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1.1 problem 5.1 (i)

Internal problem ID [10620]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.1 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

z' —cos(t) —sin(t) =0

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

e

kdsolve (diff (x(t),t)=sin(t)+cos(t),x(t), singsol=all)

~—

z(t) = —cos (t) +sin(t) + ¢

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 14

LDSolve [x' [t]==Sin[t]+Cos[t] ,x[t],t,IncludeSingularSolutions -> Truel J

z(t) — sin(t) — cos(t) + ¢;



1.2 problem 5.1 (ii)

Internal problem ID [10621]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.1 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

1
I _ =
YT 0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve(diff (y(x),x)=1/(x"2-1),y(x), singsol=all) J

y(xz) = — arctanh (z) + ¢;

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 12

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

y(x) — —arctanh(z) + ¢
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1.3 problem 5.1 (iii)
Internal problem ID [10622]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.1 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v —4tln(t) =0

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

dsolve(diff (u(t),t)=4*t*1ln(t),u(t), singsol=all)

~—

u(t) = 26%In (t) — 2 + ¢,

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20

-

N\

DSolve[u' [t]==4*t*Log[t],ult],t,IncludeSingularSolutions -> True]

u(t) = —t* + 2t%log(t) + ¢



1.4 problem 5.1 (iv)

Internal problem ID [10623]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.1 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Z—ze =0

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

‘dsolve(diff(z(x),x)=x*exp(—2*x),z(x), singsol=all)

2 1 —2z

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

e

LDSolve [z' [x]==x*Exp[-2#*x],z[x],x,IncludeSingularSolutions -> True]

~—

1
z(z) — —4—16_29:(2.'17 +1) 4+



1.5 problem 5.1 (v)

Internal problem ID [10624]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.1 (v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

T —e'sin(2t) =0

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

e

kdsolve (diff (T(t) ,t)=exp(-t)*sin(2*t) ,T(t), singsol=all)

~—

2etcos (2t e tsin (2t
T(t) =-— 5()— 5()+C1

v/ Solution by Mathematica

Time used: 0.035 (sec). Leaf size: 28

‘ DSolve[T' [t]==Exp[-t]*Sin[2*t],T[t],t,IncludeSingularSolutions -> Truel

T(t) — —ée‘t(sin(%) +2cos(2t)) + &1



1.6 problem 5.4 (i)

Internal problem ID [10625]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.4 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

' —sec(t)>=0

With initial conditions

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

e

tdsolve([diff(x(t),t)=sec(t)"2,x(1/4*Pi) = 0],x(t), singsol=all)

A J

z(t) =tan (t) — 1

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 9

LDSolve [{x'[t]==Sec[t]~2,{x[Pi/4]==0}},x[t],t,IncludeSingularSolutions -> True] J

z(t) — tan(t) — 1



1.7 problem 5.4 (ii)

Internal problem ID [10626]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.4 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

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

o) ==

v Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 21

‘ DSolve [{y' [x]==x-1/3*x"3,{y[-1]==1}},y[x] ,x,IncludeSingularSolutions -> True]

y(z) — %(—av4 + 62 +7)
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1.8 problem 5.4 (iii)
Internal problem ID [10627]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.4 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

' — 2sin (t)* = 0

With initial conditions
=(3) =1

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

e

tdsolve([diff(x(t),t)=2*sin(t)"2,x(1/4*Pi) = 1/4%Pi] ,x(t), singsol=all)

~—

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 16

N
LDSolve [{x' [t]==2*8in[t]~2,{x[Pi/4]==Pi/4}},x[t],t,IncludeSingularSolutions -> True]

z(t) — t —sin(t) cos(t) + %
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1.9 problem 5.4 (iv)

Internal problem ID [10628]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.4 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

V' —z2—-1=0

With initial conditions

V(1) =1

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

-

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

| —

2

V(z) =%+ln(x)+%

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

-

LDSolve [{x*V' [x]==1+x"2,{V[1]==1}},V[x],x,IncludeSingularSolutions -> True]

V(z) = %(9:2 + 1) + log(z)

-/
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1.10 problem 5.4 (v)

Internal problem ID [10629]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 5, Trivial differential equations. Exercises page 33

Problem number: 5.4 (v).

ODE order: 1.

ODE degree: 1.

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

e +3ze¥ —et=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 16

‘ dsolve ([diff (x(t)*exp(3*t),t)=exp(-t),x(0) = 3],x(t), singsol=all)

o(t)=—(e " —4)e™™

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 18

-

.
DSolve [{D[x[t]*Exp[3*t],t]==Exp[-t],{x[0]==3}},x[t],t,IncludeSingularSolutions -> True]

J

N\

z(t) — e * (4" — 1)
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2.1 problem 7.1 (i)

Internal problem ID [10630]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 7, Scalar autonomous ODEs. Exercises page 56
Problem number: 7.1 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2+x—1=0

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

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

z(t)=1+e'c
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 20

-

LDSolve [x' [t]==-x[t]+1,x[t],t,IncludeSingularSolutions -> True]

~—

z(t) > 1+cret
z(t) > 1



2.2 problem 7.1 (ii)

Internal problem ID [10631]

15

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 7, Scalar autonomous ODEs. Exercises page 56
Problem number: 7.1 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2 —z(2-—2)=0

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

e

tdsolve(diff(x(t),t)=x(t)*(2-x(t)),x(t), singsol=all)

~—

v/ Solution by Mathematica
Time used: 0.32 (sec). Leaf size: 24

-

LDSolve [x' [t]1==x[t]*(2-x[t]),x[t],t,IncludeSingularSolutions -> Truel

~—

z(t) = 1+ tanh(t — ¢;)
z(t) = 0
z(t) — 2
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2.3 problem 7.1 (iii)
Internal problem ID [10632]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 7, Scalar autonomous ODEs. Exercises page 56

Problem number: 7.1 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

£ —(1+4z)(2—2)sin(z)=0

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

e

tdsolve(diff(x(t),t)=(1+x(t))*(2-x(t))*sin(x(t)),x(t), singsol=all)

~—

t—l—/x(t) 1 d at+c; =0
(a+1)(a—2)sin(_a) — 1=

v Solution by Mathematica
Time used: 9.49 (sec). Leaf size: 52

( N
LDSolve [x' [t]==(1+x[t])*(2-x[t])*Sin[x[t]],x[t],t,IncludeSingularSolutions -> TrueJ]

#1 cse
z(t) — InverseFunction {/1 G 2(;({1[;][1] 1) dK[1)&| [t + ¢1]
z(t) - —1
z(t) =0

z(t) — 2
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2.4 problem 7.1 (iv)

Internal problem ID [10633]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 7, Scalar autonomous ODEs. Exercises page 56

Problem number: 7.1 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

r4+z(—z+1)(2-2)=0

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

~—

Ldsolve(diff(x(t),t)=—x(t)*(1—x(t))*(2—x(t)),x(t), singsol=all)

v/ Solution by Mathematica
Time used: 29.045 (sec). Leaf size: 120

LDSolve [x' [t]1==-x[t]1*(1-x[t])*(2-x[t]) ,x[t],t,IncludeSingularSolutions -> Truel J

2t

2(t) = 1— ¢
edt 1 e2(t+cr)
o2t
z(t) > 1+ iy e
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2.5 problem 7.1 (v)

Internal problem ID [10634]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 7, Scalar autonomous ODEs. Exercises page 56

Problem number: 7.1 (v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

r—22+zt=0

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

‘dsolve(diff(x(t),t)=x(t)“2—x(t)“4,x(t), singsol=all)

T (t) — eRootOf (ln (e—Z—Z) e—242cie—%—_ Ze—242te—Z—In (e—Z—Q) —2c1 +_Z—2t+2) -1

v Solution by Mathematica
Time used: 0.262 (sec). Leaf size: 53

‘ DSolve[x' [t]==x[t]"2-x[t]"4,x[t],t,IncludeSingularSolutions -> Truel

z(t) — InverseFunction % + %log(l —#1) — %log(#l + 1)&| [t + ]

z(t) = —1
z(t) =0
z(t) = 1
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3.1 problem 8.1 (i)

Internal problem ID [10635]

20

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72
Problem number: 8.1 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

g -t (—z+1)=0

With initial conditions

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

e

Ldsolve([diff(x(t),t)=t"3*(1-x(t)),X(O) = 3],x(t), singsol=all)

~—

4

z(t)=1+2e 7
v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 18

-

LDSolve [{x' [t]==t"3*(1-x[t]) ,{x[0]==3}},x[t],t,IncludeSingularSolutions -> Truel

J

[

z(t) > 2 7 +1
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3.2 problem 8.1 (ii)

Internal problem ID [10636]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.1 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y — (y*+1) tan(z) =0

With initial conditions

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 12

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

y(x) = cot (% + In (cos (ac)))

v/ Solution by Mathematica
Time used: 0.291 (sec). Leaf size: 15

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

™

y(z) — cot <10g(cos(x)) + Z)
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3.3 problem 8.1 (iii)
Internal problem ID [10637]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.1 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

r—tr=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

'dsolve(diff (x(t),t)=t"2xx(t),x(t), singsol=all)

+3
z(t) = cres

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 22

LDSolve [x' [t]==t~2x*x[t],x[t],t,IncludeSingularSolutions -> Truel

3
z(t) — cle%

z(t) =0
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3.4 problem 8.1 (iv)

Internal problem ID [10638]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.1 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

r+z2=0

v/ Solution by Maple

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

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

1
t+c

z(t) =

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 18

LDSolve [x' [t]==-x[t]"2,x[t],t,IncludeSingularSolutions -> True]
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3.5 problem 8.1 (v)

Internal problem ID [10639)

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.1 (v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y/ _ er—t2 =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve(diff(y(t),t)=exp(—t*2)*y(t)‘2,y(t), singsol=all) J
2

v/ Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 27

kDSolve [y' [t]1==Exp[-t~2]*y[t]~2,y[t],t,IncludeSingularSolutions -> Truel J

y(t) = - :
Vmerf(t) + 2¢

y(t) =0
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3.6 problem 8.2

Internal problem ID [10640]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.2 .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

+pr—q=0

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

Ldsolve (diff (x(t),t)+p*x(t)=q,x(t), singsol=all)

-/

z(t) = g, e Pley
b

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 29

LDSolve [x' [t]+p*x[t]l==q,x[t],t,IncludeSingularSolutions -> Truel

z(t) = 94 e

Q3

z(t) = =

3

~—



26

3.7 problem 8.3

Internal problem ID [10641]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72
Problem number: 8.3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

yr—ky=0

v/ Solution by Maple

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

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

y(x) = c1z”

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16

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

-/

y(x) — c1z”

y(z) =0
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3.8 problem 8.4

Internal problem ID [10642]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

i —p(t)i=0

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

e

tdsolve(diff(i(t),t)=p(t)*i(t),i(t), singsol=all)

~—

i(t) = cref PO

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 25

LDSolve [i' [t]==p[tl*i[t],i[t],t,IncludeSingularSolutions -> True] J

i(t) = c1 exp ( /1 t p(K[l])dK[l])

it) >0
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3.9 problem 8.5

Internal problem ID [10643]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

- =0

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

Ldsolve (diff (x(t),t)=lambda*x(t) ,x(t), singsol=all)

z(t) = cie

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

LDSolve [x' [t]==\[Lambdal*x[t],x[t],t,IncludeSingularSolutions -> True]

z(t) = e

z(t) = 0



-

Ldsolve (m*diff (v(t),t)=—m*g+k*v(t)"2,v(t), singsol=all)

29

3.10 problem 8.6

Internal problem ID [10644]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

mv’ +mg — kv =0

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

~—

m

k

v(t) = —

v/ Solution by Mathematica
Time used: 8.753 (sec). Leaf size: 87

N

DSolve [m*v' [t]==-m*g+k*v[t]~2,v[t],t,IncludeSingularSolutions -> True]

v/9v/m tanh (W)

v(t) — NG
(t) = —ﬁ’\/‘gﬁ
’U(t) — M

vk
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3.11 problem 8.7

Internal problem ID [10645]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

—krxr+22=0

With initial conditions
[2(0) = z0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 22

-

Ldsolve([diff(x(t),t)=k*x(t)-x(t)"2,x(0) = x__0],x(t), singsol=all)

| —

k.’L’O

2(t) = (—xo + k) ekt 4+ xq

v/ Solution by Mathematica
Time used: 0.658 (sec). Leaf size: 26

LDSolve [{x' [t]==k*x[t]-x[t]"2,{x[0]==x0}},x[t],t,IncludeSingularSolutions -> True]J
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3.12 problem 8.8

Internal problem ID [10646]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 8, Separable equations. Exercises page 72

Problem number: 8.8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

w’+z(k2+x2) =0

With initial conditions
[2(0) = zo]

X Solution by Maple

Ldsolve([diff(x(t),t)=—x(t)*(k"2+x(t)"2),x(O) = x__0],x(t), singsol=all) J

No solution found
v/ Solution by Mathematica
Time used: 1.105 (sec). Leaf size: 62

e N

LDSolve [{x' [t]==—x[t]*(k~2+x[t]"2) ,{x[0]==x0}},x[t],t,IncludeSingularSolutions -> J’l‘rue]

() = — k
k2t [ _k2 _
\/e2 : (EZ n 1) 1
z(t) — k




4.1
4.2
4.3
4.4
4.5
4.6
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4.8
4.9

Chapter 9, First order linear equations and the

integrating factor. Exercises page 86

problem 9.1 (i) . . . . . . .
problem 9.1 (i) . . . . . . . . . L
problem 9.1 (iif) . . . . . . . . ...
problem 9.1 (iv) . . . . . . ..

problem 9.1
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problem 9.4
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(
(
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4.1 problem 9.1 (i)

Internal problem ID [10647]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions
[y(0) = yo]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 9

Ldsolve([diff (y(x),x)+y(x) /x=x"2,y(0) = y__0],y(x), singsol=all) J

X Solution by Mathematica

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

-

.
LDSolve {y' [x]+y[x]/x==x"2,{y[0]==y0}},y[x] ,x,IncludeSingularSolutions -> True] J

Not solved
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4.2 problem 9.1 (ii)

Internal problem ID [10648]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

xt+2 —4t=0

With initial conditions

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

Ldsolve([diff(x(t),t)+t*x(t)=4*t,x(0) = 2],x(t), singsol=all)

2

z(t)=4—2e 7

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 18

LDSolve [{x' [t]+t*x[t]==4%t,{x[0]==2}},x[t],t,IncludeSingularSolutions -> True]

+2

z(t) >4 —2e" 2
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4.3 problem 9.1 (iii)
Internal problem ID [10649]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2 — ztan (y) —sin (y) =0

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

Ldsolve(diff(z(y),y)=z(y)*tan(y)+sin(y),z(y), singsol=all) J

_ cosley) + 1

z(y) = cos (1)
v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 17
LDSolve [z' [yl==z[y]*Tan[y]+Sin[y],z[y],y,IncludeSingularSolutions -> Truel J
cos(y)
z2(y) = — + ¢ sec(y)

2
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4.4 problem 9.1 (iv)

Internal problem ID [10650]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+eTy—1=0

With initial conditions

[y(0) = €]
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 23
Ldsolve( [diff (y(x),x)+exp(-x)*y(x)=1,y(0) = exp(1)],y(x), singsol=all) J

—T

y(z) = —(—Ei; (e™®) =1+ Ei; (1)) €°

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

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

N

y(z) — " (— ExplntegralEi(sinh(z) — cosh(x)) + ExpIntegralEi(—1) + 1)
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4.5 problem 9.1 (v)
Internal problem ID [10651]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

' +xtanh () —3=0

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

Ldsolve(diff(x(t) ,t)+x(t)*tanh(t)=3,x(t), singsol=all) J
_ 3sinh (t) + ¢
2(t) = cosh (?)

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 15

‘ DSolve[x' [t]+x[t]*Tanh[t]==3,x[t],t,IncludeSingularSolutions -> True]

z(t) — sech(t)(3sinh(t) + ¢1)
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4.6 problem 9.1 (vi)

Internal problem ID [10652]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (vi).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yy +2cot(z)y—5=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

Ldsolve( [diff (y(x),x)+2*y(x)*cot(x)=5,y(1/2*xPi) = 1],y(x), singsol=all)

~—

_ —10z +5sin (22) — 4 + 57
N —2+ 2cos (2z)

y(z)

v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 27

e

kDSolve [{y' [x]+2*xy[x]*Cot [x]==5,{y[Pi/2]==1}},y[x],x,IncludeSingularSolutions -> TJrue]

y(z) — i(le — 5sin(27) — 57 + 4) csc?(x)
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4.7 problem 9.1 (vii)

Internal problem ID [10653]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (vii).

ODE order: 1.

ODE degree: 1.

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

2 +5x—t=0

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

|dsolve(diff (x(t),t)+5*x(t)=t,x(t), singsol=all)

_ v —5t
( ) == 5 o5 +e C1
v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 22
LDSolve [x' [t]+6*x[t]==t,x[t],t,IncludeSingularSolutions -> True] J

t 1
) > - +ee ™ — —
z(t) 5+cle o
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4.8 problem 9.1 (viii)

Internal problem ID [10654]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.1 (viii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

x’—i—(a—l—%)x—b:O

With initial conditions
[2(1) = ]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

e

Ldsolve( [diff (x(t),t)+(a+1/t)*x(t)=b,x(1) = x__0],x(t), singsol=all)

~—

(zoa® — ba + b) eV 4 b(at — 1)

z(t) = a?t

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 46

LDSolve [{x' [t1+(a+1/t) *x[t]==b,{x[1]==x0}},x[t],t,IncludeSingularSolutions -> TrueJ]

e~ (e*(a®x0 — ab + b) + be(at — 1))

t) —
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4.9 problem 9.4
Internal problem ID [10655]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 9, First order linear equations and the integrating factor. Exercises page 86
Problem number: 9.4.

ODE order: 1.

ODE degree: 1.

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

T + k(T — pu—acos(w(t—¢)) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 62

Ldsolve(diff(T(t),t)=—k*(T(t)— (mu+a*cos( omega*(t-phi)))),T(t), singsol=all) J

sin (w(—t + ¢)) akw — cos (w(—t + ¢)) ak? — Ky — pw?
B k? 4+ w?

T(t) = e *¢,

v/ Solution by Mathematica
Time used: 0.326 (sec). Leaf size: 50

-

.
LDSolve [T' [t]==-k*(T[t]- (mut+axCos[ omega*(t-phi)])),T[t],t, IncludeSingularSolutians -> True]

ak(k cos(w(d —t)) — wsin(w(d — t)))
k.2 _|_w2

T(t) — + e ™4



5 Chapter 10, Two tricks for nonlinear equations.

Exercises page 97

5.1 problem 10.1 (i) . . . . . . . . . . .
5.2 problem 10.1 (i) . . . . . . . . ..

5.3 problem 10.1

Hi) ..

54 problem 10.1 (iv) . . . . . . ..

5.5 problem 10.2
5.6 problem 10.3
5.7 problem 10.3
5.8 problem 10.4
5.9 problem 10.4
5.10 problem 10.5

(
(
(
(

D) o
H) oo
D) o
)
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5.1 problem 10.1 (i)

Internal problem ID [10656]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.1 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ‘_with_symmetry_[F(x),G(x)]‘], [_Abel, ‘2

2xy — sec (z)? + (2 +2y)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

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

2 xt 4+ 4tan (z) — 4c
)= -4 - yr At ()~ e

2  \/z'+4tan(z) — 4o
27 2

v/ Solution by Mathematica
Time used: 22.22 (sec). Leaf size: 90

LDSolve [(2*x*y [x] - Sec[x]~2)+(x~2+2*y[x])*y' [x]==0,y[x],x,IncludeSingularSolut ionsJ -> True]

y(z) — %(—aﬁ — \/sec?(z)+/cos?(z) (z4 + 4 tan(z) + 4cl)>

y(z) — %(—xQ + /sec2(z)+/cos?(z) (z* + 4 tan(z) + 461))
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5.2 problem 10.1 (ii)

Internal problem ID [10657]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.1 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

l1+e’y+ze’y+ (ze”+2)y =0

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

Ldsolve((1+exp(x)*y(x)+x*exp(x)*y(x))+(x*exp(x)+2)*diff(y(x),x)=0,y(x), singsol=a;p)

. —r+c
C zret+2

y(z)

v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 21

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

—T+C
err + 2

y(z) —
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5.3 problem 10.1 (iii)

Internal problem ID [10658]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.1 (iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

(zcos (y) +cos(z))y +sin(y) —sin(z)y =0

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

Ldsolve((x*cos(y(x) )+cos (x))*diff (y(x),x)+sin(y(x))-y(x)*sin(x)=0,y(x), singsol=a1J1)

cos (z) y(z) + zsin (y(z)) +¢c1 =0

v Solution by Mathematica
Time used: 0.164 (sec). Leaf size: 17

e B

LDSolve [(x*Cos [y [x]]+Cos [x] ) *y' [x]+Sin[y[x]]-y[x]*Sin[x]==0,y[x],x, IncludeSingularJSolutions ->

Solve[z sin(y(z)) + y(z) cos(z) = ¢1,y(z)]
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5.4 problem 10.1 (iv)

Internal problem ID [10659]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.1 (iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

e”sin(y) +y+ (e°cos(y) +z+e¥)y =0

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

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

y(z) z 4 e®sin (y(z)) + V@ + ¢, =0

v/ Solution by Mathematica
Time used: 0.427 (sec). Leaf size: 22

LDSolve [Exp [x]*Sin[y[x]]+y[x]+ (Expl[x]*Cosly[x]]+x+Exp[y[x]])*y' [x]==0,y[x],x, InclJudeS ingularS

Solve [ey(z) + zy(z) + €” sin(y(z)) = ¢1,y(z)]
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5.5 problem 10.2

Internal problem ID [10660]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.2.

ODE order: 1.

ODE degree: 1.

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

e ¥Ysec(z)+2cos(z) —e ¥y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 88

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

y(z)
-m tan (§)° + tan (5)° + tan (3) + 1
tan (%)301 + 2tan (g)?’x — tan (%)2 c; — 2tan (g)zx +tan (£) ¢; +2tan (£) z — ¢; — 2z — 4 tan (|

v/ Solution by Mathematica
Time used: 1.612 (sec). Leaf size: 33

LDSolve [Exp [-y [x]]*Sec [x]+2*Cos [x] -Exp [-y [x]]*y' [x]==0,y[x] ,x, IncludeSingularSolutJions -> True

e2arctanh (tan( 3 )
—x + cos(z) — 2¢1)

y(z) — log <2(
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5.6 problem 10.3 (i)

Internal problem ID [10661]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97
Problem number: 10.3 (i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

V'(z)+2y'y=0

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

e

tdsolve(diff(V(x),x)+2*y(x)*diff(y(x),x)=0,y(x), singsol=all)

~—

y(@) = v-V(2)+a
y(@) = —v-V (@) +a

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 37

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

y(z) = —/=V(z) + 2¢

y(z) = /=V(x) + 2¢,
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5.7 problem 10.3 (ii)

Internal problem ID [10662]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.3 (ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

1 2
(——a)y'—l———b:()
Yy z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

Ldsolve((l/y(x)—a) *diff (y(x),x)+2/x-b=0,y(x), singsol=all) J

T

LambertW (— %)

y(z) = — .

v/ Solution by Mathematica
Time used: 4.223 (sec). Leaf size: 32

DSolve[(1/y[x]-a)*y' [x]+2/x-b==0,y[x],x,IncludeSingularSolutions -> True]

N J
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5.8 problem 10.4 (i)

Internal problem ID [10663]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.4 (i).

ODE order: 1.

ODE degree: 1.

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

2

zy+1yP+22—2% =0

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

-

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

~—

y(z) =tan(ln(z) + c1) z
v Solution by Mathematica
Time used: 0.208 (sec). Leaf size: 13

e

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

y(z) — ztan(log(x) + ¢1)
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5.9 problem 10.4 (ii)

Internal problem ID [10664]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.4 (ii).

ODE order: 1.

ODE degree: 1.

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

o o’ +tva?+8?

0
xt
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24
Ldsolve (diff (x(t),t)=(x(t) "2+t*sqrt (t~2+x(t)~2))/(t*x(t)),x(t), singsol=all) J

—Vt2+x(t)+ln(t)_01=0

t

v Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 48

N
LDSolve [x' [t]1==(x[t]"2+t*Sqrt [t"2+x[t]1~2])/(t*x[t]) ,x[t],t, IncludeSingularSolutioxﬂs -> True]

z(t) = —t\/(log(t) — 1+ c1)(log(t) + 1+ ¢1)
z(t) — t\/(log(t) — 1+ c1)(log(t) + 1+ ¢;)
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5.10 problem 10.5

Internal problem ID [10665]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 10, Two tricks for nonlinear equations. Exercises page 97

Problem number: 10.5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

—krxr+22=0

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

‘dsolve(diff(x(t),t)=k*x(t)—x(t)“2,x(t), singsol=all)

k

z(t) = 1+e*ck

v Solution by Mathematica
Time used: 0.598 (sec). Leaf size: 31

‘ DSolve[x' [t]==k*x[t]-x[t]~2,x[t],t,IncludeSingularSolutions -> Truel

1
z(t) — k(l + 11 e ek(t+C1))

z(t) = 0
z(t) = k



6 Chapter 12, Homogeneous second order linear
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6.1 problem 12.1 (i)

Internal problem ID [10666]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (i).

ODE order: 2.

ODE degree: 1.

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

2 =32 +2x=0

With initial conditions

[%(0) = 2,2(0) = 6]

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

Ldsolve([diff(x(t),t$2)—3*diff(x(t),t)+2*x(t)=0,x(0) = 2, D(x)(0) = 6],x(t), singsol=all)

z(t) = —2e' +4e*
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 17

N
LDSolve [{x''[t]-3*x' [t]+2*x[t]==0,{x[0]==2,x"'[0]==6}},x[t],t, IncludeSingularSolutiJons -> Truel

z(t) — 2¢*(2¢! — 1)
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6.2 problem 12.1 (ii)

Internal problem ID [10667]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (ii).

ODE order: 2.

ODE degree: 1.

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

y' —4y' +4y =0

With initial conditions
[y(0) = 0,4'(0) = 3]

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

Ldsolve( [diff (y(x),x$2)-4*xdiff (y(x) ,x)+4*y(x)=0,y(0) = 0, D(y)(0) = 3],y(x), sing; 1=all)

y(z) = 3e*z

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

-

LDSolve [{y'' [x]-4*y' [x]+4*y[x]==0,{y[0]==0,y' [0]==3}},y[x],x, IncludeSingularSoluti}ons -> Truel

y(z) = 3z
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6.3 problem 12.1 (iii)

Internal problem ID [10668]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (iii).

ODE order: 2.

ODE degree: 1.

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

2" —42 +132=0

With initial conditions

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

Ldsolve([diff(z(t),t$2)-4*diff(z(t),t)+13*z(t)=0,z(0) =7, D(z)(0) = 42],z(t), sin}gsol=a11)

T e (4 sin (3t) + 3 cos (3t))

z(t) 3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

-

N
LDSolve [{z''[t]-4*z' [t]1+13*z[t]==0,{z[0]==7,z"' [0]==42}},z[t],t, IncludeSingularSollﬂtions -> Tru

() = ge% (4sin(3t) + 3 cos(3¢))
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6.4 problem 12.1 (iv)

Internal problem ID [10669]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (iv).

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) = §]

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

( N

dsolve([diff (y(t),t$2)+diff (y(t),t)-6*y(t)=0,y(0) = -1, D(y)(0) = 8],y(t), singsoJ1=all)

y(t) — <65t _ 2) e—3t

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

-

LDSolve [{y'' [t]l+y' [t]1-6*y[t]==0,{y[0]==-1,y' [0]==8}},y[t],t, IncludeSingularSoluti%ns -> True]

y(t) = e (" - 2)
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6.5 problem 12.1 (v)

Internal problem ID [10670]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (v).

ODE order: 2.

ODE degree: 1.

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

yll_4yl :0

With initial conditions

[y(0) = 13,4/(0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

Ldsolve([diff(y(t),t$2)—4*diff(y(t),t)=0,y(0) = 13, D(y)(0) = 0],y(t), singsol=a11\J)

y(t) =13
v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 6

-

N
LDSolve [{y''[t]-4*y' [t]==0,{y[0]==13,y' [0]==0}},y[t],t,IncludeSingularSolutions —>J True]

y(t) — 13
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6.6 problem 12.1 (vi)

Internal problem ID [10671]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (vi).

ODE order: 2.

ODE degree: 1.

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

0" +40 =0

With initial conditions

[6(0) = 0,6'(0) = 10]

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

Ldsolve([diff(theta(t),t$2)+4*theta(t)=0,theta(0) = 0, D(theta)(0) = 10],theta(t),J singsol=all

6(t) = 5sin (2t)
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 11

'DSolve[{\[Thetal ' ' [t]+4*\[Theta] [t]==0,{\ [Theta] [0]==0,\ [Theta] ' [0]==10}},\ [Theta] [t],t, Inclu

8(t) — 5sin(2t)
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6.7 problem 12.1 (vii)

Internal problem ID [10672]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (vii).

ODE order: 2.

ODE degree: 1.

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

y' +2y +10y =0

With initial conditions
[y(0) = 3,4'(0) = 0]

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

>

dsolve([diff (y(t),t$2)+2xdiff (y(t),t)+10*y(t)=0,y(0) = 3, D(y)(0) = 0],y(t), sinéJsol=a11)

y(t) = e (3 cos (3t) + sin (3t))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

LDSolve [{y'' [t]1+2*y' [t]+10*y[t]==0,{y[0]==3,y' [0]==0}},y[t],¢t, IncludeSingularSolutJions -> True

y(t) — e *(sin(3t) + 3 cos(3t))
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6.8 problem 12.1 (viii)

Internal problem ID [10673]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (viii).

ODE order: 2.

ODE degree: 1.

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

27"+ 72 —42=0

With initial conditions

[2(0) = 0,2'(0) = 9]

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

Ldsolve([2*diff(z(t),t$2)+7*diff(z(t),t)-4*z(t)=0,z(0) =0, D(z)(0) = 91,z(t), sin}gsol=a11)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 49

DSolve[{z'' [t]1+7*z' [t]-4*z[t]==0,{z[0]==3,z' [0]==9}},z[t],t, IncludeSingularSolutiF)ns -> True]

N

3e‘é(”\/‘:”)t((s + Vﬁ) eVt 15— @)

z(t) — 10
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6.9 problem 12.1 (ix)

Internal problem ID [10674]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (ix).

ODE order: 2.

ODE degree: 1.

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

y' +2y +y=0

With initial conditions

[¥(0) = 0,4'(0) = —1]

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

Ldsolve([diff(y(t),t$2)+2*diff(y(t),t)+y(t)=0,y(0) = 0, D(y)(0) = -11,y(®), singsc:J1=all)

y(t) = —te™

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

LDSolve [{y'' [t]1+2*y' [t]+y[t]==0,{y[0]==0,y' [0]==-1}},y[t],t, IncludeSingularSolutians -> True]

y(t) = —e7't
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6.10 problem 12.1 (x)

Internal problem ID [10675]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (x).

ODE order: 2.

ODE degree: 1.

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

2" 4+6z +10x =0

With initial conditions

[£(0) = 3,2'(0) = 1]

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

Ldsolve([diff(x(t),t$2)+6*diff(x(t),t)+10*x(t)=0,x(0) =3, D(x)(0) = 11,x(t), sinngol=a11)

z(t) = e (3 cos (t) + 10sin (t))
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

N
LDSolve [{x''[t]+6*x' [t]+10*x[t]==0,{x[0]==3,x' [0]==1}},x[t],t, IncludeSingularSolutJions -> True

z(t) — e *(10sin(t) + 3cos(t))
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6.11 problem 12.1 (xi)

Internal problem ID [10676]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (xi).

ODE order: 2.

ODE degree: 1.

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

47" — 202’ + 21z =0

With initial conditions

[2(0) = —4,2'(0) = —12]

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

Ldsolve([4*diff(x(t),t$2)-20*diff(x(t),t)+21*x(t)=0,x(0) = -4, D(x)(0) = —12],x(t)J, singsol=al

7t 3t

z(t) = —3e2 —e2

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

DSolve [{4*x'' [t]-20*x' [t]+21*x[t]==0,{x[0]==-4,x"' [0]==-12}},x[t],t, IncludeSingula#Solutions -

N

z(t) — —e3/2(3¢* + 1)
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6.12 problem 12.1 (xii)

Internal problem ID [10677]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (xii).

ODE order: 2.

ODE degree: 1.

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

y'+y —2y=0

With initial conditions

[y(0) = 4,4'(0) = —4]

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

Ldsolve([diff(y(t),t$2)+diff(y(t),t)—2*y(t)=0,y(0) = 4, D(y)(0) = -41,y(v), singsc:J1=all)

4(e’ +2)e

y(t) = 3

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

LDSolve {y'' [t]1+y' [t]1-2*y[t]==0,{y[0]==4,y' [0]==-4}},y[t],t, IncludeSingularSolutians -> True]

> A
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6.13 problem 12.1 (xiii)

Internal problem ID [10678]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (xiii).

ODE order: 2.

ODE degree: 1.

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

y' —4y=0

With initial conditions

[y(0) = 10,3/(0) = 0]

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

Ldsolve([diff(y(t),t$2)—4*y(t)=0,y(0) = 10, D(y)(0) = 01,y(t), singsol=all)

~—

y(t) =5e " +5e*

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 11

e B

LDSolve [({y'' [t]-4*y[t]==0,{y[0]==10,y' [0]==0}},y[t],t,IncludeSingularSolutions -> Frue]

y(t) — 10 cosh(2t)
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6.14 problem 12.1 (xiv)

Internal problem ID [10679]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (xiv).

ODE order: 2.

ODE degree: 1.

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

y' +4y +4y=0

With initial conditions

[y(0) = 27,4(0) = —54]

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

Ldsolve([diff(y(t),t$2)+4*diff(y(t),t)+4*y(t)=0,y(0) = 27, D(y)(0) = -54],y(t), s£ gsol=all)

y(t) =27e %

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12

-

.
LDSolve [{y'' [t]1+4*y' [t]+4*xy[t]==0,{y[0]==27,y' [0]==-54}},y[t],t, IncludeSingularSolJutions -> Tr

y(t) — 27e™*
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6.15 problem 12.1 (xv)

Internal problem ID [10680]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 12, Homogeneous second order linear equations. Exercises page 118
Problem number: 12.1 (xv).

ODE order: 2.

ODE degree: 1.

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

y//+w2y:O

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

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

Ldsolve([diff(y(t),t$2)+omega“2*y(t)=0,y(O) = 0, D(y)(0) = 1],y(t), singsol=all) \J

sin (tw)

y(t) = —_

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

‘ DSolve[{y'' [t]1+w~2*xy[t]==0,{y[0]==0,y' [0]==1}},y[t],t,IncludeSingularSolutions -> True]

sin(tw)

y(t) —
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7.1 problem 14.1 (i)

Internal problem ID [10681]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (i).

ODE order: 2.

ODE degree: 1.

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

2 —4r—t2=0

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

|dsolve(diff (x(t),t$2)-4%x(t)=t"2,x(t), singsol=all)

x(t) = clth + 026_2t — ﬁ — 1
4 8

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

e

LDSolve [x''[t]-4*x[t]==t"2,x[t],t,IncludeSingularSolutions -> True]

~—

z(t) — —ﬁ + cre® + ey — E
477 8
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7.2 problem 14.1 (ii)

Internal problem ID [10682]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (ii).

ODE order: 2.

ODE degree: 1.

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

2 —4r —t* =0

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

 dsolve (diff (x(t),t$2)-4+diff (x(t),t)=t"2,x(t), singsol=all)

t) 2 N cre®  t N
T = —— — _ — C
16 12 4 327

v/ Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 34

e

LDSolve [x''[t]-4*x'[t]==t"2,x[t],t,IncludeSingularSolutions -> True]

~—

1 1
z(t) — —%t(&‘? + 6t +3) + qu“ + ¢
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7.3 problem 14.1 (iii)

Internal problem ID [10683]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (iii).

ODE order: 2.

ODE degree: 1.

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

2 +x —2x—3et=0

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

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

et

2

il?(t) = clet + Cze_zt —

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

LDSolve [x''[t]+x' [t]-2*x[t]==3*%Exp[-t] ,x[t],t,IncludeSingularSolutions -> True] J

-t

3
z(t) - — ° 4 cre”? + cyet

2
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7.4 problem 14.1 (iv)

Internal problem ID [10684]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (iv).

ODE order: 2.

ODE degree: 1.

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

2 +x —2x—et=0

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

‘dsolve(diff(x(t),t$2)+diff(x(t),t)-2*x(t)=exp(t),x(t), singsol=all)

t t
x(t) = clet + Cge_zt + ?e

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

LDSolve [x'' [t]+x' [t]-2*x[t]==Exp[t],x[t],t,IncludeSingularSolutions -> True]

t 1
z(t) = cre™® + ¢ (§ -3 + 02)
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7.5 problem 14.1 (v)

Internal problem ID [10685]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (v).

ODE order: 2.

ODE degree: 1.

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

2 +2 +x—et=0

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

‘dsolve(diff(x(t),t$2)+2*diff(x(t),t)+x(t)=exp(-t),x(t), singsol=all)

—tt2

2

t

z(t) = cite ™ + + coe”

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27

e

LDSolve [x'' [t]+2*x' [t]+x[t]==Exp[-t],x[t],t,IncludeSingularSolutions -> Truel

~—

1
z(t) — Ee_t (t* + 2cot + 21
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7.6 problem 14.1 (vi)

Internal problem ID [10686]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (vi).

ODE order: 2.

ODE degree: 1.

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

t” + wz — sin (at) = 0

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

kdsolve (diff (x(t),t$2) +tomega~2*x(t)=sin(alphax*t) ,x(t), singsol=all) J

sin (at)
a2 _ (U2

z(t) = sin (tw) ¢ + cos (tw) ¢; —

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 37

‘ DSolve[x'' [t]+w~2*x[t]==Sin[a*t],x[t],t,IncludeSingularSolutions -> Truel

sin(at) )
z(t) — —2 g T cos(tw) + ¢y sin(tw)
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7.7 problem 14.1 (vii)

Internal problem ID [10687]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (vii).

ODE order: 2.

ODE degree: 1.

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

2" + w?x — sin (wt) = 0

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

kdsolve (diff (x(t),t$2) +tomega~2*x(t)=sin(omega*t) ,x(t), singsol=all)

sin (tw) — cos (tw) wt
2uw?

z(t) = sin (tw) ¢ + cos (tw) ¢1 +

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 29

-

LDSolve [x'' [t]+w~2*x[t]==Sin[w*t] ,x[t],t,IncludeSingularSolutions -> Truel

~—

() — (—% + cl) cos(tw) + c3 sin(tw)
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7.8 problem 14.1 (viii)

Internal problem ID [10688]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (viii).

ODE order: 2.

ODE degree: 1.

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

2 +22 +10x—et=0

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

‘dsolve(diff(x(t),t$2)+2*diff(x(t),t)+10*x(t)=exp(-t),x(t), singsol=all)

—t

z(t) = e "sin (3t) cy + e " cos (3t) ¢ + %

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 32

LDSolve [x'' [t]+2*x' [t]+10*x[t]==Exp[-t],x[t],t,IncludeSingularSolutions -> Truel J

1
z(t) — §e_t(902 cos(3t) + 9cy sin(3t) + 1)
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7.9 problem 14.1 (ix)

Internal problem ID [10689)

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (ix).

ODE order: 2.

ODE degree: 1.

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

z" + 22’ + 10z — e cos (3t) = 0

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

e B

Ldsolve(diff(x(t),t$2)+2*diff(x(t),t)+10*x(t)=exp(-t)*cos(3*t),x(t), singsol=all)J

~*(cos (3t) + 3tsin (3t))
18

(t) = e "sin (3t) c; + e " cos (3t) c1 + ©

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 38

‘ DSolve[x'' [t]+2*x' [t]+10*x[t]==Exp[-t]*Cos[3*t],x[t],t,IncludeSingularSolutions —F True]

() - %e—t(a + 3605) cos(3t) + 6(t + 6¢1) sin(3t))
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7.10 problem 14.1 (x)

Internal problem ID [10690]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (x).

ODE order: 2.

ODE degree: 1.

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

7" + 62 + 10z —e *cos(t) =0

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

kdsolve(diff(x(t),t$2)+6*diff(x(t),t)+10*x(t)=exp(—2*t)*cos(t),x(t), singsol=all)J

e % (cos (t) + 2sin (t))
)

x(t) = sin (t) e 3¢y + cos (t) e 3c; +

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 33

LDSolve [x'' [t]+6*x' [t]+10*x [t]==Exp[-3*t]*Cos[t] ,x[t],t,IncludeSingularSolutions —J> True]

() — %e_‘%((l + 2¢5) cos(£) + (£ + 2¢1) sin(t))
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7.11 problem 14.1 (xi)

Internal problem ID [10691]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.1 (xi).

ODE order: 2.

ODE degree: 1.

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

2 +4r +4x — e =0

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

‘dsolve(diff(x(t),t$2)+4*diff(x(t),t)+4*x(t)=exp(2*t),x(t), singsol=all)

eZt

z(t) = 6T cite™ + e

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 28

e

LDSolve [x'' [t]+4*x' [t]+4*x[t]==Exp[2*t] ,x[t],t,IncludeSingularSolutions -> Truel J

2t

z(t) = i_G + e % (cot + c1)
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7.12 problem 14.2

Internal problem ID [10692]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.2.

ODE order: 2.

ODE degree: 1.

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

2+ —2x—12et+6e' =0

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

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

2 t
o(t) = cpe* +cief —6e”" —2tel + ?e

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 34

LDSolve [x'' [t]+x' [t]-2*x[t]==12*Exp[-t]-6*Exp[t] ,x[t],t,IncludeSingularSolutions —J> True]

2
z(t) —» e (—6et + e (—2t + 3 + Cg) + cl)
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7.13 problem 14.3

Internal problem ID [10693]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 14, Inhomogeneous second order linear equations. Exercises page 140
Problem number: 14.3.

ODE order: 2.

ODE degree: 1.

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

z” + 4z — 289t e’ sin (2t) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 48

e

tdsolve(diff(x(t),t$2)+4*x(t)=289*t*exp(t)*sin(2*t),x(t), singsol=all)

~—

z(t) = cysin (2t) + ¢; cos (2t) — €' (68 cos (2t) t — 17t sin (2t) — 76 cos (2¢) + 2sin (2t))

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 40

-

.
DSolve[x'' [t]+4*x[t]==289*t*Exp[t]*Sin[2*t],x[t],t,IncludeSingularSolutions -> Tr‘ue]

N\

z(t) — (e'(76 — 68t) + c1) cos(2t) + (e*(17¢ — 2) + ¢2) sin(2¢)



8 Chapter 15, Resonance. Exercises page 148

8.1 problem 15.1
8.2 problem 15.3
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8.1 problem 15.1

Internal problem ID [10694]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 15, Resonance. Exercises page 148

Problem number: 15.1.

ODE order: 2.

ODE degree: 1.

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

z" + w?z — cos (at) =0

With initial conditions

[#(0) = 0,2'(0) = 0]

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

e

Ldsolve([diff(x(t),t$2)+omega"2*x(t)=cos(alpha*t),x(O) =0, D(x)(0) = 0],x(t), sin\ksol=a11)

_ cos (tw) — cos (at)
- a? — w2

x(t)

v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 28

-

.
DSolve[{x'' [t]+w " 2*x[t]==Cos[a*t],{x[0]==0,x'[0]==0}},x[t],t, IncludeSingularSolutﬁons -> True

N\

cos(tw) — cos(at)

z(t) —

a2 — w?
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8.2 problem 15.3

Internal problem ID [10695]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 15, Resonance. Exercises page 148

Problem number: 15.3.

ODE order: 2.

ODE degree: 1.

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

" + w?x — cos (wt) =0

With initial conditions

[#(0) = 0,2'(0) = 0]

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

e

Ldsolve([diff(x(t),t$2)+omega"2*x(t)=cos(omega*t),x(O) =0, D(x)(0) = 0],x(t), sin\ksol=a11)

__ sin (tw)t
2w

x(t)

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 17

.
LDSolve [{x''[t]+w 2*x[t]==Cos [w*t] ,{x[0]==0,x' [0]==0}},x[t],t, IncludeSingularSolutJions -> True

t sin(tw)

z(t) — S
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Chapter 16, Higher order linear equations with

constant coeflicients. Exercises page 153
D) 87

(i

problem 16.1 (i) . . . . . . . . . .. 88

problem 16.1 (iii) . . . . . . . . . .. 89
(

problem 16.1 (iv) . . . . . . . . .. 90

problem 16.1
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9.1 problem 16.1 (i)

Internal problem ID [10696]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 16, Higher order linear equations with constant coefficients. Exercises page 153
Problem number: 16.1 (i).

ODE order: 3.

ODE degree: 1.

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

" —6x"+ 112’ — 6z —et=0

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

|dsolve(diff (x(t),t$3)-6xdiff (x(t),t$2)+11+diff (x(t),t)-6xx(t)=exp(-t),x(t), singsol=all)

—t

£) = cret 2t 3t
z(t) = 1€’ + €% cy + c3e o
v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 37

LDSolve [x''' [t]-6*x''[t]+11*x' [t]-6*x[t]==Exp[-t],x[t],t,IncludeSingularSolutions J—> True]

-t

z(t) — —62—4 + cre’ + coe® + cae®
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9.2 problem 16.1 (ii)

Internal problem ID [10697]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 16, Higher order linear equations with constant coefficients. Exercises page 153
Problem number: 16.1 (ii).

ODE order: 3.

ODE degree: 1.

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

y" —3y" +2y —sin(z) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

e

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

~—

y(z) = —15sin (z) — 3 cos ()
6 (5+2v3) (=5 +2v3)

v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 49

(1+v3)z ~(V3-1)a

+e’ci +e c2+e c3

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

1
y(@) = 26 <5 sin(z) + cos(z) + 26€” <C16_‘/§”” +coeY + 03>)
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9.3 problem 16.1 (iii)

Internal problem ID [10698]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 16, Higher order linear equations with constant coefficients. Exercises page 153
Problem number: 16.1 (iii).

ODE order: 4.

ODE degree: 1.

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

2" — 4" 4+ 82" — 8z’ + 4z — sin (t)=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

e

Ldsolve (Qiff (x(t) ,t$4)-4*diff (x(t) ,t$3)+8*diff (x(t),t$2)-8*diff (x(t) ,t)+4*x(t)=sin\J(t) ,x(t), si

3sin (¢ 4 t
z(t) = — Sl2n5( ) + C;Z( ) + cie’ cos (t) + cpe’ sin (t) + cze’ cos () t + cqe’ sin () ¢

v/ Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 42

N
LDSOlve [x''' ' [t]-4*x' ' [t]+8*x"' ' [t]-8*x' [t]+4*x[t]==Sin[t],x[t] ,t,IncludeSingularSJolutions ->

z(t) — (21‘5 + e (cat + 03)) cos(t) + (—23—5 + e’ (cat + c1)> sin(t)
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9.4 problem 16.1 (iv)

Internal problem ID [10699]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 16, Higher order linear equations with constant coefficients. Exercises page 153
Problem number: 16.1 (iv).

ODE order: 4.

ODE degree: 1.

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

.'Ij”” _ 51;// -|-4£17 _et — 0

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

‘dsolve(diff(x(t),t$4)-5*diff(x(t),t$2)+4*x(t)=exp(t),x(t), singsol=all)

tet
z(t) = s + 1€t + cpe™ 2 + et + ety

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 45

LDSolve [x''''[t]-5*x'"'[t]+4*x[t]==Exp[t],x[t],t,IncludeSingularSolutions -> True] J

t 1
z(t) = e (026t + e3t (—6 ~ 35 + C3) + cie* + cl>
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10.1 problem 17.1

Internal problem ID [10700]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 17, Reduction of order. Exercises page 162

Problem number: 17.1.

ODE order: 2.

ODE degree: 1.

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

Yy — (P +2t)y +(t+2)y=0

Given that one solution of the ode is

y=t

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

|dsolve([t™2+diff (y(t),t$2)~ (£ 2+2#t)*diff (y(t),t)+(t+2)*y(£)=0,t],y(t), singsol=all)

y(t) = cit + cot €

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 16

LDSolve [t=2*y' ' [t]-(t72+2*t) *y' [t]+(t+2) *y[t]==0,y[t],t,IncludeSingularSolutions —J> True]

y(t) — t(coe’ + 1)



10.2 problem 17.2

Internal problem ID [10701]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 17, Reduction of order. Exercises page 162
Problem number: 17.2.

ODE order: 2.

ODE degree: 1.

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

(z-1)y" —yz+y=0

Given that one solution of the ode is

|
@

n

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

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

y(z) = a1z + co€”

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 17

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

y(x) = c1e” — cox
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10.3 problem 17.3
Internal problem ID [10702]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 17, Reduction of order. Exercises page 162

Problem number: 17.3.

ODE order: 2.

ODE degree: 1.

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

(cos (t)t —sin (t)) 2" — z'tsin (t) —zsin (¢) =0

Given that one solution of the ode is

:c1=t

X Solution by Maple

‘ dsolve([(t*cos(t)-sin(t))*diff (x(t),t$2)-diff (x(t),t)*t*sin(t)-x(t)*sin(t)=0,t],x(t), singsol

No solution found

X Solution by Mathematica

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

‘ DSolve[(t*Cos[t]-Sin[t])*x'' [t]-x"' [t]*t*Sin[t]-x[t]*Sin[t]==0,x[t],t, IncludeSinguFLarSolutions

Not solved
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10.4 problem 17.4

Internal problem ID [10703]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 17, Reduction of order. Exercises page 162

Problem number: 17.4.

ODE order: 2.

ODE degree: 1.

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

(= +t)a" + (-t +2) 2’ + (-t +2)z =0

Given that one solution of the ode is

T, =€

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

‘dsolve([(t—t‘2)*diff(x(t),t$2)+(2—t‘2)*diff(x(t),t)+(2—t)*x(t)=0,exp(—t)],x(t), sﬁngsol=a11)

z(t) = % + cpe”t

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 42

-

N
LDSolve [(t-t72)*x' ' [t]+(2-t"2) *x ' [t]+(2-t)*x[t]==0,x[t],t,IncludeSingularSolut ionsJ -> True]

e 'V1 —t(c1et — cot)
Vi—1t

z(t) —
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10.5 problem 17.5
Internal problem ID [10704]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 17, Reduction of order. Exercises page 162

Problem number: 17.5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [ _Hermite]

y' —yz+y=0

Given that one solution of the ode is

Il
8

n

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

-

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

)

~—

y(z) =az+c (z\@\/v_rez; — 7 erf (

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 47

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

J(&) = x<2cl - \/_:T/C;erﬁ<\%>> N 026%
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10.6 problem 17.6
Internal problem ID [10705]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 17, Reduction of order. Exercises page 162

Problem number: 17.6.

ODE order: 2.

ODE degree: 1.

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

tan (t) 2" — 32’ + (tan (t) + 3cot (¢)) z =0

Given that one solution of the ode is

x1 = sin (¢)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 15

-

Ldsolve( [tan(t)*diff (x(t),t$2) -3*diff (x(t),t)+(tan(t)+3*cot(t))*x(t)=0,sin(t)] ,x(f}) , singsol=a

z(t) = c1sin (t) + ¢y sin (¢) cos (t)
v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 24

LDSolve [Tan[t]*x''[t]-3*x' [t]+(Tan[t]+3*Cot[t])*x[t]==0,x[t],t, IncludeSingularSolthions -> Tru

z(t) = \/ —sin?(t)(cy cos(t) + c1)
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11.1 problem 18.1 (i)

Internal problem ID [10706]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 18, The variation of constants formula. Exercises page 168

Problem number: 18.1 (i).

ODE order: 2.

ODE degree: 1.

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

yl/_yl_Gy_e(B:O

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

-/

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

T

y(x) = c16% + cre™ — %

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 29

‘ DSolvely'' [x]-y' [x]-6*y[x]==Exp[x],y[x],x,IncludeSingularSolutions -> True]

T

y(z) — —% + 167 + e
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11.2 problem 18.1 (ii)

Internal problem ID [10707]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 18, The variation of constants formula. Exercises page 168
Problem number: 18.1 (ii).

ODE order: 2.

ODE degree: 1.

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

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

-

Ldsolve(diff(x(t),t$2)-x(t)=1/t,x(t), singsol=all)

| —

Ei, (t)et  Ei; (—t)e™?
z(t) = cre’ + cpe™" — llé)e-l— 11(2)6

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 38

-

LDSolve [x''[t]-x[t]==1/t,x[t],t,IncludeSingularSolutions -> True]

~—

1
z(t) = Qe_t(— ExplntegralEi(t) + e (ExplntegralEi(—t) + 2c;) + 2¢3)
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11.3 problem 18.1 (iii)

Internal problem ID [10708]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 18, The variation of constants formula. Exercises page 168
Problem number: 18.1 (iii).

ODE order: 2.

ODE degree: 1.

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

Y’ + 4y — cot (22) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

e

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

~—

sin (2z) In (csc (2z) — cot (2z))
4

y(x) = ¢1 cos (2x) + co sin (2z) +

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 34

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

~—

y(z) = ¢1 cos(2z) + isin(Zx)(log(sin(w)) — log(cos(z)) + 4c2)
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11.4 problem 18.1 (iv)

Internal problem ID [10709]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 18, The variation of constants formula. Exercises page 168
Problem number: 18.1 (iv).

ODE order: 2.

ODE degree: 1.

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

2z -2 —t3=0

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

|dsolve(t™2*diff (x(t),t$2)-2%x(t)=t"3,x(t), singsol=all)

t3
z(t) = Yo % + cot?

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

e

LDSolve [t~2*x'' [t]-2#x[t]==t"3,x[t],t,IncludeSingularSolutions -> True]

~—

3

t) = — + et + —
x(t) 4—|—C2 +t



103

11.5 problem 18.1 (v)

Internal problem ID [10710]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 18, The variation of constants formula. Exercises page 168

Problem number: 18.1 (v).

ODE order: 2.

ODE degree: 1.

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

2" — 4z’ —tan(t) =0

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

~—

[dsolve(diff(x(t),t$2)—4*diff(x(t),t)=tan(t),x(t), singsol=all)

z(t) = / ( / tan (t) e~ *'dt + cl> e*dt + ¢,

v/ Solution by Mathematica
Time used: 60.141 (sec). Leaf size: 82

‘ DSolve[x''[t]-4*x'[t]==Tan[t],x[t],t,IncludeSingularSolutions -> True]

z(t) — / ( Ue, + 5 0( —5i Hypergeometric2F'1 (27;, 1,1+ 2, — e2iK[1])

— (2 — 4i)e* M Hypergeometric2F1 (1,1+ 24,2 + 23, —e2iK[1]))) dK[1] + ¢y
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11.6 problem 18.1 (vi)

Internal problem ID [10711]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 18, The variation of constants formula. Exercises page 168

Problem number: 18.1 (vi).

ODE order: 2.

ODE degree: 1.

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

(tan (z)* — 1)y’ — 4tan (z)°y' + 2ysec (z)* — (tan (z)* — 1) (1 — 2sin (z)*) =0

Given that one solution of the ode is
y1 = sec (z)?

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 29

'dsolve([(tan(x)~2-1)*diff (y(x),x$2)-4xtan(x) "3*diff (y(x),x)+2*y (x)*sec(x) “4=(tan(x) "2-1)*(1-2

2 cos(z)’ wtan(z) 1
y(z) = sec ()" ¢y + sec (z)sin (z) ¢ — 1 + 5 + 5

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 54

-

LDSolve [(Tan[x]"2-1)*y'' [x]-4*Tan[x] “3*y' [x]+2*y[x] *Sec [x] “4==(Tan[x] ~2-1)* (1—2*S£ [x]172),y[x]

1
y(x) — ~2 cos?(z) + c¢; sec?(z)

+ /sin2(e) sec(z) <cot-1 (sec(z) — \/sin2(z) Sec(m)) + 02) +%
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12.1 problem 19.1 (i)

Internal problem ID [10712]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (i).

ODE order: 2.

ODE degree: 1.

(4

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

xzyll _ 4ylx + 6y — O

With initial conditions

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

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

~N
b

Ldsolve([x’“Z*diff(y(x),x$2)—4*x*diff(y(x),x)+6*y(x)=0,y(1) =0, D(y)(1) = 1],y(x) J singsol=all

y(z) = 2*(z - 1)
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 12

e B

LDSolve [{x"2*y' ' [x]-4*x*y' [x]+6x*y[x]==0,{y[1]1==0,y' [1]==1}},y[x],x, IncludeSingularJSolutions ->

y(z) = (x — 1)a?
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12.2 problem 19.1 (ii)

Internal problem ID [10713]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (ii).

ODE order: 2.

ODE degree: 1.

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

4%y +y =0

With initial conditions

ly(1) =1,%'(1) = O]

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

-

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

~—

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 47

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

y(z) = —%\/E(\@ sin (%\/ﬁ log(a:)> _ 3cos (%\/ﬁ log(x)>>
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12.3 problem 19.1 (iii)

Internal problem ID [10714]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (iii).

ODE order: 2.

ODE degree: 1.

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

22" — 52t + 102 =0

With initial conditions

[z(1) =2,2'(1) = 1]

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

‘dsolve([t“2*diff(x(t),t$2)—5*t*diff(x(t),t)+10*x(t)=0,x(1) = 2, D(x) (1) = 1],x(t)|, singsol=al

z(t) = t*(=5sin (In (t)) + 2 cos (In (t)))

v Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 194

-

LDSolve [{t~2%x' ' [t]-5*t*x[t]+10*x[t]==0,{x[1]==2,x"'[1]==1}},x[t] ,t,IncludeSingulaxﬁolutions ->

t%‘ié@((%ﬂ(; —iv/39%;5) — oF1 (51— iv/39;5) ) £V Fy (;1 4 iv/39; 5t) + (20F1 (;1v/39;5) — oFi(; 1
oF (11 = v/39;5) (oF (13V39:5) — oFy (11+v/3%:5)) + o (;=iv/39;5) oF (
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12.4 problem 19.1 (iv)

Internal problem ID [10715]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (iv).

ODE order: 2.

ODE degree: 1.

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

22" +2't—r=0

With initial conditions

(1) = 1,2'(1) = 1]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

-

Ldsolve([t"2*diff(x(t),t$2)+t*diff(x(t),t)-x(t)=0,x(1) =1, D(x)1) = 1],x(t), sin\gsol=a11)

z(t) =t

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 151

‘DSolve [{t~2*x' ' [t]+t*x[t]-x[t]==0,{x[1]==1,x'[1]==1}},x[t] ,t,IncludeSingularSolutﬁons -> True

z(t)
R \/Z(((l + \/5) BesselJ (\/5, 2) - 20ﬁ’1(; V5 —1)) BesselJ (—\/5, 2\/73) + (2 Oﬁ’l(; —/5; —1) -+ (\/5 — 1)
20F; (;—v/5; —1) BesselJ (v/5,2) + BesselJ (—v/5,2) (2v/5 BesselJ (v/5,2) — 2
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12.5 problem 19.1 (v)

Internal problem ID [10716]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (v).

ODE order: 2.

ODE degree: 1.

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

222" +32c+42=0

With initial conditions

[2(1) = 0,2(1) = 5]

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

‘dsolve([x“2*diff(z(x),x$2)+3*x*diff(z(x),x)+4*z(x)=0,z(1) = 0, D(2) (1) = 5],z(x),| singsol=all

B 5v/3 sin (v/3 In(z))
z(z) = 5

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 171

e

kDSolve [{x"2*z'' [x] +3*x*z [x] +4*z [x]==0,{z[1]==0,z"' [1]1==5}},z[x],x, IncludeSingularSJolut ions ->

z(z)
5z (BesselJ (—iv/15,2v/3) BesselJ (iv/15,2v/3/z) — BesselJ (iv/15,2v/3) BesselJ (—iv/15,2v/3/

— —= = = = =
oF (;1V15; =3) oF1 (;1 —iv15;=3) — (oF1 (; —iv/15; —3) +iv150F1 (;1 — iv/15;—3)) o1 (;1+ iV
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12.6 problem 19.1 (vi)

Internal problem ID [10717]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (vi).

ODE order: 2.

ODE degree: 1.

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

22y —y'z—3y=0

With initial conditions

[y(1) =1,4/(1) = —1]

v Solution by Maple

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

~N

Ldsolve( [x~2*diff (y(x) ,x$2) -x*diff (y(x),x)-3*y(x)=0,y(1) = 1, D(y) (1) = -1],y(x), Jsingsol=a11)

y(z) = o
v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 151

‘ DSolve [{x~2xy'"' [x]-x*y[x]-3*y[x]==0,{y[1]==1,y' [1]==-1}},y[x],x, IncludeSingularSoFl.utions -> T

y(x)
vz (((V13 — 3) Bessell (v/13,2) — 201 (;4/13;1)) Bessell (—/13, 2Vz) + (2 Oﬁ’l(; —V13;1) + (3+ v
20F, (; —/13; 1) Bessell (\/ﬁ, 2) + Bessell (—\/1_3, 2) (2\/ﬁ Bessell (\/1_3, 2)

_>
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12.7 problem 19.1 (vii)

Internal problem ID [10718]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (vii).

ODE order: 2.

ODE degree: 1.

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

422" + 82"t + 5z =0

With initial conditions

[z(1) =2,2'(1) = 0]

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

|dsolve ([4¥t~2+diff (x(t),t$2) +8+t*diff (x(t),t)+5%x(£)=0,x(1) = 2, D(x)(1) = 0],x(t), singsol=a

sin (In (¢)) + 2 cos (In (¢
)= () 200 )
v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 79

‘ DSolve [{4*t~2*xx'' [t]+8*t*x[t]+5*x[t]==0,{x[1]==2,x' [1]==0}},x[t],t, IncludeSingula#Solutions -

1 . ~ - ..
.’L'(t) — i’iﬂ't%_ZCSCh(ﬂ')SeCh(ﬂ') ((2 OFl(; —27,, —2) + (1 + 2’&) OFI(; 1-— 2’&, —2))'[;2Z OFl(; 1+ 2’1,,
—2t) + (—20F1(; 26, —2) — (1 — 20) o F1(; 1 + 24;—2)) o F1(; 1 — 2i; —2t))



12.8 problem 19.1 (viii)

Internal problem ID [10719]
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Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174
Problem number: 19.1 (viii).

ODE order: 2.

ODE degree: 1.

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

z2y" —5y'z 4+ 5y =0

With initial conditions

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

-

Ldsolve( [x~2*diff (y(x),x$2)-5*x*diff (y(x),x)+5*y(x)=0,y(1) = -2, D(y) (1) = 1],y(x

N
)J, singsol=al

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

-

N\

.
DSolve [{x~2*y'' [x]-5*x*y' [x]+5*y[x]==0,{y[1]==-2,y"' [1]==1}},y[x],x, IncludeSingula#Solutions -

y(x) — ;Lx(3x4 - 11)
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12.9 problem 19.1 (ix)

Internal problem ID [10720]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (ix).

ODE order: 2.

ODE degree: 1.

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

322" +52c—2=0

With initial conditions

v Solution by Maple

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

-

Ldsolve([B*x“Q*di:Ef(z(x),x$2)+5*x*diff(z(x),x)-z(x)=0,z(1) =2, D(z)(1) = -1] ,z(x)}, singsol=al

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21

‘ DSolve [{3*x~2%z'' [x]+5*x*z' [x]-z[x]==0,{z[1]==2,2' [1]==-1}},z[x],x, IncludeSingulaﬁrSolutions -

A 3z*/% +5
4z
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12.10 problem 19.1 (x)

Internal problem ID [10721]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.1 (x).

ODE order: 2.

ODE degree: 1.

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

22" +32't+ 13z =0

With initial conditions

[z(1) = -1,2(1) = 2]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 32

|dsolve([t™2*diff (x(t),t$2)+3xt*diff (x(t),t)+13*x(£)=0,x(1) = -1, D(x) (1) = 2],x(t), singsol=a

_ V/3sin (2v/3 In(t)) — 6cos (2v/3 In (2))
z(t) = oL

v Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 41

e

kDSolve [{t72*x"' ' [t]+3*t*x' [t]+13*x[t]==0,{x[1]==-1,x"'[1]==2}},x[t],t, IncludeSingulJarSolutions

2(t) > V/3sin (2v/3log(t)) — 6cos (2v/3log(t))
6t
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12.11 problem 19.2

Internal problem ID [10722]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 19, CauchyEuler equations. Exercises page 174

Problem number: 19.2.

ODE order: 2.

ODE degree: 1.

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

ay’ +(—a+b)y +cy=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 67

e

tdsolve(a*diff(y(z),z$2)+(b-a)*diff(y(z),z)+c*y(z)=0,y(z), singsol=all)

~—

(—b+a+\/ a2—2ba—4ca+b2)z (b—a-ﬂ—\/ a2—2ba—4cu+b2)z
y(z) = e %a + coe” %a

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 66

-

DSolve[axy'' [z]+(b-a)*y' [z]+c*y[z]==0,y[z],z,IncludeSingularSolutions -> True]

N\

y(z) = e 2 :

z(\/mﬂ%) 2 \/(a—t)?—aac
coe +c
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13.1 problem 20.1

Internal problem ID [10723]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 +1)y" —2y'z+n(l+n)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: 101

‘0rder:=6; ‘
dsolve((l—x‘Q)*diff(y(x),x$2)—2*x*diff(y(x),x)+n*(n+1)*y(x)=0,y(x),type='series',#=O);

N J

n(n+1)z? n(n+2n?—5n—6)z*
o) = (1- PN i im0
24 0 9) .3 4 3 _12n2 _ 5
+<x_(n +n6 2)x +(n +2n 13{120 14n + 24) z )D(y)(0)+0(x6)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 120

LAsymptoticDSolveValue [(1-x"2)*y' ' [x]-2*x*y' [x]+n*(n+1)*y[x]==0,y[x],{x,0,5}] J
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13.2 problem 20.2 (i)

Internal problem ID [10724]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.2 (i).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [ _Hermite]

y' —yz+y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

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

y(z) = (1 = %xQ = ix‘l) y(0) + zD(y) (0) + O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 27

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

zt  z?
y(x) = (_ﬂ -5 + 1) + cox
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13.3 problem 20.2 (ii)

Internal problem ID [10725]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.2 (ii).

ODE order: 2.

ODE degree: 1.

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

(2 +1)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: 34

‘0rder:=6;
‘dsolve((1+x“2)*diff(y(x),x$2)+y(x)=0,y(x),type='series',x=0);

y(z) = (1 — %x2 + éx‘*) y(0) + (x ey —x5> D(y) (0) + O(z°)

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

LAsymptoticDSolveValue [(1+x~2)xy' ' [x]+y[x]==0,y[x],{x,0,5}]

(x) = ¢ 7—x5—x—3+x +c x_4_x_2+1
y 2\120 " 6 e 2



121

13.4 problem 20.2 (iii)

Internal problem ID [10726]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.2 (iii).

ODE order: 2.

ODE degree: 1.

(4

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

2zy" +y —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: 44

‘0rder:=6; ‘
‘dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)—2*y(x)=0,y(x),type='series',x=0);

2 2 4 4
_ 142 4 2, % 3 4 510 (£°
y(@) C“/E( T3 5% ta® tasss® T mmezs® TO ))

2 4 2 4
142 2 4+t ——254+ 0 (2
+cg( + x—|—3x +45x —|—315:c —|—14175x + (ac)
\/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 83

e

kAsymptoticDSolveValue [2kxxy' ' [x]+y' [x]-2*y[x]==0,y[x],{x,0,5}]

~—

155925 2835 T35 T 15 T3 T 14175 T315 T 45 T 3 2ot

415 2zt 4z 222 22 475 2zt 4xd 222
y(z) = civT + +cy
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13.5 problem 20.2 (iv) (k=-2)

Internal problem ID [10727]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.2 (iv) (k=-2).

ODE order: 2.

ODE degree: 1.

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

y' =2t —4y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘0rder:=6;
‘dsolve(diff(y(x),x$2)—2*x*diff(y(x),x)—4*y(x)=0,y(x),type='series',x=0);

y(z) = (1 + 227 + gx‘*) y(0) + (x +z° + %xf’) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

e

kAsymptoticDSolveValue [y'' [x]-2*%x*y' [x]-4*y[x]==0,y[x],{x,0,5}]

~—

5 4 4
y(x)—)@(%-l-w?’-l—z) +cl<%—|—2z2+1)
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13.6 problem 20.2 (iv) (k=2)

Internal problem ID [10728]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.2 (iv) (k=2).

ODE order: 2.

ODE degree: 1.

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

v ' —2yr+4y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

‘0rder:=6;
‘dsolve(diff(y(x),x$2)—2*x*diff(y(x),x)+4*y(x)=0,y(x),type='series',x=0);

y(z) = (—22° + 1) y(0) + (w - %xs — %ﬁ) D(y) (0) + O(=°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 33

e

kAsymptoticDSolveValue [y'' [x]-2*%x*y' [x]+4*y[x]==0,y[x],{x,0,5}]

~—

5 28
y(z) > c1(1—22%) + ¢ (—% 3 +x)
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13.7 problem 20.3

Internal problem ID [10729]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.3.

ODE order: 2.

ODE degree: 1.

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

z(l—z)y" —3yz—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: 60

e B

Order:=6;
‘dsolve(x*(l-x)*diff(y(x),x$2)—3*x*diff(y(x),x)—y(x)=0,y(x),type='series',x=0); J

y(z) = e1z(1 + 2z + 32° + 42° + 5z* + 62° + O (29))
+ (z +22% 4+ 32° + 42* + 52° + O (2°) ) In (2) 2
+ (1+3x+5x2+7z3+9x4—|—11x5—|—O(x6))02

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 63

( hY

AsymptoticDSolveValue [x*(1-x)*y' "' [x]-3*x*y' [x]-y[x]==0,y[x],{x,0,52}]

N\ J

y(z) = i (2 + 2 +2° + (42° +32° + 224+ 1) zlog(z) + £+ 1) + c2(5z° +4z* + 32° + 22° + 1)
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13.8 problem 20.4

Internal problem ID [10730]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.4.

ODE order: 2.

ODE degree: 1.

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

£U2y” + y/x _ a: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: 41

‘0rder:=6;
dsolve (x~2*diff (y(x) ,x$2)+x*diff (y(x) ,x)-x"2*y(x)=0,y(x) ,type="'series',x=0);

N

1 1 1 3
o) = (ealna) + e) (14 322+ ot +0.(2°) ) + (~3a* = 1oga + O (&) )

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 60

LAsymptoticDSolveValue [x~2*xy' ' [x]+x*y' [x]-x"2*y[x]==0,y[x],{x,0,5}]

) o R (A
y 6271 2\ 7128 " 1 " 61" 1 &
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13.9 problem 20.5

Internal problem ID [10731]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessel]

x2y”+y’x+ (a:Z—l)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: 47

( Y
‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x*diff(y(x),x)+(x‘2—1)*y(x)=0,y(x),type='series',x=0);J

y(x)
_ az?(1 — 322 + 552* + 0 (%)) + c2(In (z) (2* — §2* + O (29)) + (-2 + S2* + O (29)))

v Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 58

e

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

~—  /

5

» 7 1 5z* — 1612 — 64
y(z) = ¢ (@ -5+ x) + e (Ex(:ﬁ — 8) log(z) — i >
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13.10 problem 20.7

Internal problem ID [10732]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 20, Series solutions of second order linear equations. Exercises page 195
Problem number: 20.7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Bessell

2y +yr+ (—n*+2*)y=0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 77

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

-n 1 2 1 1 4 6
y(@) = az (1+4n_4” tnngm-n° 0k )>

1 1 1
L I 2 4 6
o ( m+i® T Rhryeen” 06 )>
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 160

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

y(x)_>C2((—n2—n+(1—n)(2—n)+2)(—n2—n+(3—2n)(4_n)+4)
B —nz—n+(1—n)(2_n)+2+l)x_n
+cl((—n2+n+(n+1)(n+2)+2)(—n2+n+(n+3)(n+4)+4)

.’L'2

1 n
—n2+n+(n+1)(n+2)+2+ )w
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14 Chapter 26, Explicit solutions of coupled linear
systems. Exercises page 257

14.1 problem 26.1 () . . . . . . . . . 1291
14.2 problem 26.1 (i) . . . . . . . . . 1301
14.3 problem 26.1 (ifl) . . . . . . . . .. 131
14.4 problem 26.1 (iv) . . . . . . . . . 132
14.5 problem 26.1 (V) . . . . . . .. 133
14.6 problem 26.1 (Vi) . . . . . . ... 134
14.7 problem 26.1 (Vii) . . . . . . . . e 1351
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14.1 problem 26.1 (i)

Internal problem ID [10733]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (i).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4a(t) — y(1)
y(t) = 22(t) +y(t) + ¢

With initial conditions
[2(0) = 0,y(0) = 1]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 52

Ldsolve([diff(x(t),t) = 4*xx(t)-y(t), diff(y(t),t) = 2xx(t)+y(t)+t~2, x(0) = O, y((;J) = 1], [x(¢)

v/ Solution by Mathematica
Time used: 0.08 (sec). Leaf size: 62

-

DSolve [{x' [t]==4*x[t]-y[t],y' [t]1==2*x[t]1+y[t]+t"2},{x[0]==0,y[0]==1},{x[t],y[t]} ,\ ,IncludeSin

N\

z(t) — Wls(e%(m —116¢") — 6¢(3t + 5) — 19)

y(t) — 5i4 (e* (135 — 58e") — 6t(6t + 7) — 23)
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14.2 problem 26.1 (ii)

Internal problem ID [10734]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (ii).

ODE order: 1.

ODE degree: 1.

Solve

o' (t) = z(t) — 4y(t) + 2cos (t)* — 1
y'(t) = z(t) +y(t)
With initial conditions

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 66

Ldsolve([diff(x(t),t) = x(t)-4*xy(t)+cos(2xt), diff(y(t),t) = x(t)+y(t), x(0) = 1, }r(o) = 1], [x

2(t) = 26¢'cos (2¢t) 32e'sin(2¢)  9cos(2¢) + 25sin (2t)
B 17 17 17 17

13€e'sin (2t) 16e‘cos(2t) 4sin(2t) cos(2t)
=" t— 1w 1w T u

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 85

e hY

DSolve [{x' [t]==x[t]-4*y[t]l+cos(2*t),y' [t1==x[t]+y[t]},{x[0]==1,y[0]==1},{x[t],y [tp },t,Include

J

N\

z(t) — % (2(3 — 5t) cos +€'((25 — 6 cos) cos(2¢) + 2(4 cos —25) sin(2t)))

y(t) — 5—10(4(5t + 2) cos +€*((50 — 8 cos) cos(2t) + (25 — 6 cos) sin(2t)))
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14.3 problem 26.1 (iii)

Internal problem ID [10735]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (iii).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 2y(t)
y'(t) = 6x(t) + 3y(t) + ¢
With initial conditions

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

Ldsolve([diff(x(t),t) = 2%x(t)+2*xy(t), diff(y(t),t) = 6*xx(t)+3xy(t)+exp(t), x(0) =\JO, y(0) =1

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 58

-

DSolve [{x' [t]==2xx[t]+2xy[t],y"' [t]==6*x[t]+3*y[t]1+Exp[t]},{x[0]==0,y[0]==1},{x [t]\, y[t]l},t,Inc

N\

1
z(t) = ge_t(—k% +12¢™ — 5)

1
y(t) — 7—Oe_t (7e? + 48€™ + 15)
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14.4 problem 26.1 (iv)

Internal problem ID [10736]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (iv).

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

~N

Ldsolve([diff(x(t),t) = Bx(t)-4xy (t)+exp(3*t), diff(y(t),t) = x(t)+y(t), x(0) = 1J y(0) = -1]

z(t) =¥ (> + Tt +1)

e3(t? + 6t —2
y(t) = ( 5 )

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 37

LDSolve [{x' [t]==5*x[t]-4*y[t]+Exp[3*t],y' [t]==x[t]+y[t]1},{x[0]==1,y[0]==-1},{x[t] ,Jy [t]},t,Incl

z(t) = @ttt +7)+1)

y(t) — %e:’t(t(t +6)—2)
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14.5 problem 26.1 (v)

Internal problem ID [10737]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (v).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + 5y(t)
Yy (t) = —2z(t) + 4 cos (t)* — 3cos (¢)

With initial conditions

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 66

~N

Ldsolve([diff(x(t),t) = 2%x(t)+5xy(t), diff(y(t),t) = -2%x(t)+cos(3*t), x(0) = 2, }y(O) = -11,[

_16¢€'sin (3t) 4 69 ¢’ cos (3t)  30sin (3t) 4 5 cos (3t)

2(t) = 111 37 37 37
() = 121e'sin (3t)  17e'cos(3t)  20cos(3t) N 9sin (3t)
= 111 37 37 37

v/ Solution by Mathematica
Time used: 0.236 (sec). Leaf size: 70

-

DSolve[{x' [t]==2*x[t]+5*xy[t],y' [t]==-2*x[t]+Cos[3*t]},{x[0]==2,y[0]==-1},{x[t],y [\‘t] },t,Includ

N\

z(t) = ——(3(69¢" + 5) cos(3t) — 2(8e* + 45) sin(3t))

y(t) = —(— (121" — 27) sin(3t) — 3(17€" + 20) cos(3t))
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14.6 problem 26.1 (vi)

Internal problem ID [10738]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (vi).

ODE order: 1.

ODE degree: 1.

Solve

te\
—~~
(5
~
Il
IN
8
—~~
~
~
|
N
<
—~
~
~
+
@
®

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 60

Ldsolve([diff(x(t),t) = x(t)+y(t)+exp(-t), diff(y(t),t) = 4xx(t)-2*y(t)+exp(2*t), }((O) =1, y(

) ==+ 5 T 5 6

B 62e? et 1773 et

(t) = T7e2 343 N et  2e7t
Y\ =5 25 5 3

v/ Solution by Mathematica
Time used: 0.621 (sec). Leaf size: 67

-

DSolve [{x' [t]==x[t]+y[t]1+Exp[-t],y' [t]==4*x[t]-2*y[t]+Exp[2*t]},{x[0]==1,y[0] ==—£P »{x[t],y[t]

N\

1
z(t) = ﬁe_3t(2e5t(l5t +62) — 25€* + 51)

y(t) — 7—15e‘3t (e (15t + 77) — 50€* — 102)
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14.7 problem 26.1 (vii)

Internal problem ID [10739)

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 26, Explicit solutions of coupled linear systems. Exercises page 257
Problem number: 26.1 (vii).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 8z(t) + 14y(t)
y'(t) = Tx(t) + y(t)
With initial conditions

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

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

Ldsolve([diff(x(t),t) = 8*x(t)+14xy(t), diff(y(t),t) = 7xx(t)+y(t), x(0) = 1, y(O)\J = 1], [x(t),

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 44

-

DSolve[{x' [t]==8*x[t]+14*y[t],y' [t]1==T*x[t]+y[t]1},{x[0]==1,y[0]==1},{x[t],y[t]}, t\, IncludeSing

N\
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15 Chapter 28, Distinct real eigenvalues. Exercises
page 282

15.1 problem 28.2 () . . . . . . . . . 137
15.2 problem 28.2 (i) . . . . . . . . . .. 138
15.3 problem 28.2 (if) . . . . . . . . ... 1391
15.4 problem 28.2 (iv) . . . . . . . . . 140
15.5 problem 28.6 (ifl) . . . . . . . . . .. 141
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15.1 problem 28.2 (i)

Internal problem ID [10749]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 28, Distinct real eigenvalues. Exercises page 282

Problem number: 28.2 (i).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 8z(t) + 14y(t)
y'(t) = Tx(t) + y()

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=8*x(t)+14*xy(t),diff(y(t),t)=T*x(t)+y(t)], [x(t), y(t)], sing; 1=all)

z(t) = 2c1e™™ — cpe™®

15t 6t

y(t) = c1e™" + coe”

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 65

‘ DSolve [{x' [t]==8*x[t]+14xy[t],y' [t]1==T*x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSotLutions -> T

e % (2(c1 + c2)e®™ + 1 — 2¢2)

e"ﬁt((c]L +cp)e?tt —cp + 262)
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15.2 problem 28.2 (ii)

Internal problem ID [10750]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 28, Distinct real eigenvalues. Exercises page 282

Problem number: 28.2 (ii).

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff(x(t),t)=2*x(t),diff(y(t),t)=-5*x(t)-3*y(t)], [x(t), y(t)], Singsol=al\Jl)

z(t) = —cqe

y(t) = cre”3 4 cpe®

v/ Solution by Mathematica

Time used: 0.005 (sec). Leaf size: 36

‘ DSolve[{x' [t]1==2*x[t],y"' [t]1==-5*x[t]-3*y[t]1},{x[t],y[t]1},t, IncludeSingularSolutiobs -> True]

z(t) — cre®

y(t) = e (ci(—€”) + a1 + )
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15.3 problem 28.2 (iii)

Internal problem ID [10751]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 28, Distinct real eigenvalues. Exercises page 282

Problem number: 28.2 (iii).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 11z(t) — 2y(¢)
y'(t) = 3z(t) + 4y(t)

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

Ldsolve([diff(x(t),t)=11*x(t)—2*y(t),diff(y(t),t)=3*x(t)+4*y(t)],[x(t), y()1, si%%sol=a11)

cyedt

z(t) = 2¢c;e'” + 3

y(t) = cre'% + cye

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 95

DSolve [{x' [t]==2*x[t]-2*y[t],y' [t]==3*x[t]+4xy[t]},{x[t],y[t]},t, IncludeSingularSF:lut ions —->

N

e3t (501 Cos (\/5t> —V/5(cy + 2¢;) sin (\/515))
e3t (502 cos (\/3t> + \/5(301 + ¢p) sin (\/gt))

z(t) —

Ol = Ot =

y(t) —
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15.4 problem 28.2 (iv)

Internal problem ID [10752]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 28, Distinct real eigenvalues. Exercises page 282

Problem number: 28.2 (iv).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t) + 20y(t)
y'(t) = 40z(t) — 19y(2)

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

Ldsolve( [diff (x(t),t)=x(t)+20*y(t) ,diff (y(t),t)=40*x(t)-19*y(t)], [x(t), y(t)], siI;Fsol=a11)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 68

DSolve [{x' [t]==x[t]+20*y[t],y' [t]1==40*x[t]-19*y[t]},{x[t],y[t]},t, IncludeSingularﬁolutions ->

N

1
z(t) — 56_3%((261 + ¢2)e® 4+ ¢1 — )

1
y(t) = g€ (21 + e2)e™ — 261 + 205)
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15.5 problem 28.6 (iii)

Internal problem ID [10753]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 28, Distinct real eigenvalues. Exercises page 282

Problem number: 28.6 (iii).

ODE order: 1.

ODE degree: 1.

Solve

T'(t) = —2z(t) + 2y(¢)
y(t) = x(t) —y(t)

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

Ldsolve( [diff (x(t),t)=-2*x(t)+2*y(t) ,diff(y(t),t)=x(t)-y(t)]1, [x(t), y(t)], singsol}all)

z(t) = —2ce™ % + ¢

y(t) = c1 + cpe™

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 62

‘ DSolve [{x' [t]==-2xx[t]+2*y[t],y' [t]==x[t]-y[t]},{x[t],y[t]},t, IncludeSingularSolukions -> Tru

z(t) — %(2(01 —c)e ¥ + e+ 20)

1
y(t) — §e_3t((cl + 202)e3t —c + 02)
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16 Chapter 29, Complex eigenvalues. Exercises page

292

16.1 problem 29.3 () . . . . . . . . . L 143
16.2 problem 29.3 (i) . . . . . . . . . .. 144
16.3 problem 29.3 (ifl) . . . . . . . . ... 1451
16.4 problem 29.3 (iv) . . . . . . ... 146
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16.1 problem 29.3 (i)

Internal problem ID [10754]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 29, Complex eigenvalues. Exercises page 292

Problem number: 29.3 (i).

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —y(t)
Y (t) = =(t) —y(t)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 84

~—

Ldsolve( [diff (x(t),t)=-y(t),diff(y(t),t)=x(t)-y(t)], [x(t), y(t)], singsol=all)

&% (sin (¥21) /3¢, — cos (¥21) Bey —sin (¥51) e — cos (¥5¢) 3

z(t) = —

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 112

==-y[t],y' [t]==x[t]1-y[t]1},{x[t],y[t]},t,IncludeSingularSolutions -> \rl‘rue]

z(t) — ;e t/2 (301 Cos <\/2§t> +v3(c1 — 2¢;) sin <\/2§t)>

y(t) — %e—t/2 (3@ cos <@> +v3(2¢; — ¢;) sin (@))
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16.2 problem 29.3 (ii)

Internal problem ID [10755]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 29, Complex eigenvalues. Exercises page 292

Problem number: 29.3 (ii).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 54

Ldsolve([diff(x(t),t)=—2*x(t)+3*y(t),diff(y(t),t)=—6*x(t)+4*y(t)],[x(t), y(t)], singsol=all)

e’(sin (3t) ¢1 + sin (3t) ¢p — cos (3t) ¢1 + cos (3t) c2)
2

z(t) =

y(t) = €'(sin (3t) ¢ + cos (3t) c2)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 56

‘ DSolve [{x' [t]==-2*%x[t]+3*y[t],y' [t]==-6*x[t]+4*y[t]1},{x[t],y[t]},t, IncludeSingula#Solutions -

z(t) — €'(c1 cos(3t) + (c2 — c1) sin(3t))
y(t) — €'(cy cos(3t) + (cz — 2¢1) sin(3t))
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16.3 problem 29.3 (iii)

Internal problem ID [10756]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 29, Complex eigenvalues. Exercises page 292

Problem number: 29.3 (iii).

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = —11z(t) — 2y(¢)
y'(t) = 13z(t) — 9y(¢)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 59

Ldsolve([diff(x(t),t)=—11*x(t)—2*y(t),diff(y(t),t)=13*x(t)—9*y(t)],[x(t), y(£)1, %ﬁngsol=a11)

e~1%(sin (5t) ¢; + 5sin (5t) cy — 5cos (5t) ¢; + cos (5t) cz)
13

z(t) = —

y(t) = e *%(sin (5t) c; + cos (5t) cz)

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

DSolve [{x' [t]==-11xx[t]-2xy[t],y' [t]1==13*x[t]-9*y[t]1},{x[t],y[t]},t, IncludeSingul#rSolutions

N

z(t) = —e %(5¢; cos(5t) — (c1 + 2¢2) sin(5t))

Ol = O] =

y(t) = —e %(5¢, cos(5t) + (13¢; + c3) sin(5t))
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16.4 problem 29.3 (iv)

Internal problem ID [10757]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 29, Complex eigenvalues. Exercises page 292

Problem number: 29.3 (iv).

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = Tz(t) — by(t)
Y (t) = 102(t) — 3y(t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 58

Ldsolve([diff(x(t),t)=7*x(t)—5*y(t),diff(y(t),t)=10*x(t)—3*y(t)],[x(t), y()1, si%%sol=a11)

e (sin (5t) ¢; — sin (5t) ¢z + cos (5t) ¢ + cos (5t) ¢2)
2

z(t) =

y(t) = e*(sin (5t) ¢; + cos (5t) c,)

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 62

DSolve [{x' [t]==T*x[t]-5*y[t],y' [t]==10*x[t]-3*y[t]},{x[t],y[t]},t, IncludeSingularﬁolutions ->

N

z(t) = €*(cy cos(5t) + (1 — c3) sin(5t))
y(t) — e*(cy cos(5t) + (2¢1 — ¢3) sin(5t))



147

17 Chapter 30, A repeated real eigenvalue. Exercises

page 299
17.1 problem 30.1 () . . . . . . . . . e 148
17.2 problem 30.1 (i) . . . . . . . . 149
17.3 problem 30.1 (i) . . . . . . . . ... 1501
17.4 problem 30.1 (iv) . . . . . . . . . 1511
17.5 problem 30.1 (V) . . . . . . . 153
17.6 problem 30.5 (iil) . . . . . . . . ... 1541
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17.1 problem 30.1 (i)

Internal problem ID [10758]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 30, A repeated real eigenvalue. Exercises page 299

Problem number: 30.1 (i).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 5z(t) — 4y(t)
y(t) =x(t) +y(t)

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

Ldsolve( [diff(x(t),t)=5*x(t)-4*y(t),diff(y(t),t)=x(t)+y(t)], [x(t), y(t)], singsol;Jall)

z(t) = € (2cyt + 2¢; + ¢3)

y(t) = ¥ (cot + 1)

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 45

‘ DSolve [{x' [t]==b*x[t]-4*y[t],y"' [t]==x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSolutﬁons -> True

z(t) — €¥(2c1t — deot + ¢1)
y(t) — e ((c1 — 2¢2)t + ¢2)
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17.2 problem 30.1 (ii)

Internal problem ID [10759]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 30, A repeated real eigenvalue. Exercises page 299

Problem number: 30.1 (ii).

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=—6*x(t)+2*xy(t) ,diff (y(t),t)=-2*x(t)-2xy(t)], [x(t), y(t)], s£ gsol=all)

e_4t(202t + 2¢1 — Cg)
2

z(t) =

y(t) = e ¥ (cot + 1)

v/ Solution by Mathematica

Time used: 0.003 (sec). Leaf size: 46

DSolve [{x' [t]==-6*x[t]+2*xy[t],y' [t]==-2*x[t]-2*y[t]},{x[t],y[t]l},¢, IncludeSingulaﬁSolutions -

N

z(t) = e *(—2c1t + 2cot + ¢1)
) = e 4(2(cy — e )t + ¢2)

(5

y(
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17.3 problem 30.1 (iii)

Internal problem ID [10760]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 30, A repeated real eigenvalue. Exercises page 299

Problem number: 30.1 (iii).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —3x(t) — y(t)
Y (t) = =(t) — 5y(t)

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

Ldsolve([diff(x(t),t)=—3*x(t)—y(t),diff(y(t),t)=x(t)—5*y(t)],[x(t), y(£)1, singso%}all)

z(t) = e ¥ (cot + 1 + c2)

y(t) = e ¥ (cot + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

‘ DSolve [{x' [t]==-3*x[t]-y[t],y' [t]1==x[t]-5xy[t]1},{x[t],y[t]},¢t, IncludeSingularSolukions -> Tru

z(t) = e *(ci(t + 1) — cat)
y(t) = e ((c1 — e2)t +¢2)
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17.4 problem 30.1 (iv)

Internal problem ID [10761]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.

ROBINSON. Cambridge University Press 2004

Section: Chapter 30, A repeated real eigenvalue. Exercises page 299
Problem number: 30.1 (iv).

ODE order: 1.

ODE degree: 1.

Solve

7' (t) = 13z(t)
y'(t) = 13y(t)

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

Ldsolve( [diff (x(t),t)=13*x(t) ,diff(y(t),t)=13*y(t)], [x(t), y(t)], singsol=all)

~—

z(t) = cie™™

y(t) — C2e13t
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v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 65

LDSolve [{x' [t1==13*x[t],y' [t]1==13*y[t]},{x[t],y[t]},t,IncludeSingularSolutions —> Frue]
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17.5 problem 30.1 (v)

Internal problem ID [10762]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 30, A repeated real eigenvalue. Exercises page 299

Problem number: 30.1 (v).

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = Tz(t) — 4y(t)
Y (t) = x(t) + 3y(t)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=T*x(t)-4%y(t),diff (y(t),t)=x(t)+3xy(t)1, [x(t), y(t)], singsc:J1=all)

z(t) = e (2cyt + 2¢; + ¢3)

y(t) = e (cot + 1)

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 45

‘ DSolve [{x' [t]==T*x[t]-4*y[t],y' [t]==x[t]1+3*y[t]1},{x[t],y[t]l},¢t, IncludeSingularSol\utions -> Tr

z(t) — €™ (2c1t — 4deot + ¢1)
y(t) — €”((c1 — 2¢2)t + ¢2)
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17.6 problem 30.5 (iii)

Internal problem ID [10763]

Book: AN INTRODUCTION TO ORDINARY DIFFERENTIAL EQUATIONS by JAMES C.
ROBINSON. Cambridge University Press 2004

Section: Chapter 30, A repeated real eigenvalue. Exercises page 299

Problem number: 30.5 (iii).

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=-x(t)+y(t),diff (y(t),t)=—x(t)+y(t)], [x(t), y(©)], singsol=al\Jl)

z(t) =cat—c +co

y(t) = cit + ¢

v Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 32

‘ DSolve [{x' [t]==-x[tl+y[t],y' [t]==—x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSolutiobs -> True]

w(t) — Cl(—t) +cot + ¢
y(t) = (2 —a)t +c
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