(z) = (1 e ix“) y(0) + (x s El()xf’) D(y) (0) + O(°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

LAsymptoticDSolveValue [y'' [x]+y[x]==0,y[x],{x,0,5}]

23 zt z?
y(:l])—>02(1—20—€+$) +cl(ﬂ_5+1)
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15.6 problem 2

Internal problem ID [5270)]

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 +(@—17°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

‘Order:=6;
‘dsolve([diff(y(x),x$2)+(x—1)”2*diff(y(x),x)-(x—l)*y(x)=0,y(1) =1, D(y) (1) = 0],y

(x) ,type="'se

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 14

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

y(z) — é(m —-1)3+1
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15.7 problem 3

Internal problem ID [5271]

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]]

(2+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; W
|dsolve([(1+x"2)*diff (y(x),x$2)+y(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type='series',1ﬂ=0);

1 7
y(x) =2 — Z2° +

5 6
5 120z +O(x)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

AsymptoticDSolveValue [{(1+x~2)*y' ' [x]+y[x]==0,{y[0]==0,y"' [0]==1}},y[x],{x,0,5}]

J

N
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15.8 problem 4

Internal problem ID [5272]

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: 0.016 (sec). Leaf size: 16

(0rder:=6;
‘dSOlVG([diff(y(X),X$2)+eXp(X)*y(X)=0,y(0) =1, D(y)(0) = 0],y(X),type='series',Xfp);

y 1 ;:2 “3 ;;5 0) ]76
y( ) 2 6 40 ( )

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 56

‘ AsymptoticDSolveValue [{y'' [x]+Exp[x]*y[x]==0,{}},y[x],{x,0,5}]
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15.9 problem 5

Internal problem ID [5273]

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 14

-

Ldsolve([diff(y(x),x$3)—x*y(x)=0,y(0) =1, D(y)(0) = 0, (De@2)(y)(0) = 0],y(x), si}lgsol=a11)

v(2) = bypergeons (1[5, 2], 2

v/ Solution by Mathematica

Time used: 0.015 (sec). Leaf size: 21

‘ DSolve[{y''"' [x]-x*y[x]==0,{y[0]==1,y' [0]==0,y'' [0]==0}},y[x],x, IncludeSingularSol\utions -> Tr

3 2t
164

N

y(2) = oF; (;

D
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15.10 problem 6

Internal problem ID [5274]

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 —2yz+a(a+1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 101

e N
‘0rder:=6; ‘
Ldsolve((1—x“2)*diff(y(x),x$2)—2*x*diff(y(x),x)+alpha*(alpha+1)*y(x)=0,y(x),type=i%eries',x=0)

ala+1)z?2  a(a®+2a? —5a —6)z?
y(a) = (1- etz o )7 40)
2 24
(@®+a—2)z  (a*+2a3— 1302 — 14a + 24) 15
t\F- 6 + 120

)D@xm+0@%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127

e B

LAsymptoticDSolveValue [(1-x"2)*y' ' [x]-2%x*y' [x]+\ [Alphal*(\ [Alphal+1)*y[x]==0,y [X]J, {x,0,5}]

Lo N5 L o 2 5_ 1 o 5,20 10, 3
y(x)—>02(60( o’ —a)z 120( o’—a)(®+a)z 1O(a +a)x+5 6(a +a)z
+x—3+az +a i(a2—|—a)2ac4—l(ozz—l—oz):z:‘l—1(042—i-oz)ac2—|—1

3 24 4 2
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15.11 problem 7

Internal problem ID [5275]

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.

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)]‘]]

(—2*+ 1)y —yz+a’y=0

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

-

Ldsolve ((1-x~2)*diff (y(x) ,x$2) -x*diff (y(x) ,x)+alpha~2*y(x)=0,y(x), singsol=all) J

y(z) = cl<x+m>_a+02(m+\/m>a

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 45

e B

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

y(x) — ¢; cosh (aarctanh (L) ) + icy sinh (aarctanh (L> )
2?2 —1 z2—1
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15.12 problem 8

Internal problem ID [5276]

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' — 2y + 20y =0

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 31

e

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

~—

— 1 a 3 2 1 a 3 2
y(z) = c;x KummerM (5 — 5157 > + ¢cox KummerU <§ — 55T )

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 45

‘ DSolve[(1-x"2)*y'' [x]-x*y' [x]+\ [Alpha] ~2*y[x]==0,y[x],x,IncludeSingularSolutions %> True]

y(x) = ¢; cosh (aarctanh (L) ) + icy sinh (aarctanh (L> )
2?2 —1 z2—1
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16.1 problem 1(a)

Internal problem ID [5277]

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.

(4

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

22y + 2’z — 6y =0

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

e

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

~—

C
o) = i+

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 18

N
LDSolve [x~2xy' ' [x]+2*x*y' [x]-6%y[x]==0,y[x],x,IncludeSingularSolutions -> True] J
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16.2 problem 1(b)

Internal problem ID [5278]

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" +y'r —y =0

v Solution by Maple
Time used: 0.015 (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)

c
y(z) = —= + ey

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

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

y(x) — o + cox
x

N
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16.3 problem 1(c)

Internal problem ID [5279]

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.

(4

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

22y +y'z —4y=0

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

e

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

~—

C
) =+

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 18

~—

LDSolve [x~2xy' ' [x]+x*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel
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16.4 problem 1(d)

Internal problem ID [5280)]

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]]

2y —5y'z +9y —22=0

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

e

tdsolve(x‘2*diff(y(x),x$2)-5*x*diff(y(x),x)+9*y(x)=x‘2,y(x), singsol=all)

~—

y(x) = ez’ + 2°In (2) ¢; + 2

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 22

-

.
DSolve [x~2*y'' [x]-5*x*y' [x]+9*y[x]==x"2,y[x],x,IncludeSingularSolutions -> True]

J

N\

y(z) = 2*(c17 + 3cpz log(z) + 1)
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16.5 problem 1(e)

Internal problem ID [5281]

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]]

x3y/// 4 2.’1723/” _ y/x +y =0

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

e

ldsolve (x73*diff (y(x) ,x$3)+2*x"2*diff (y(x) ,x$2) -x*diff (y(x) ,x)+y(x)=0,y(x), singso}l=all)

c
y(x) = ;1 + zco + cszIn (z)

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 22

~N

LDSOlve [x~3xy' ' ' [x]+2*xx"2%y' ' [x]-x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions —J> True]

c
y(z) — El + cox + c3x log(x)
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16.6 problem 2(a)

Internal problem ID [5282]

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 +yr+4y—1=0

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

e

tdsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=1,y(x), singsol=all)

~—

y(x) =sin (2In (z)) ¢z + cos (21In (z)) ¢; + 411

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 25

LDSolve [x~2xy' ' [x]+x*y' [x]+4*y[x]==1,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — c1 cos(2log(x)) + cosin(2log(x)) + %
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16.7 problem 2(b)

Internal problem ID [5283]

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]]

22y —3y'r+5y=0

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

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

y(x) = ¢ sin (In (z)) 2 + ¢; cos (In (z)) z°

v/ Solution by Mathematica

Time used: 0.007 (sec). Leaf size: 22

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

y(z) = z*(cy cos(log(z)) + c; sin(log(z)))
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16.8 problem 2(c)

Internal problem ID [5284]

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: 0.015 (sec). Leaf size: 16

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

y(z) = 123 + ezt

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 20

‘ DSolve [x~2xy' ' [x]-(2+I)*x*y' [x]+3*I*y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁle]

y(z) = a1z’ + cpx®
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16.9 problem 2(d)

Internal problem ID [5285]

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]]

22y +y'r —dny—2z =0

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

e

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

A >

z
4T —1

y(z) =z 2y + Ve, —

v/ Solution by Mathematica

Time used: 0.012 (sec). Leaf size: 39

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

N\ J

T
1—4r

y(z) = cx®™ + eV 4
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17.1 problem 1(a)

Internal problem ID [5286]

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: 0.016 (sec). Leaf size: 53

e N
‘0rder:=8; ‘
Ldsolve(x‘2*diff(y(x),x$2)+(x+x‘2)*diff(y(x),x)—y(x)=0,y(x),type='series',x=0); J

11 1 1 1 1 1
_ 1 Sp4 g2 23, & 4 5 6 _ 7 8
y(@) clx( 3%+t 2% ~60° T360° ~2520° T 20160°  1staa0” O @)

co(—2+ 2z — 2 + 32% — Lot + 5ad — 51t + 550" + 0 (28))

X

v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 92

 AsymptoticDSolveValue [x™2%y' ' [x]+(x+x"2)*y' [x]-y[x1==0,y[x],{x,0,7}]

2 ozt 22 2 1 x7 x8 x> ozt 2 22
S (e T A R | - z _r,r T
y(@) e (720 120 24 6 27z ) te (20160 2520 7360 60 12 3 ”)
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17.2 problem 1(b)

Internal problem ID [5287]

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: 0.016 (sec). Leaf size: 70

e

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);

@) - a1 11, 1oy 1o, 791 . 225091 2522341 .
I =T\ 27 37T 57" T 86" T 145807 T 6561000 ' 413343000 3472081200
9 9 9 1 1 7291
8 _“ = 2 _ = 3 i 4 _ 5 6
+0 (e )) T (ln () ( 37T 9% T&1" T 729" T 21870° T 984150°

225091 .
~ gaoowaso” T O ))

(1 1,14 s 35 4, 101 . 69199 19882543 740 (&%)
243"~ 8748" ' 656100 ' 14762250 ' 4340101500
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v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 121

tAsymptoticDSolveValue[3*x‘2*y"[x]+x“6*y'[x]+2*x*y[x]== »y[x1,{x,0,7}]

984150
n —80332z° + 5895x° — 158625z* + 2430000z — 164025002 + 19683000z + 29524500)

2(72912° — 452* + 13502 — 2430022 + 218700z — 656100) log(z)
y(z) =

29524500
. <225991x7 729125 xd [ 2 )
2

41334300 656100 ' 14580 486 T27 3 ¢
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17.3 problem 1(c)

Internal problem ID [5288]

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]]

x2y” _ 5@// + 3x2y =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: 0.031 (sec). Leaf size: 106

LAsymptoticDSolveValue [x~2xy' ' [x]-6*y' [x]+3*x~2*y[x]==0,y[x],{x,0,7}] J

(@) > c 339x7+49x6+18m5+3_x4+m_3+1
Y "\ 8750 ' 1250 ' 625 50 )
_ 302083z" | 5243z° 357x° 113z 492° 62> 2z ) 42

5/
e ( 218750 © 6250 625 250 125 T 25 5
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17.4 problem 1(d)
Internal problem ID [5289]

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]]

zy” +4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 70

‘Order:=8;
‘dsolve(x*diff(y(x),x$2)+4*y(x)=0,y(x),type='series',x=0);

4, 4., 4 16 8
— 1 _ 2 T2 .3 4 75 6 7 8
y(@) Clx( T gt 5 T om® T iams® seans® 7O )

16 16 16 32 64
_ o 16 5 16, 16 5 32 o 64 8
+02(1n(m) (( 4)z + 8z g2 gt = E T et = el +0(z ))

112 , 140 , 808 , 1792 9056
1—-12 2 -3 4 5 6 7 8
+( T e T Toizs® tagerzs® TO )

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 119

‘ AsymptoticDSolveValue [x*y'' [x]+4*y[x]==0,y[x],{x,0,7}]

675
n —22722% 4+ 157202° — 70500z* + 180000z — 2025002% + 40500z + 10125)

4
y(z) = (—w(st — 60z* + 300z° — 900z + 1350z — 675) log(x)

10125
. (16357 8x% 4x® 4zt 448 )
2

14175 675 45 9 3
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17.5 problem 1(e)

Internal problem ID [5290]

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 —2yz+2y=0

With the expansion point for the power series method at x = 1.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 49

p
‘0rder:=8;
Ldsolve((1—x“2)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=1);J

) = (-5 1= Ja -1+ a1 = S - D' o= 1 - (-

+g%@F4Y+O«x—U%)Q+Cwa—n+o«x—n%)mux_n@+q)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 86

LAsymptoticDSolveValue [(1-x"2)*y"' ' [x]-2%x*y' [x]+2*y [x]==0,y[x],{x,1,7}] J

T(z—1)°% 3 5 1
7 Y- T VIS ISRy
+ 320(90 1) (x—1)*+ 12(35 1)

() > cazr+c L(ac— )
Y 1T T2\ 572 1920

3 0 1—2x
_g(x—l) —2(x—1)+T+xlOg($_1))
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17.6 problem 1(f)

Internal problem ID [5291]

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]]

(e +2-2)"y +3Q2+2)y + (- 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

‘0rder:=8; ‘
‘dsolve((x“2+x—2)“2*diff(y(x),x$2)+3*(x+2)*diff(y(x),x)+(x—1)*y(x)=0,y(x),type='se#ies',x=—2);

y(z)
2 3 4 5
C1 (1 — g(ac +2) + %(w +2)" + 45;4110 (z+2)" + 1215?95711720 (z+2)" + 6252??241100 (z+2)"+ 94;2?2223380 (z+2

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 148

LAsymptoticDSolveValue [(x"2+x-2) "2xy ' ' [x]+3* (x+2) *xy' [x] +(x-1) *y[x]==0,y[x],{x,-2, 7J}]

(@) > ez +2) (- 52991201(z +2)7  5797423(z +2)°  709507(z + 2)°
Y ' 11727918720000 290405606400 8066822400

11093(z +2)*  53(z +2)2 11(z + 2)? 1
_U0B@+2) B+ ety 1o
28304640 29484 1260 21
899971067 (z+2)7 16965493 (x+2)8 778801 (z+2)° 10517 (z+2)4 271(z+2)3 5(z+2
2(4589813575990480 + 9428188519283 + 62355(74403 + 1259(7120) + 4(3740) + %(w + 2)2 - & 9 ) + 1)

vz +2
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17.7 problem 1(g)

Internal problem ID [5292]

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]]

z?y" + y'sin (z) + ycos (z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 53

‘0rder:=8; ‘
‘dsolve(x*z*diff(y(x),x$2)+sin(x)*diff(y(x),X)+COS(X)*Y(X)=0,Y(X),tYPe='SerieS',X=P);

o) —em (1 (Lg gy (20, 6T (88 AT
) =a 12 28300 ' 28800 14515200 4838400
. 1 29 67

8 A 1 - 2 _ 4

+0(z ))“Lm( T\1272a)" * 28800 " 28800 ) *

803 17\ .
+ < 14515200 © 4838400) ©+0( ))
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v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 112

LAsymptoticDSolveValue [x~2xy' ' [x]+Sin[x]*y' [x]+Cos [x]*y[x]==0,y[x],{x,0,7}]

J

59222016000 7402752000 14515200 © 4838400
(2 T e (L Yy
28800 © 28800 12 24

(26459 124490 N\ o ( 893 1Ti \ g
ot 59222016000 ' 7402752000 14515200 4838400

(26T N (L i e
28300 28800 12 24

y (( 26459 12449 ) . ( 893 17 ) ]
y(z) = az z° — + x
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17.8 problem 2(b)

Internal problem ID [5293]

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 + 'z + <a:2 — Z) y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 39

‘Order:=8; ‘
Ldsolve(x’?*diff (y(x),x$2) +x*diff (y(x) ,x)+(x"2-1/4) xy (x)=0,y (x) , type="'series' ,x=O)J;

_az(l— o 4 557t — 55e° + 0 (2%) + (1 — 322 4 552" — 7552° 4+ O (28))

v/ Solution by Mathematica

Time used: 0.016 (sec). Leaf size: 76

e

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x~2-1/4) *y[x]==0,y[x],{x,0,7}]

~—

P12 72 32 1 p13/2 92 5/
y(x)_’cl(_ 720 T 24 2 +%) +CZ<_5040 T 10 " 6 J”/"E)
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17.9 problem 2(c)

Internal problem ID [5294]

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]]

4%y’ + (45* — 5z) i + (x> +2) y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 51

e N
‘0rder:=8; ‘
Ldsolve(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='s?kies',x=0);

1, 1 1 137 307 7169
i1t 3y g 00 s 6 _ 7 8
y(@) CW( 2% ~ % T % Y igs0” T 3er20”  3430800° T O )

1, 8 1 64 147181 4037
2(1_1,2_°.3 4 5 6 L0 (48
et ( 30° 5% Tare0” T 1s2° T orsasao”  Tasessrs” TO )

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 106

LAsymptoticDSolveValue [4xx~2xy' ' [x]+(4*x"4-5*x)*y' [x]+(x~2+2)*y[x]==0,y[x],{x,0, 7}J]

@) = e - 403727 N 14718125 N 64x° N ' 8®  a? 1) 22
Y "\ 72268875 ' 9753840 ' 12825 ' 2760 57 30
02( 7169z | 3072° 1372°  a*  2®  2? N 1) W

3439800 + 36720 * 1950 + 72 15 2
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17.10 problem 2(d)

Internal problem ID [5295]

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]]

2’y + (—32°+z)y + ey =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 85

N
:=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="'series 'J, x=0) ;

y(z) :Clx_i<1+ (1-9)z+ (1 - 1—?”> z? + <1 — @> 3 + ( 207 _ 5197i> zt
16 16 39 936 29952 29952
( 5521 642043 )x5+< 782461 8813057 )x6
217152 10857600 97718400 521164800

1238071931 3271304833¢ 240 (xs)
580056422400 812078991360

tor(1+1+d)z+ 73950 5 (2117 51973 ,
2 T 936 20952 ' 29952
+

N 5521 6420432 L5 (782461 | 8813057i \
217152 " 10857600 97718400 ' 521164800

1238071931 , 3271304833 10 ()
580056422400 ' 812078991360
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v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 122

LAsymptoticDSolveValue [x~2xy' ' [x]+(x-3*x"2) *y' [x]+Exp [x] *y [x]==0,y[x],{x,0,7}] J

97718400 ' 1563494400
+ (12605400 -+ 82890004)z* + (31161600 + 198144004)z* + (66096000 + 339552004 ) 2>
+ (111974400 + 207360004) + (66355200 — 456192003))

1 114 )
y(z) = ( + ’ ) crz* (1302761 + 7568007)z° + (4384656 + 27639367)z°

1563494400 ' 97718400
+ (8289000 + 12605400)z* + (19814400 + 311616004)2° + (33955200 + 660960005z
+ (20736000 + 1119744004)z — (45619200 — 663552003))

11 ; .
-~ ( " ) cow ™" ((756800+ 13027617)a5 + (2763936 + 43846565)z°
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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 [5296]

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" + 5y'x + 3y =0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 52

‘Order:=8; ‘
Ldsolve(3*x“2*diff(y(x),x$2)+5*x*diff(y(x),x)+3*x*y(x)=0,y(x),type='series',x=0);J

y(x)
2
— (11— 32+ 57° — 5552 + 139557 — Trssa0® T Temsmow®. — wwmmmn® T O (2%) 78 +a(l-8z+
T3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 111
[AsymptoticDSolveValue [3xx~2xy' ' [x]+B5*x*xy ' [x]+3*x*y[x]==0,y[x],{x,0,7}] ]

(@) = e - 243z7 N 81z  8la® N 27zt 92° N 9z 3z 1

Y "\ 26975872000 ' 167552000 4188800 @ 49280 880 ' 80 5)

24327 81z 814% 27z* _ 923 | 922
C2< 610673600 T 2659200 _ 145600 1 2240 56 T8 3z + 1
x2/3

_|_
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18.2 problem 1(b)

Internal problem ID [5297]

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]

ny//_'_ylx_'_ny:O

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

‘Order:=8;
Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+x‘2*y(x)=0,y(x),type='series',x=0);

_ Ll a1 o6 s
Vo) = (@) es o) (1= 127+ ot = o0+ 0 (o)

1, 3 4 11 8
—I—(4m 53% —|—13824x +0(z%) ) e

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81

‘ AsymptoticDSolveValue [x"2xy' ' [x]+x*y' [x]+x~2*y[x]==0,y[x],{x,0,7}]

() = al - z +$—4—x—2+1 +c 1t —3—$4+x—2+ _z +x—4—x—2+1 log(z)
4 '\ 2304 "64 4 2\ 13824 128 ' 4 2304 ' 64 4 &



18.3 problem 2

Internal problem ID [5298]
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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]]

2y +ye"r+y=0

With the expansion point for the power series method at = 0.
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 85

‘0rder:=8;

Ldsolve (x~2*diff (y(x) ,x$2) +x*exp (x) *diff (y(x) ,x)+y(x)=0,y(x) ,type='series',x=0); J

@ =cw(1+ (24 D)ot (2 L) (O %Y
wa=a 55 80 ' 80 9360 1040

(- 103 22% Ay (- 2831
149760 149760 7238400

_ 99077 " 260631 54 22952047
1563494400 = 260582400

2030197478400 + 580056422400

. 2 3
8 7 1 e ° Q0 v 2
+O(m))+cﬁ< +( 5 5)””(80 80)3” +(9360 1040

(- 103 n 229 A 2831
149760 = 149760 7238400

99077 260631 24 22952047
1563494400 260582400

2030197478400 580056422400

o)
)

1)
)?
)f
o)

8,

8

7
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v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 122

LAsymptoticDSolveValue [x~2*y'' [x]+x*Exp[x]*y' [x]+y[x]==0,y[x],{x,0,7}]

1563494400
— (132840 + 24120i)z* — (247680 + 8697607)z> + (2540160 — 19180807)2>
— (4976640 — 356659203)z + (45619200 — 663552001))

11 ; .
y(z) — ( + 57 128 40()) cox " ((4913 + 7070i)2® — (8568 — 32328)z°

97718400 ' 1563494400
— (24120 + 132840i)z* — (869760 + 2476804 )2> — (1918080 — 25401603) x>
+ (35665920 — 4976640)z — (66355200 — 456192003))

1 114 .
- ( + ! ) a1z’ (7070 + 49134)z°® + (32328 — 85681)z°
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19.1 problem 1(i)

Internal problem ID [5299]

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

e N
‘0rder:=8; ‘
Ldsolve(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='ser%%s',x=0);

y(z)
S(q_ 1, 2,2, 197 /3 1921 4 _ 11653 _5 12023 6 017285 .7 8
_ Gt (1— 1% — 5537 + 3962 + amoums® — Tosrssemo® T ammisrorze® + rmsasemor® + O (%)) + ai

xr2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 116

‘ AsymptoticDSolveValue [2*x~2xy'' [x]+(5*x+x72) *y' [x]+(x"2-2)*y [x]==0,y[x],{x,0,7}] ‘

(z) = 1z 917285z" n 12923z5 _ 11653z° n 1921z* +197z3 _25932
v ! 1126343522304 ~ 21171870720 103783680 3459456 33264 504

427 10125 b 19z4 223 522 2z
)+ 02< 35721 + 45360 540 216 + 9 + 6 3 +1

-4+

14 z2
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19.2 problem 1(ii)

Internal problem ID [5300]

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 x = 0.
v/ Solution by Maple
Time used: 0.032 (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='se#ies',x=0);

@) = i (214 304 Loz y 1W0B,0 669 4 54731, 123443 , & 30273113 .
vt = 47727 34" T 51200 ' 921600 ' 4838400° ' 2890137600

+0 (1‘8)) ¢

15,103, 669 . 54731 o 123443 . (ms))

1
1 - 2 ~ 3
“2(“(“3) (2‘” 87 T 1% T 768" T 10240% T 1843200° T 9676800"

1 1751 21 4174964
+( 3 5,59 5701 , 17519 5 6852157 417496453 7—|—O(m8)>)>

1 e 2 Y 3
TP 14 T o7648° T 184320° 1658820007 T 243855360007

v/ Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 146

‘ AsymptoticDSolveValue [4*x~2xy' ' [x]-4*x*Exp [x]*y' [x]+3*Cos [x]*y[x]==0,y[x],{x,0, 7}p

4838400 * 921600 + 5120 + 384 2 + 4

(5473125 + 1204202 + 2472002° + 46080022 + 691200z + 921600) 752 log(z) (1926367
+2%2 ) +¢; +
1843200

123443215/2  54731213/2  669z!1/2  103z%2 x7/2 3x/2
y(z) = c +
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19.3 problem 1(iii)
Internal problem ID [5301]

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) 2%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: 0.015 (sec). Leaf size: 81

e N
‘0rder:=8; ‘
Ldsolve((1—x“2)*x‘2*diff(y(x),x$2)+3*(x+x“2)*diff(y(x),x)+y(x)=0,y(x),type='serie%r,x=0);

y(z)

_ (In(z) s+ 1) (1 +3z + 122 — o + 1ozt — 32:0° + 20u2® — 383007 + O (2%)) + ((—9)z — 222 + 15
z

v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 84

LAsymptoticDSolveValue [(1-x"2)*y' ' [x]+3* (x+x"2) *y ' [x]+y [x]==0,y[x],{x,0,7}] J

537 5x6 225 ozt 228 te 1927 25  3z5 Bzt 22
"W 420 1447 20" 24 2

= L o 2 ™ 2 4
y(x)—>cz(630+24+15 1~ 3 t° + -+ +
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19.4 problem 3(a)

Internal problem ID [5302]

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]]

2y +3yc+ (1+2z)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 81

‘0rder:=8; ‘
‘dsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)+(1+x)*y(x)=0,y(x),type='series',x=0);

y(x)
1 1 1 1 1 1 3 1
_ (In(z)ca+e1) (11— 2+ 32% — 52° + 5762 — 1aw®° + 5ma00%° — waomee? + O (%)) + (22— §2° + 5
x
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 164
LAsymptoticDSolveValue [x~2xy' ' [x]+3*x*y ' [x]+(1+x) *y [x]==0,y[x],{x,0,7}] J

w7 .’EG (Es w4
Cl( 55401600 | 518400 — 14400 T 576

3 2
—%+‘%—x+1>

ylzr) —
(2) .
1217 4925 13725 2524 11z3 322
e 592704000 5184000 + 432000 3456 + 108 4 + 2z

X

$7 $6 (Es $4 $3 :1:2
< 55401600 1 518400 _ 14400 | 576 36 T 4 LT 1) log(z)

x
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19.5 problem 3(b)

Internal problem ID [5303]

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]]

x2y” 4 2x2y' _ 2y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

e

A\

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);

3 4 2 1 1 8
= 21—+ 22— S8 Zpd 5 6 7 8
y(z) = e < + 5) 15 + 21x 35$ + 13533 4725x O (x )

c2(12 — 12z + 82® — 8z* + Lo’ — 348 4 1847+ O (7))

x
v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 87
LAsymptoticDSolveValue [x~2xy' ' [x]+2*x"2xy' [x]-2*y [x]==0,y[x],{x,0,7}] J
() —c _8_"”54_2_174_2_11734_2_1:24_1_1 +ec z_s_w_7+2_x6_§+3_x4_x3+$2
Y \"s 5 T3 T3 T 2\135 35 21 15 ' 5
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19.6 problem 3(c)

Internal problem ID [5304]

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]]

2y +5yz+ (—2°+3)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

e B
‘0rder:=8; ‘
Ldsolve(x‘2*diff(y(x),x$2)+5*x*diff(y(x),x)+(3—x‘3)*y(x)=0,y(x),type='series',x=0w;

720
T 3

y(z) = ¢ (1+ 2 + —2:2% + 0 (28)) N c2(—2— 223 — 5% + 0 (28))

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 40

‘ AsymptoticDSolveValue [x~2*y'' [x]+5*x*y' [x]+(3-3%x"3)*y[x]==0,y[x],{x,0,7}]

(x) = ¢ w—3+i+1 +c :c_5+w_2+l
4 s ™w 208075 T2
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19.7 problem 3(d)

Internal problem ID [5305]

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]]

o’y —2z(1+2)y +2(1+x)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

‘0rder:=8; ‘

‘dsolve(x‘2*diff(y(x),x$2)-2*x*(x+1)*diff(y(x),x)+2*(x+1)*y(x)=0,y(x),type='series',x=0);

2 1 2 2 4 1
2 2 3 4 5 6 7 8
— 1 } + +0
y(z‘) ar ( v 3:1: 3:17 151‘ 451‘ 3151‘ 315.'13 (:L‘ )>

4 2 4 4 8
+02x<1 + 22 + 227 + gm?’ + §x4 + 1—5x5 + 4—51‘6 + E:ﬂ#— O (:cg)>

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 92

AsymptoticDSolveValue [x~2*y'' [x]-2%x* (x+1)*y' [x]+2* (1+x)*y[x]==0,y[x],{x,0,7}]

N

47 428 225  42*
y(fﬂ)—>Cl<i+%+i+i+2x3+2x2+x>

45 3 3
+c 4—:68+2—“’67+2—a”6+“fc—5+2—$4+ac3+ac2
\315 " 45 ' 15 ' 3 ' 3
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19.8 problem 3(e)

Internal problem ID [5306]

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]

Y +yz+ (22 —1)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

e

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=0);

y(x)

_ az®(1— 322+ 552 — 5E2® + 0 (2%) + co(In(z) (22 — s2* + 552° + O (2®)) + (-2 + Sz* — 15528
x

v Solution by Mathematica

Time used: 0.012 (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’ 8
y(x) — 02(—9216 + m — g —i—x)
525 — 90z* + 288x2 + 1152 1 4 9
+ cl< 552 — @x(z — 24z% 4+ 192) log(x)>
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19.9 problem 3(f)

Internal problem ID [5307]

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.

4

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

r*y’ —22%y + (4r —2)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: 55

‘0rder:=8; ‘
‘dsolve(XAQ*diff(y(x)’x$2)_2*x*2*diff(y(x),x)+(4*x—2)*y(x)=o,y(x),type=vseries-,x=p);

y(z) = a1z”(1+ 0 ()
Lo (In (z) ((—48) z® + O (®)) + (12 + 36z + 72> + 88z% — 24z — Z12° — 1846 — 83474 O (2¥)))

x
v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 58
LAsymptoticDSolveValue [x"2xy' ' [x]-2*x"2%y' [x]+(4*x-2)*y[x]==0,y[x],{x,0,7}] J

42° + 18z° + 90z — 39023 — 27022 — 135z — 45)

2 _4 21 _
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 . . . ... N rdrd
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20.1 problem 4

Internal problem ID [5308]

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 —2yz+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

N

p
‘0rder:=8; ‘
Ldsolve((1—x“2)*diff(y(x),x$2)—2*x*diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0);J

1 1
y(z) = (1 -z — §x4 - 5x6) y(0) + D(y) (0)z + O(z°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 32
LAsymptoticDSolveValue [(1-x"2)*y' ' [x]-2%x*y' [x]+2*y[x]==0,y[x],{x,0,7}] J
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21 Chapter 5. Existence and uniqueness of solutions
to first order equations. Page 190

21.1 problem 1(a) . . . . . . .. 179
21.2 problem 1(b) . . . . . .. 1801
21.3 problem 1(c) . . . . . . .. 18T
214 problem 1(d) . . . . . . . .. 184
21.5 problem 1(€) . . . . . . .. 185
21.6 problem 2(a) . . . . . ...
21.7 problem 3(a) . . . ... 187
21.8 problem 3(b) . . . . ... 188
21.9 problem 4(a) . . . . ... 189
21.10problem 4(b) . . . . .. 190
21.11problem 4(c) . . . . .. 1911
21.12problem 4(d) . . . . ... 1921
21.13problem 5(a) . . . . ... 193
21.14problem 5(b) . . . . .. 194
21.15problem 5(C) . . ... 195
21.16problem 6(b) . . . . . ... 1961
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21.1 problem 1(a)

Internal problem ID [5309]

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]

y —a’y=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)

23
y(z) = crew

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

-

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

-/

113
y(x) = cre’s

y(x) =0
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21.2 problem 1(b)

Internal problem ID [5310)]

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=0

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

e

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

~—

y(@) = Va2 +a
y(z) = —Va? + o
v Solution by Mathematica

Time used: 0.079 (sec). Leaf size: 35

-

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

| —

y(x) > —v2? 4+ 2¢1
y(z) = Va2 + 20
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21.3 problem 1(c)

Internal problem ID [5311]

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 [_separablel

, T4z

T

Y
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 720

Ldsolve(diff(y(x),x)=(x+x‘2)/(y(x)-y(x)‘2),y(x), singsol=all) J
y(z)
1
(1— 42 - 62% — 12¢; +2/42° + 1207 + 24127 + 92 + 366107 — 207 + 36} — 327 — 6y )
- 2
1
_|_ 1
2 (1 — 43 — 622 — 12¢; + 2\/4m6 + 122° + 24c¢1 23 + 92 + 36¢1 22 — 223 + 36¢2 — 322 — 6cl> ’
N 1
2
y(z) =
1
(1 — 473 — 622 — 12¢; + 2+/425 + 1225 + 24c,23 + 97* + 36172 — 273 + 36¢7 — 372 — 601> :
B 4
1

- 1
3

4 <1 — 433 — 622 — 12¢; + 21/428 + 1225 + 24c,23 + 974 + 36¢122 — 273 + 36¢7 — 372 — 601>

L1
2

1
3
(1—4x3—6:1:2—1201 +2\/4x6+12x5 +24c1234+9z4436¢1 32 —223+36¢2 —3z2 —601)

iv/3 5 -

2 (1—4:1:3—6952—1201 424 /4x64+12254+24c

y(z) =
(1 - 42 — 62% — 12¢; +2/42° + 1207 + 24127 + 90 + 36¢;0% — 207 + 36 — 327 — 6c; )

4
1

_ T
4 (1 — 43 — 622 — 12¢; + 2\/4m6 + 122° + 24c¢123 + 92 + 36¢1 22 — 223 + 36¢2 — 312 — 661) °
1

T3

[

3

1
3
(1—413—6:1:2—1201 +2 \/ 426 +1225+24c1 23 +924 4361 22 — 223 +36¢7 — 322 —661)

iV/3 : -

* 2

2 (1—41:3 —6x2—12c1+24/426+1225+24c
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v/ Solution by Mathematica
Time used: 4.069 (sec). Leaf size: 346

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

1
y(z) — 3 Q/—4z3 — 6224 \/—1+ (=423 — 622+ 1+ 12¢;) 2+ 1 + 12¢

1
_|_
{’/—4x3 — 6224 /=1 + (—423 — 622 + 1+ 12¢1) 24+ 14 12¢

+1

y(z) = - 2¢(\/§+ z) U/ —4w% — 622 + /1 + (<427 — 622 + 1+ 126)% + 1 + 12¢,

—2 —2i\/3

+ +4
f/—4x3 — 6224 /=14 (—423 — 622+ 14+ 12¢))2 4+ 1+ 12¢

y(z) = - —2(1 +i\/§> Y/~ — 622 + /=1 + (—42® — 622 + 1+ 126) % + 1 + 126,

N 2i(v/3 + i)
{‘/—4953 — 622+ /=14 (=423 — 622 + 1+ 12¢1) 2 + 1 + 12¢;

+4
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21.4 problem 1(d)

Internal problem ID [5312]

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]

e vte

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

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

N\

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

v/ Solution by Mathematica
Time used: 0.465 (sec). Leaf size: 15

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

~—

y(xz) — log (log (e* + 1) + ¢1)
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21.5 problem 1(e)

Internal problem ID [5313]

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 —2*y* +42> =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

Ldsolve(diff (y(x) ,x)=x"2%y (x) "2-4%x~2,y(x), singsol=all) J
413
2<eTcl + 1)
y(m) = T T s
—14+e3 ¢

v/ Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 30

e hY

DSolvely' [x]==x"2%y[x] ~2-4*x"2,y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z) — —2tanh (g (z° + 301))

y(x) —> =2
y(z) = 2
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21.6 problem 2(a)

Internal problem ID [5314]

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(zo) = Yol

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

e

Ldsolve([diff (y(x),x)=y(x)"2,y(x__0) = y__0],y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 16

LDSolve [{y' [x]==x2*y[x],{y[x0]==y0}},y[x] ,x,IncludeSingularSolutions -> Truel

y(m) N y06x2(x—x0)



187

21.7 problem 3(a)

Internal problem ID [5315]

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

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

-

Ldsolve([diff (y(x) ,x)=2*sqrt(y(x)),y(x__0) = y__0],y(x), singsol=all)

| —

y(z) = (22 — 2z0) /yo + x? — 2xxo + 22 + Yo

v Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 33

-

LDSolve [{y' [x]==2*Sqrt[y[x]],{y[x0]==y0}},y[x] ,x,IncludeSingularSolutions -> True]J

y(z) — (m —x0+ \/y_0>2
y(x) — (—x +x0 + \/y_0>2
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21.8 problem 3(b)

Internal problem ID [5316]

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: 0.0 (sec). Leaf size: 5

-

Ldsolve([diff(y(x),x)=2*sqrt(y(X)),y(x__0) = 0],y(x), singsol=all)

| —

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

‘ DSolve [{y' [x]==2%Sqrt [y [x]],{y[x0]==0}},y[x],x,IncludeSingularSolutions -> True] ‘

y(z) =0
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21.9 problem 4(a)

Internal problem ID [5317]

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.

(4

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

EET I

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

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

y(z) = tan (RootOf (—2_Z+ In (@) +2In(z) + 201>) x

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

e hY

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

N\ J

Solve [% log (%?2 + 1) — arctan (@) = —log(z) + c1,y(x)
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21.10 problem 4(b)

Internal problem ID [5318]

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.

(4

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

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

— LambertW ( e=°1 ) —c1

x

y(z) =e
v/ Solution by Mathematica
Time used: 2.271 (sec). Leaf size: 21

-

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

|
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21.11 problem 4(c)

Internal problem ID [5319]

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

2 2
y_ Ty

x2

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

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

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

v/ Solution by Mathematica
Time used: 0.184 (sec). Leaf size: 13

‘ DSolvel[y' [x]==(x"2+x*y[x]+y[x]~2)/x"2,y[x],x,IncludeSingularSolutions -> True]

y(z) — ztan(log(z) + ¢1)
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21.12 problem 4(d)

Internal problem ID [5320)]

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]

2y

, ytze s

y_—
xXr

=0

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

e

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

~—

y(z) = In (21n (x2) +2¢)

v/ Solution by Mathematica
Time used: 0.404 (sec). Leaf size: 18

~N

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

(@) = 5w log(2(log(x) + 1))
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21.13 problem 5(a)

Internal problem ID [5321]

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.

(4

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

j_Toy+2
y+rx—1

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 35

-/

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

(2x+1)01+\/2(2x+1)2c%+1

261

y(z) = g-—

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 49

e

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

~—

y(r) = -z —/2z(z+1)+14+¢ +1

y(z) = —z+2z(x+1) +14+¢ +1
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21.14 problem 5(b)

Internal problem ID [5322]

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.

(4

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

;2 +3y+1

=0
x—2y—1

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 59

-/

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

y(z)
__5_ =
14 2
V3 (7z — 1) tan (RootOf <\/§ In (3(7””4_1)2 + 3D Tn<_Z) ) +2v3¢; — 4_Z>>
_|_

14

v Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 85

N
LDSolve [y' [x]==(2*x+3*y [x]+1) / (x-2*y[x]-1) ,y[x] ,x,IncludeSingularSolutions -> TrueJ]

Solve [32\/3 arctan ( dy(z) + 52+ 1 )) _3 <8 log (4(7562 + Ty(2)’ + (Te + 5)y(z) + 2 + 1))

V3(—2y(z) +z -1 (1—"7z)2
+ 161og(7x — 1) + 7cl> ,y(m)}
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21.15 problem 5(c)

Internal problem ID [5323]

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.

(4

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

p_ yro4l
y 20+ 2y —1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

~—

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

y(l‘) —e” LambertW(—Ze_3$e3cl)_3z+3cl -

v/ Solution by Mathematica
Time used: 4.024 (sec). Leaf size: 32

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

y(z) = — — %W(—e‘“‘”cl)

y(z) > —x
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21.16 problem 6(b)

Internal problem ID [5324]

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

I_(y+x_1)2:O

Y 2(2 + )

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

-/

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

y(z) =3 +tan (M+%) (x+2)

v Solution by Mathematica
Time used: 0.353 (sec). Leaf size: 57

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

4ci(z +2)
iz 4 2)F + 2icy

y(x) = —i(z+ (2+ 37)) — 5

y(x) = iz + (3 + 2i)
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22 Chapter 5. Existence and uniqueness of solutions

22.1
22.2
22.3
224
22.5
22.6
22.7
22.8
22.9

to first order equations. Page 198

problem 1(a)
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22.1 problem 1(a)

Internal problem ID [5325]

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: 0.047 (sec). Leaf size: 257

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

ol

(108-‘,—12, /12c§x6+81>
2z2¢;

6 3

<1os+12, /12c§m6+81)

€Tr) =
y(z) NG
y(z)
1
. 3 (108+12,/12c?m6+81)§ 20cy
AVA] +
(108+12\ / 12ci’z6+81) ? o2e; ° (108+12, /12c~1‘z6+81> 5

B 12 + = 2
(108+12\/M)
va

y(z)
1
1236 3
L \/g (108+12 12clz +81) 21:261
3.6 3 ’ 6 + 3
B (108+12,/12c1x +81) N ey N (1os+12\/m)
12 :

2

3
(108+12 12c§z6+81>
Ve
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v/ Solution by Mathematica
Time used: 27.301 (sec). Leaf size: 396

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

|, ~2V/30 + V(1220 ¥ 81 4 9er) 2
62/3/+/ 1225 + 81e%1 + 9ee
V=1 (29307 + V/=2(V1225 + 8162 + 9¢) %)
62/3 i/ V1228 + 81e2e1 + Qe
\"’/—_1(2\3/—_3902 + V2(v/1225 + 8Lt + 9e1) 2/3)

y(z)

y(z) —

y(x) = —
62/3/+/ T2z + B1e% + 9ee
y(z) =0
y(z) — N
o, (V38=3i)2% — (V3+3i) V6
y(z) — P

(V3 +3i) 22 — (v/3 — 3i) Vab
66

y(z) = pr
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22.2 problem 1(b)

Internal problem ID [5326]

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+ (y+2z)y =0

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

-

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

| —

v Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 53

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

~—

973
y(m)—)—x—\/—%+m2+01

223
yx) > —z+ —?—Hﬁ—l—cl
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22.3 problem 1(c)

Internal problem ID [5327]

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" +e'(l+y)y' =0

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

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

y(xz) = LambertW (—c; — €°)

v Solution by Mathematica
Time used: 60.16 (sec). Leaf size: 14

‘ DSolve [Exp [x]+(Exp [y [x]1]1*(y[x]+1) ) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁle]

y(xz) > W(—e*+ 1)
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22.4 problem 1(d)

Internal problem ID [5328]

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 [_separablel

cos () cos (y)® — sin (z) sin (2y) y' = 0

v/ Solution by Maple
Time used: 0.141 (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=all)

1
y(x) = arccos <cls—1n(a:)>

1
y(x) = m — arccos (an(x))
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v/ Solution by Mathematica
Time used: 8.954 (sec). Leaf size: 89

LDSolve [Cos [x] *Cos [y [x]]~2-Sin[x]*Sin[2*y[x]]*y' [x]==0,y[x],x, IncludeSingularSolutJions -> True

y(z) — — arccos (—}101 \/oos(z) \/tan(z) csc(x))

y(z) — arccos (—}lcl \/oos(z)\/tan(z) csc(ac))
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22.5 problem 1(e)

Internal problem ID [5329]

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 [_separablel

v¥r? — Py =0

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

e

tdsolve(x‘2*y(x)‘3-x‘3*y(x)‘2*diff(y(x),x)=0,y(x), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 19

e

kDSolve [x~2*xy[x] ~3-x"3*y[x] "2*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) =0
y(x) = az

y(z) =0
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22.6 problem 1(f)

Internal problem ID [5330]

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 typ

t+y+(—y+2z)y' =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 49

Ldsolve ((x+y(x))+(x-y(x))*diff (y(x) ,x)=0,y(x), singsol=all) J
ax — /2312 + 1
y(z) = = '
G

y(z) = az+ /2312 +1
(&

v/ Solution by Mathematica
Time used: 0.429 (sec). Leaf size: 86

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

y(z) = & — V222 + 2
y(z) = =+ V222 + 21
y(z) = z — V2Va?
y(z) = V2Va? +z
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22.7 problem 1(g)

Internal problem ID [5331]

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

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

e

kdsolve ((2*y (x) *exp (2*x) +2*x*cos (y(x) ) )+ (exp(2*x) -x"2*sin(y(x)) ) *diff (y (x) ,x)=0 ,y(\Jx) , singsol=

cos (y(z)) 2> + y(z)e** +¢; =0

v/ Solution by Mathematica
Time used: 0.416 (sec). Leaf size: 30

-

DSolve [ (2*y [x] *Exp [2*x] +2*x*Cos [y [x]]) +(Exp [2*x] -x"2*Sin [y [x]]1) *y' [x]==0,y[x] ,x, I}lcludeSingul

N\

Solve {2 (%xz cos(y(z)) + %e%y(w)) = ci, y(x)}
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22.8 problem 1(h)

Internal problem ID [5332]

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]

3n(z)z* +2* +y+y'z=0

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

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

—23In () + ¢
T

y(z) =

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 19

Ia N

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

—z3log(z) + ¢1
T

y(z) =
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22.9 problem 2(a)

Internal problem ID [5333]

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 [_separablel

2y3 + 2+ 3zy*y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 99

e

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

~—

(—22 + ) )’

y(z) = .
_ (= re)n)} VB te)n)!

y(x) o 2e - 2z

y(z) = _(=2fta)a)? " ivV3((—z%+¢c) x)?
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v/ Solution by Mathematica
Time used: 0.279 (sec). Leaf size: 215

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

3 1 3
—_ _2 3 9c1
3 V x° 4+ e

y(r) = — -
y(z) — V-2riteta
3z
y(z) — (=1)*/3V =243 4 €%
3z
3/ 2
y(z) — 3
3/2
y(z) = — 3
232
y(z) = —(-1) 3
/2.
y(x) 3
(—x3)*/?
3 2 3 $3
3
y(r) — -
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22.10 problem 2(b)

Internal problem ID [5334]

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 [_separablel

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

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

Ldsolve (cos(x)*cos(y(x))-2*sin(x)*sin(y(x))*diff (y(x) ,x)=0,y(x), singsol=all) J

1
y(x) = arccos <01Tn(:v)>

1
y(x) = m — arccos (an(x))

v/ Solution by Mathematica
Time used: 0.505 (sec). Leaf size: 47

e

LDSolve [Cos [x]*cos[y[x]]-(2*Sin[x]*Sin[y[x]])*y' [x]==0,y[x],x, IncludeSingularSolutJions -> True

#1 gin
y(z) — InverseFunction { /1 %ﬂ( [1]&} [%(log(tan(x)) + log(cos(z))) + cl}

y(z) — cos=H(0)
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22.11 problem 2(c)

Internal problem ID [5335]

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.

(4

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

5y°z° + 2y + (3yz* +22)y =0

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 347

Ldsolve ((B*x~3xy (x) "2+2%y (x) ) +(3*x"4*y (x) +2*x) *diff (y (x) ,x)=0,y(x), singsol=all) J

=

2
6((10822+12\/—125‘11+81z4>cl) N 720,
c1 1
((108124»121/712c‘11+81z4)c1) 3 1
_ 1296 —
y(%) - 3
y(z)
1 1
_3((108w2+121/—12c%+81w4)61> 3 B 360, i3 ((1083624_12 /_12C%+81z4)61> 3 ) 2er
c1 1 6cq
((108124-12,/—12c‘11+81z4>c1) 3 ((108z2+12,/—12c‘11+81z4)<
_ 1296
.’IJ?’
y(z)
3((108w2+12 —12c‘11+81w4)c1) 3601 . ((108z2+12 —12c‘11+81z4)c1> 2,
- o - ++18iv/3 6o -
((108124-12,/—12c‘11+81z4>c1) 3 ((108z2+12,/—12c‘11+81z4)<
1296

x3



v/ Solution by Mathematica

Time used: 36.242 (sec). Leaf size: 400

212

tDSolve [(5%x~3xy [x]~2+2%y [x])+(3*x~4xy [x] +2xx) *xy' [x]==0,y[x],x, IncludeSingularSolthions -> Tru

y(z)
—2z? + 227 + 22/3 {/27013310 — 226 + 3v/3+/c, 216 (—4 + 27¢,
E{/270?10 _ 264 g\/g\/cﬂw (—4 + 27cyz%)
- 625
y(z)
_ag? 2(14iv3)t 028 (v/3+4) {/27c1210 — 229 + 3V3 /ey (
3.\/27c;$10 g6 g\/g\/cﬁlﬁ (—4 + 27c1z%)
— 125
y(z) —
e %(o4i)s" + 228 (140v/3) {27110 — 209 + 3V/3/cyat

— 8+ ;\/5\/013316 (—4 4 27¢1z4)

1225
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22.12 problem 2(d)

Internal problem ID [5336]

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’ +xefy =0

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

e

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

y(z)=—z—In(z) + ¢

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 15

LDSolve [(Exp [y [x]]+x*Exp [y [x]])+(x*xExp [y [x]])*y' [x]==0,y[x],x, IncludeSingularSolutJions -> True

y(z) = —z —log(z) + 1
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23 Chapter 6. Existence and uniqueness of solutions

23.1
23.2
23.3
234
23.5
23.6
23.7
23.8
23.9

to systems and nth order equations. Page 238

problem 1(a)
problem 1(b)
problem 1(c)
problem 1(d)
(
(

(¢”]
~—

problem 1
problem 1
problem 2 .
problem 3 .
problem 5(b)

23.10problem 5(c)
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23.1 problem 1(a)

Internal problem ID [5337]
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 equations.

Page 238

Problem number: 1(a).
ODE order: 2.

ODE degree: 1.

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

y//+y1_1:0

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

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

-/

y(z) = —e e +z+co

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

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

y(x) >z —cre® +
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23.2 problem 1(b)

Internal problem ID [5338]
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 equations.

Page 238

Problem number: 1(b).
ODE order: 2.

ODE degree: 1.

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

yll+ewyl_ew :0

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

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

-/

y(z) = —c1Eiy (¢*) +  + c2

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 18

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

y(x) — c; ExplntegralEi (—e®) + z + ¢
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23.3 problem 1(c)

Internal problem ID [5339]

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 equations.
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: 0.031 (sec). Leaf size: 158

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

N J

y(z) =0
y(x) = (beyx + 502)%

V5 1 iV/2V5—4/5 !
y(.’IJ) = <—T — é_l — f) (5011,' + 502)
y(x) = <—§ — %l + M) (5c1z + 502)%

(S

[

5¢1x + 5¢y)

iﬁ\/5+\/5>
)l
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v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 20

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

y(z) = cov/bxr — ¢
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23.4 problem 1(d)

Internal problem ID [5340]
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 equations.

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: 0.0 (sec). Leaf size: 17

-

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

~—

y(z) = c; sin (kx) + ¢ cos (kz)

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

e

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

~—  /

y(x) = ¢ cos(kx) + cosin(kz)
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23.5 problem 1(e)

Internal problem ID [5341]

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 equations.
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], _L

yll_ny:()

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 23

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

-/

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 34

e

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

~—

y(z) = V2/c tan (W)



-
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23.6 problem 1(f)

Internal problem ID [5342]

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 equations
Page 238

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

zy’' =2y —23=0

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

Ldsolve (xxdiff (y(x) ,x$2)-2*%diff (y(x),x)=x"3,y(x), singsol=all)

~—

1 1
y(x) = Zm4 + gclx?’ + ¢

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

N\

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

2 oz
y(x) — Z + T =+ Co
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23.7 problem 2

Internal problem ID [5343]

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 equations.
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//_l_y/2=0

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

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 7

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

y(z) = In (sec(z))
v/ Solution by Mathematica
Time used: 1.809 (sec). Leaf size: 27

-

DSolve[{y'' [x]==1+(y' [x])~2,{y[0]==0,y' [0]==0}},y[x],x,IncludeSingularSolutions —F True]

N\

y(z) = —log(—cos(z)) + im
y(xz) — —log(cos(z))
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23.8 problem 3

Internal problem ID [5344]

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 equations.
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_yn

=0

12

With initial conditions

[y(0) = 1,4/(0) = —1]

v/ Solution by Maple
Time used: 0.438 (sec). Leaf size: 26

e

Ldsolve( [diff(y(x),x$2)=-1/(2*diff (y(x),x)"2),y(0) = 1, D(y)(0) = -1],y(x), singso}l=all)

y(z) = 3(x+2) (—12x1—68)3 (-1+iv/3) +g

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 27

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

(@) - § (12— (~2)%(~3z ~ 2)*")
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23.9 problem 5(b)

Internal problem ID [5345]

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 equations.
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: 0.812 (sec). Leaf size: 53

Ldsolve([diff(y(x),x$2)+sin(y(x))=0,y(0) = 0, D(y)(0) = betal,y(x), singsol=all) J

_Z 1
y(z) = RootOf (— (/0 Jrcos (T = 2d_a) + x)

_Z 1
y(z) = RootOf ( /0 NI 2d_a + x)

v/ Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 19

‘ DSolve[{y'' [x]+Sin[y[x]]==0,{y[0]==0,y' [0]==\[Betal}},y[x],x, IncludeSingularSolutﬁons -> True

y(x) — 2 JacobiAmplitude (?, %)
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23.10 problem 5(c)

Internal problem ID [5346]

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 equations.
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
[y(0) =0,'(0) = 2]

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 23

Ldsolve([diff(y(x),x$2)+sin(y(x))=0,y(0) = 0, D(y)(0) = 2]1,y(x), singsol=all) J

y(x) = RootOf (— (/0_ \/md_a> + x)

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,IncludeSingularSolutions —J> True]

{}



226

24 Chapter 6. Existence and uniqueness of solutions
to systems and nth order equations. Page 250

24.1 problem 3 . . . .. L 227
24.2 problem 4 . . . .. e 228

24.3 problem 5 . . . ..o e e e 229
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24.1 problem 3

Internal problem ID [5347]

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 equations.
Page 250

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve
y1(z) = %i(2)
Y2(2) = 31 (2) + y2(2)

With initial conditions
[Z/l(o) = 1ay2(0) = 2]

v/ Solution by Maple
Time used: 0.031 (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) =

yi(z) = €”

yo(z) = €"(z + 2)
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 18

LDSolve {y1' [x]==y1[x],y2' [x]==y1[x]+y2[x]},{y1[0]==1,y2[0]==2},{y1[x],y2[x]},x,IncludeSingula

yl(z) — €°
y2(z) = €*(z + 2)
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24.2 problem 4

Internal problem ID [5348]

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 equations.
Page 250

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

Y1 () = ya()
Yo () = 6y1 () + y2(z)
With initial conditions

[42(0) = 1,4(0) = —1]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 34

Ldsolve([diff(y__l(x),x) = y__2(x), diff(y__2(x),x) = 6xy__1(x)+y__2(x), y__1(0) =} 1, y__2(0)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 42

-

DSolve [{yl' [x]==y2[x],y2"' [x]==6*y1[x]+y2[x]},{y1[0]==1,y2[0]==-1},{y1[x],y2[x]}, };, IncludeSing

N\

yl(z) = e ¥ (e” +4)

y2(z) = —e **(3e™ — 8)

Ol = Ot =
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24.3 problem 5

Internal problem ID [5349]

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 equations.
Page 250

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = y1(z) + v2(2)
yo(z) = 11(z) + y2(z) + €
With initial conditions

[¥1(0) = 0,32(0) = (]

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 36

Ldsolve([diff(y__l(x),x) =y__1x)+y__2(x), diff(y__2(x),x) =y _1(X)+y__2(X)+eXP(}3*X), y_-1(0

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 45

-

DSolve [{y1' [x]==y1[x]+y2[x],y2' [x]==y1[x]+y2[x]+Exp[3*x]},{y1[0]==0,y2[0]==0},{y1[x],y2[x]},x

N\
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25 Chapter 6. Existence and uniqueness of solutions

to systems and nth order equations. Page 254
25.1 problem 2 . . . .. L e e e 2311
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25.1 problem 2

Internal problem ID [5350]

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 equations.
Page 254

Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

y1(z) = 3y1(z) + zys(z)
Y5(z) = 12(z) + 2°ys(z)
Y3(z) = 2zya(z) — y2(x) + e"y3(x)

X Solution by Maple

Ldsolve([diff(y__i(x),x)=3*y__1(x)+x*y__3(x),diff(y__2(x),x)=y__2(x)+x‘3*y__3(x),qﬁff(y__S(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*y1[x]-y2[x] +Eﬂxp [x]*y3([x]}

Not solved
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