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1.1 problem Problem 14.2 (a)

Internal problem ID [1977]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,

2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y —ay’ =0

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

-

Ldsolve (diff (y(x) ,x)-x*y(x)~3=0,y(x), singsol=all)

~—

v Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 44

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

~—

1
T) =& ———
y(z) e P
1
z) > ——
y(z) e

y(z) =0



1.2 problem Problem 14.2 (b)

Internal problem ID [1978]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

/

v Y _,
tan(z) 22+1

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

‘ dsolve(diff (y(x),x)/tan(x)-y(x)/(1+x~2)=0,y(x), singsol=all)

tan(z)
y(z) = crel W%

v/ Solution by Mathematica
Time used: 9.792 (sec). Leaf size: 34

~—

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

y(x) = crexp < lw %dl&'[ﬂ)

y(z) =0



1.3 problem Problem 14.2 (c)

Internal problem ID [1979]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,

2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

vl +xy? — 4y =0

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

-

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

~—

T
44zln(r)+ oz

y(z)

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 24

e

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

~—




1.4 problem Problem 14.3 (a)

Internal problem ID [1980)]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ‘_with_symmetry_[F(x)*G(y),0]°¢

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 119

~—

Ldsolve(y(x)*(Q*x‘2*y(x)‘2+1)*diff(y(x),x)+x*(y(x)“4+1)=0,y(x), singsol=all)

V22—V 4zt =82 + 11

y(z) = 5

(z) = V=2 —2y/—42t —8ciz? + 1
y 2z

(2) = _\/ﬁ\/—l ++1/—4z* — 8c1z?2 + 1
y - 2z

V2 =1+ =4z —8c122 + 1
y(z) = 5




v/ Solution by Mathematica
Time used: 11.805 (sec). Leaf size: 197

tDSolve [y [x]* (2%x~2%y [x] "2+1) *y ' [x]+x*(y[x] ~4+1)==0,y[x],x, IncludeSingularSolutioan -> True]

14++/—4z44+8c1xz2+1
_ —
V2
\/_ 14++/—4z44-8c1z2+1
2

V2
\/—H-\/ —4z44-8c1x2+1
22
V2
\/—l—i-\/ —4z44+8c1x2+1
22
V2

y(z) = —

y(z) =

y(z) = —

y(z) —

y(z) = —v-1
y(z) = V-1
y(z) - —(-1)%*
y(z) = (1)



1.5 problem Problem 14.3 (b)

Internal problem ID [1981]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,

2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y +3z+y=0

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

-

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

-/

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 17

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

C1

NG

y(r) > —x +



1.6 problem Problem 14.3 (c)

Internal problem ID [1982]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]°], [_Abel, ‘2nd typ

(cos (z)® + ysin (2z))y' +y* =0

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

‘dsolve((cos(x)”2+y(x)*sin(2*x))*diff(y(x),x)+y(x)‘2=0,y(x), singsol=all)

c1 +y(2) tan (z) + y(z) =0
v/ Solution by Mathematica
Time used: 1.666 (sec). Leaf size: 80

‘ DSolve [(Cos [x] ~2+y [x] *Sin[2*x] ) *y' [x]+y[x] "2==0,y[x],x,IncludeSingularSolutions -F True]

y(z) = —% cot(z) (1 + \/sec?(x) /cos(z) (cos(x) + 4ex sin(w)))

y(z) — %cot(m) (—1 + /sec2(z)+/cos(x)(cos(z) + 4c; sin(m)))

y(z) =0
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1.7 problem Problem 14.5 (a)

Internal problem ID [1983]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(M4

(1-2°)y +4yz — (1 —2?)

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

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

y(z) = (z* — 222 + 1) o — V—22 + 1z(2* — 1)

v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 29

e

kDSolve [(1-x72) *y' [x]+2*x*y [x] +2*x*y [x]==(1-x"2) " (3/2) ,y[x] ,x, IncludeSingularSolutJions -> True

y(z) = (22— 1) <\/% + cl>
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1.8 problem Problem 14.5 (b)

Internal problem ID [1984]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
I _ =
y —cot(z)y + sin (z) 0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
[dsolve (diff (y(x) ,x)-y(x)*cot(x)+1/sin(x)=0,y(x), singsol=all) J

y(z) = (cot (z) + ¢1) sin (x)
v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 13

kDSolve [y' [x]-y[x]*Cot [x]+1/8in[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — cos(z) + ¢; sin(z)



12

1.9 problem Problem 14.5 (c)

Internal problem ID [1985]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (c).

ODE order: 1.

ODE degree: 1.

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

(yP+z)y —y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 260

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

=

(272 + 3,/2467 + 8127 2,

y(r) = - 1
3 <27x +3,/243 1 81x2) ’
1
(272 +3v/24] + 8127)” o
y() = — +

6

1

(27x +3,/243 + 81z2> :
(27m+3\/m> :

Z' \/g 3 + 201

(27:1;+31 / 240? +81z2)

ol

[\

W=

(272 + 3/246 + 8127) .
) = - 6 + 1
(27x +3,/243 + 81z2> ’
1
27z+34/24c3+81x2 °
i3 ( ; ! ) + 2¢,
(27x+3. / 24c§+81x2)

y(z

ol

+




v/ Solution by Mathematica
Time used: 1.662 (sec). Leaf size: 227

13

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

2 3%3¢; — V/3(—9z + /8122 + 24c,%) 2/3

y(z) —
3</—9x + /81x2 + 24¢,3
y(z) —(=1)*3 (=92 + v/81z? + 24¢;3) /3 — 2v/=3¢c;

32/3 {’/ —9z + /812 + 24c;3
2v/=3(—9z + /8122 + 24¢;®) ¥/3 4 4(—3)*/3¢;
6\3/ —9z + /8122 + 24c;3

y(z) —

y(z) =0
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1.10 problem Problem 14.6

Internal problem ID [1986]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

Jy vt
yx
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49
dsolve(diff (y(x),x) = - (2*xx"2+y(x)~2+x)/(x*y(x)),y(x), singsol=all)

N\ J

B V=924 — 623 4+ 9¢;
3z
(z) = V=924 — 623 4+ 9¢;
y o 3z

y(z) =

v/ Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 56

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

\/—%x3(3x +2)+a
T
\/—§x3(3x +2)+a

T

y(z) = —

y(z) =
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1.11 problem Problem 14.11

Internal problem ID [1987]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.11.

ODE order: 1.

ODE degree: 1.

4

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

(y—2)y +2x+3y=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

e

tdsolve((y(x)-x)*diff(y(x),x)+2*x+3*y(x)=0,y(x), singsol=all)

~—

y(z) = tan <Root0f (—4_Z+ In <;Z)2> +2In(z) + 201)) T—z

cos (__

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 45

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

Solve B log (y(“’)z + QyT(x) + 2) — 2arctan (@ + 1) = —log(z) + c1, y(x)]

x2
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1.12 problem Problem 14.14

Internal problem ID [1988]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.14.

ODE order: 1.

ODE degree: 1.

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

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

( hY

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

N\

z__ 3
cie 22 r 3
=_L A Ty 2
y(x) ambertW ( 5 ) 5”5
v Solution by Mathematica
Time used: 60.041 (sec). Leaf size: 34
LDSolve [y'[x] == 1/(x+2*y[x]+1),y[x],x,IncludeSingularSolutions -> Truel J

1 1 o
y(z) — 3 (—2W(—§cle_2_g> —z— 3)
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1.13 problem Problem 14.15

Internal problem ID [1989]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.15.

ODE order: 1.

ODE degree: 1.

4

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

, Tty
Ay +3y—4
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 29
Ldsolve (Aiff(y(x) ,x) = - (x+y(x))/(3*x+3*y(x)-4),y(x), singsol=all) J

_3 —
- LambertW(M) +x—3—c1

y(z) =e +2—-2
v/ Solution by Mathematica
Time used: 3.532 (sec). Leaf size: 33
LDSolve [y'[x] == - (x+y[x])/(3*x+3*y[x]-4),y[x],x,IncludeSingularSolutions -> Truc;p

y(z) = gW(—e”‘_HCl) —z+2

ylz) > 2—=z
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1.14 problem Problem 14.16

Internal problem ID [1990]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

y' — tan (z) cos (y) (cos (y) +sin (y)) =0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 18

e

tdsolve(diff(y(x),x) = tan(x)*cos(y(x))*( cos(y(x)) + sin(y(x)) ),y(x), singsol=a£J1)

cos (z) — cl)

y(z) = — arctan ( s (@)

v/ Solution by Mathematica

Time used: 60.531 (sec). Leaf size: 143

‘ DSolve[y' [x]==Tan[x]*Cos[y[x]]*( Cos[y[x]] + Sin[y[x]] ),y[x],x, IncludeSingularSotLutions -> T

y(x) — —sec™? (sec(a:) (—\/cos(2x) —2e cos(z) + 1+ ecl))

y(z) — sec™! (sec(cc) (— \/cos(Qx) —2¢% cos(z) + 1+ ecl))

y(z) = —sec”! (sec(x) \/cos(2x) — 27 cos(z) + 1+ eq)

y(z) — sec”’ (sec(x) \/cos(2x) —2e cos(z) + 1+ eq)
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1.15 problem Problem 14.17

Internal problem ID [1991]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.17.

ODE order: 1.

ODE degree: 1.

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

z(—22°y+ 1)y +y—32°y° =0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 35

‘dsolve([x*(1—2*x“2*y(x))*diff(y(x),x) +y(x) = 3*x"2*y(x)"2,y(1) = 1/2],y(x), sing%ol=all)

1-vI=z
y(x)zz—xz
1+ vI—z
y(z):T

v/ Solution by Mathematica
Time used: 0.571 (sec). Leaf size: 50

e

LDSolve [{xx(1-2%x"2*y [x] ) *y' [x] +y[x] == 3*x"2xy[x]~2,y[1]==1/2},y[x],x, IncludeSinFularSolutio
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1.16 problem Problem 14.23 (a)

Internal problem ID [1992]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.23 (a) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

‘dsolve(diff(y(x),x)+ (xxy(x))/(a”2+x72)=x,y(x), singsol=all)

(@) a2+x2+ c1
)=—4+—+ ——
Y 3 3 a4+ z?

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

LDSOlve [y' [x]+ (x*xy[x])/(a~2+x"2)==x,y[x],x,IncludeSingularSolutions -> Truel

Lo o ‘1
z) = (0" +2°) + ———
v(@) 3( ) a? + x?
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1.17 problem Problem 14.23 (b)

Internal problem ID [1993]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.23 (b) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

42
Y — oyt =0
i

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

Ldsolve(diff(y(x),x)= 4xy(x)~2/x72 - y(x)~2,y(x), singsol=all)

X

y(z) = ar+z2+4

v Solution by Mathematica

Time used: 0.15 (sec). Leaf size: 24

LDSolve [y' [x]== 4xy[x]~2/x"2 - y[x]~2,y[x],x,IncludeSingularSolutions -> True]

T

% -
y(2) 2 —cix+4

y(x) =0
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1.18 problem Problem 14.24 (a)

Internal problem ID [1994]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (a) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

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

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

y(e) = (-1+n(z))z

v Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 11

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

y(z) = z(log(z) — 1)
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1.19 problem Problem 14.24 (b)

Internal problem ID [1995]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (b) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y —ytan(z) —1=0

With initial conditions

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

~—

Ldsolve( [diff (y(x),x)-y(x)*tan(x)=1,y(1/4*Pi) = 3],y(x), singsol=all)

y(z) = tan () + sec (z) v/2

v/ Solution by Mathematica

Time used: 0.046 (sec). Leaf size: 16

DSolve[{y' [x]-y[x]*Tan[x]==1,y[Pi/4]==3},y[x],x,IncludeSingularSolutions -> True]

J

N\

y(x) — <sin(x) + \/§> sec(z)
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1.20 problem Problem 14.24 (c)

Internal problem ID [1996]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (c) .

ODE order: 1.

ODE degree: 1.

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

With initial conditions
[y(1) = 1]
v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 17
Ldsolve( [diff (y(x),x)-y(x)~2/x~2=1/4,y(1) = 1],y(x), singsol=all) J
z(ln (z) — 4)

ylz) = 2In(z) —4

v Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 20

‘ DSolve [{y' [x]-y[x]~2/x"2==1/4,y[1]==1},y[x],x,IncludeSingularSolutions -> Truel ‘

z(log(z) — 4)

Y@ = Slog(z) ~2)
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1.21 problem Problem 14.24 (d)

Internal problem ID [1997]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (d) .

ODE order: 1.

ODE degree: 1.

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

2
Yy 1
x?2 4 0
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18
Ldsolve(diff (y(x),x)-y(x)"2/x"2=1/4,y(x), singsol=all) J

z(ln(z) +¢; — 2)
y(@) = 2In (z) + 2¢4

v/ Solution by Mathematica

Time used: 0.095 (sec). Leaf size: 31

‘ DSolvely' [x]-y[x]~2/x"2==1/4,y[x],x,IncludeSingularSolutions -> True]

y(z) = w(% - m>

y(z) = 5
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1.22 problem Problem 14.26

Internal problem ID [1998]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin(z)y +2cos(z)y—1=0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

~—

Ldsolve( [sin(x)*diff (y(x) ,x)+2*y(x)*cos(x)=1,y(1/2*%Pi) = 1],y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 11

e

kDSolve [{Sin[x]*y' [x]+2*y[x]*Cos [x]==1,y[Pi/2]==1},y[x],x,IncludeSingularSolut ionsJ -> True]
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1.23 problem Problem 14.28

Internal problem ID [1999]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.28.

ODE order: 1.

ODE degree: 1.

4

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [ Abel, ‘2nd type‘, ‘cla
g yp

br+y—Ty —-3-3z—-3y=0

v Solution by Maple
Time used: 0.563 (sec). Leaf size: 327

e

tdsolve((5*x+y(x)-7)*diff(y(x),x)=3*(x+y(x)+1),y(x), singsol=all)

~—

y(z) = -3
J 3
1—-216(—2+1)%c1+124/324(—2+1x) %2 —3(—2+2)%¢c
144(—2+z) | — ( - ! ) _ 1
24 (1—216(—2+z)2c1+12. /324(—24
+
1
2 4 5 2 \?® 6
—6 (1 —216(—2+2z) ¢ + 12\/324(—2 +z)°c2—-3(-2+x) 01) —

(1—216(—2+x)2c1+12\ /324(—2+a)*c2
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v/ Solution by Mathematica
Time used: 60.176 (sec). Leaf size: 629

kDSolve [(5*x+y [x]-7)*y' [x]==3*(x+y[x]+1),y[x],x,IncludeSingularSolutions -> True] J

y(x) - —bx
6(x —2)

:i/—esfil(m —2)4+
. +

?‘\/—e?’?<x—2>4+2e"‘?<x—2>2+ J (227 (-1+e%(z-2)2)5 -1

_|_

+7
y(xz) - —bx
12(z — 2)

+

i(V3+i) t—et(z—2
1+iv/3 n
3\/—5?@ ~2)t 42 (z -2 + ¢< =22 (<14 (@-2)2)2 -1
+7
y(xz) - —bx

+

1-i/3 n

i/—e?ﬁl(z—2)4+263§1(z —2)2 + \/e?(x—2)2 (—1 +e3%(x—2)2> 31
+7
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1.24 problem Problem 14.29

Internal problem ID [2000]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.29.

ODE order: 1.

ODE degree: 1.

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

2
yz+y— L =0
T2
With initial conditions
[y(1) =1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 18

~—

Ldsolve( [x*diff (y(x),x)+y(x)-y(x)~2/x~(3/2)=0,y(1) = 1],y(x), singsol=all)

y(z) =

v/ Solution by Mathematica

Time used: 0.16 (sec). Leaf size: 23

-

.
DSolve [{x*y' [x]+y[x]-y[x]~2/x~(3/2)==0,y[1]1==1},y[x],x,IncludeSingularSolutions —F Truel

N\

5x3/2
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1.25 problem Problem 14.30 (a)

Internal problem ID [2001]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.30 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

(2sin(y) —z)y' —tan(y) =0

With initial conditions

[y(0) = 0]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

[dsolve( [(2*sin(y(x))-x)*diff (y(x),x)=tan(y(x)),y(0) = 0],y(x), singsol=all) J
y(z) =0

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

LDSolve [{(2*x8in[y[x]]1-x)*y' [x]==Tan[y[x]],y[0]==0},y[x],x,IncludeSingularSolut ionsJ -> Truel

y(z) =0
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1.26 problem Problem 14.30 (b)

Internal problem ID [2002]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.30 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

(2sin(y) —z)y' —tan(y) =0

With initial conditions

v/ Solution by Maple
Time used: 6.969 (sec). Leaf size: 18

‘ dsolve ([(2*sin(y(x))-x)*diff (y(x),x)=tan(y(x)),y(0) = 1/2*%Pi],y(x), singsol=all)

2
y(z) = arcsin A A +4
2 2

v/ Solution by Mathematica
Time used: 17.52 (sec). Leaf size: 67

LDSolve [{(2*Sin[y[x]]-x)*y' [x]==Tan[y[x]],y[0]==Pi/2},y[x],x, IncludeSingularSolutiJons -> True]

2 1
y(z) = cot™* <\/% - 5\/354 + 4:52)

\/ac2+ z? (2% + 4)
V2

y(z) = cot™*
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1.27 problem Problem 14.31

Internal problem ID [2003]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.31.

ODE order: 2.

ODE degree: 1.

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

y//+y/2+y/=0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 18

‘ dsolve([diff (y(x),x$2)+ (diff(y(x),x)) "2+diff(y(x),x)=0,y(0) = 0],y(x), singsol=ab.l)

y(z) =In(ec; —co+1) — x

v/ Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 54

-

.
DSolve[{y'' [x]+(y' [x])~2+y' [x]==0,y[0]==0},y[x],x,IncludeSingularSolutions -> Tru%]

N\

y(x) — log (—e”) —log (€°) — im
y(x) = —log () + log (—e” + €*) — log (—1 + ™)
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2.1 problem Problem 15.1

Internal problem ID [2004]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.1.

ODE order: 2.

ODE degree: 1.

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

" + wiz — acos (wt) =0

With initial conditions

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

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

e

Ldsolve([diff(x(t),t$2)+ (omega__0) “2*x(t)=a*cos(omega*t) ,x(0) = 0, D(x)(0) = O],:;J(t), singsol

a(cos (wot) — czos (wt))

z(t) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 33

‘ DSolve[{x'' [t]+(Subscript[\[Omegal,0]) ~2*x[t]==a*Cos[\ [Omega]*t],{x[0]==0,x" [0] ==P}} ,x[t],t,I

a(cos (twg) — c;os(tw))

z(t) —
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2.2 problem Problem 15.2(a)

Internal problem ID [2005]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.2(a).

ODE order: 2.

ODE degree: 1.

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

f”+2fl+5f:0

With initial conditions

[£(0) =1, f'(0) = (]

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

Ldsolve([diff(f(t),t$2)+2*diff(f(t),t)+5*f(t)=0,f(0) =1, D(£)(0) = 01,£(t), sing; 1=all)

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

ft) =

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

r

N
LDSolve [{£'' [t]+2%f' [t]+5*f[t]==0,{f[0]==1,f'[0]==0}},f[t],t, IncludeSingularSolutiJons -> True]

£(t) = %e‘t(sin(%) + 2c08(2t))
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2.3 problem Problem 15.2(b)

Internal problem ID [2006]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.2(b).

ODE order: 2.

ODE degree: 1.

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

f"+2f +5f—etcos(3t) =0

With initial conditions
[f(0) =0, f'(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 25

e

Ldsolve( [diff (£(t),t$2)+2*diff (£(t),t)+5*f (t)=exp(-t)*cos(3*t),£(0) = 0, D(£)(0) =\J 0],f(t), si

(4cos (t)* — 2cos (t)° — 3cos (t) +1) e?
)

ft) =—

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 25

-

LDSolve [{£'' [t]+2*f' [t]+5*f [t]==Exp[-t]*Cos[3*t],{f[0]==0,f' [0]==0}},f[t],¢t, Inc:lud}eSingularSol

() — ée‘t(cos(%) — cos(3t))
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2.4 problem Problem 15.4

Internal problem ID [2007]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.4.

ODE order: 2.

ODE degree: 1.

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

fll+6fl+9f_e—t:0

With initial conditions
[f(0) =0, f'(0) = Al

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

Ldsolve([diff(f(t),t$2)+6*diff(f(t),t)+9*f(t)=exp(—t),f(O) = 0, D(£f)(0) = lambdal ,\Jf(t), singso

(C1+ @ -2))e™ o
4 4

ft) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 28

'DSolve[{f'' [t]+6xf' [t]+9xf [t]==Exp[-t],{£[01==0,f' [0]==\[Lambdal}},f[t],t,IncludeSingularSolu

ft) — }16_3t((4)\ —2)t+e” —1)
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2.5 problem Problem 15.5(a)

Internal problem ID [2008]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.5(a).

ODE order: 2.

ODE degree: 1.

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

f"+8f +12f —12¢™* =0

With initial conditions
[f(0) =0, f'(0) = 0]

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

~N

Ldsolve([diff(f(t):t$2)+8*diff(f(t),t)+12*f(t)=12*exp(—4*t),f(O) = 0, D(£)(0) = O]J,f(t), sings

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

‘ DSolve [{f'' [t]+8*f' [t]+12xf [t]==12*%Exp[-4*t],{f[0]==0,f'[0]==0}},f[t],t, IncludeSibgularSoluti

f(t) = 6e~* sinh?(¢)
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2.6 problem Problem 15.5(b)

Internal problem ID [2009]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.5(b).

ODE order: 2.

ODE degree: 1.

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

f"+8f +12f —12¢™* =0

With initial conditions
[f(0) =0, f'(0) = —2]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

Ldsolve([diff(f(t):t$2)+8*diff(f(t),t)+12*f(t)=12*exp(—4*t),f(O) = 0, D(£)(0) = —2\J],f(t), sing

f(t) — 2e—6t + e—2t _ 3e—4t

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

r

LDSolve [{£'' [t]+8*f' [t]+12xf [t]==12%Exp[-4*t],{£f[0]==0,f' [0]==-2}},f[t],¢t, IncludeS}ingularSolut

f(t) = e % (—3e* + e* + 2)
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2.7 problem Problem 15.7

Internal problem ID [2010)]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.7.

ODE order: 2.

ODE degree: 1.

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

v +2y +y—4e =0

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

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

T

y(z) = e “cy + e ey + 277"

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

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

y(z) > e (2(2x + ¢2) + 1)
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2.8 problem Problem 15.9(a)

Internal problem ID [2011]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.9(a).

ODE order: 3.

ODE degree: 1.

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

y" — 12y + 16y — 32z +8 =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve(diff(y(x),x$3)—12*diff(y(x),x)+16*y(x)=32*x—8,y(x), singsol=all)

-/

y(x) = 1+ 2z + cre™* + 3™ + c3e*x

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

LDSolve [y''' [x]-12%y' [x]+16*y[x]==32%x-8,y[x],x,IncludeSingularSolutions -> True] J

y(x) = 22+ cre™* + e*(c3x + ¢3) + 1
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2.9 problem Problem 15.9(b)

Internal problem ID [2012]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.9(b).

ODE order: 2.

ODE degree: 1.

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

12 "

_,7;_2+ % 4 2a coth (2ax) y 92— 0
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v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 407

Lds°1ve(diff( 1/Y(X)*diff(y(x),x),x)+(2*a*coth(2*a*x))*(l/y(x)*diff(y(x),x))=2*a‘?ﬁy(x), sings

1
2%e—a$e_ cia e_% (e8ax _ 2e4ax + 1) e e
T
y(z) 5
V2 arctanh (w> 312 arctanh <w> 4
- &
2%e—awe c1a e (e&w — 9 gflaz + 1) e oa
) =
y(z) 5
y(x)
dazx —2azx 4dazx —2azx 4
V2 arctanh <e*+;)97> 34/2 arctanh (u;L) 4
i2%e—awe_ cla e o (eSaw _ 2e4am + 1) e ora
o 2
1
2579w cia _%2 8ax dax a
124e”%e 1 e 1| (e*® —2e% L 1)e -
y(z) =



44

v/ Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 287

LDSolve [D[1/y[x]*y' [x],x]+(2*axCoth[1/y[x]*y' [x]])==2%a"2,y[x],x, IncludeSingularSoJlutions > T

y(x)
—((a+1) 10g(1—tanh(#1)))+(a—1) log(tanh(#1)+1)+2 log(l—a tanh(# 1))

2(a2-1)

(a+1) exp <—2InverseFunction

— PolyLog | 2,

a—1

— Cg €Xp
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2.10 problem Problem 15.21

Internal problem ID [2013]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.21.

ODE order: 2.

ODE degree: 1.

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

o) —yr+y—z=0

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

-

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

~—

In(z)’z

y(x) =cox +In(z) 1z + 5

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 25

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

y(z) = %x(logZ(az) + 2¢; log(z) + 2¢1)
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2.11 problem Problem 15.22

Internal problem ID [2014]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.22.

ODE order: 2.

ODE degree: 1.

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

(+1)*y" +3@z+1)y +y—2>=0

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

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

In(z+1)e L —22% + 32 + 6ln(z + 1) — 6z
z+1 z+1 18(z+1)

y(z) =

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 42

-

.
DSolve [(x+1)~2%y'"' [x]+3*(x+1)*y' [x]+y[x]==x"2,y[x],x,IncludeSingularSolutions -> rl‘rue]

N\

z(x(2z — 3) +6) + 6(—1 + 3c2) log(z + 1) + 18¢;
18(z +1)

y(z) —



47

2.12 problem Problem 15.23

Internal problem ID [2015]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.23.

ODE order: 2.

ODE degree: 1.

4

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

4y
2

(—2+2)y" +3y'+ -, =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve((x-2)*diff(y(x),x$2)+3*diff(y(x),x)+4*y(x)/x“2=0,y(x), singsol=all)

| —

_ (Bz—4) x2co

r(-2+12)?  (-2+2)°

y(z)

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 44

‘ DSolve[(x-2)*y'' [x]+3*y' [x]+4*y[x]/x~2==0,y[x],x,IncludeSingularSolutions -> Trueﬂ

. 6c12® + c2(3z — 4)
6v2 — z(z — 2)3/2z

y(z)
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2.13 problem Problem 15.24(a)

Internal problem ID [2016]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.24(a).

ODE order: 2.

ODE degree: 1.

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

y//_y_xnzo

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 81

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

-/

y(z) = e %oy + c1€”
e (—((nI‘(n, —z) —T(n+1))(—z) " +e") z"(n+1) + e’s z7 WhittakerM (2,242, x))

2n+ 2
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 50
LDSolve [y'' [x]-y[x]==x"n,y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — Ee_“” (z"*! ExplntegralE(—n, —z) + **(—I'(n + 1,z) + 2¢1) + 2¢2)



49

2.14 problem Problem 15.24(b)

Internal problem ID [2017]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.24(b).

ODE order: 2.

ODE degree: 1.

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

y' =2y +y—2e"2=0

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

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

-/

e®rs

3

y(z) =e"ca +zecr +

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

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

1
y(z) = ge’” (z° + 3caz + 3c1)
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2.15 problem Problem 15.33

Internal problem ID [2018]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.33.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear]]

Solve

2yy" + 2(y + 3y') y" + 2(y')* —sin (z) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 97

‘dsolve(2*y(x)*diff(y(x),x$3)+2*(y(x)+3*diff(y(x),x))*diff(y(x),x$2)+2*(diff(y(x),#))“2=sin(x)

() e™%/2 \/e? (—4z e%c; + cos (z) e — sin () e” + 4ce® — 4eze” + 4cy)
y(z) = -
2

y(z) = e72/2 /e (—4z e®c; + cos (z) e® — sin (z) e + 4c1e® — dcze® + 4cy)
B 2

v Solution by Mathematica
Time used: 0.456 (sec). Leaf size: 84

LDSolve [2xy [x]*y' ' ' [x]+2x (y [x]+3*y' [x])*y' ' [x]+2*(y' [x]) ~2==Sin[x],y[x],x, IncludeSJingularSolut

V/ —sin(z) + cos(z) + 2¢1(z — 1) + 2cze* — 4dey
y(x) - - \/§
\/—sin(z) + cos(z) + 2¢1(z — 1) + 2z — 4ey
y(z) = 7
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2.16 problem Problem 15.34

Internal problem ID [2019]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.34.

ODE order: 3.

ODE degree: 1.

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

zy" +2y — Az =0

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

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

-/

Az
y(z) = %—ln(m)cl+02x+03

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 26

‘DSolve [xxy''' [x]+2*%y' ' [x]==A*x,y[x],x,IncludeSingularSolutions -> Truel

3

y(z) — % + csz — ¢ log(z) + ¢
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2.17 problem Problem 15.35

Internal problem ID [2020]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.35.

ODE order: 2.

ODE degree: 1.

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

Y +4y'z+ (42°+6)y — e~ sin (2z) = 0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

N
Ldsolve (diff (y(x) ,x$2) +4*x*diff (y(x) ,x)+(4*x"2+6) *y(x)=exp(-x~2) *sin(2*x) ,y(x), singsol=all)

e~ 1 cos (2x)

y(x) = e cos (2x) co + e " sin (2z) 1 — 1

v Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 52

e

LDSolve [y'' [x]+4*x*xy' [x]+(4*x"2+6)*y [x]==Exp [-x~2]*Sin[2*x],y[x],x, IncludeSingularFolutions ->

1 . .
—_eo(@t2) (—4z — e**(4z + i + 8icy) + i + 32¢1)

y(z) = 32
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3 Chapter 16, Series solutions of ODEs. Section 16.6
Exercises, page 550

3.1 problem Problem 16.1 . . . . . . . .. ... .. Lyl
3.2 problem Problem 16.2 . . . . .. . ... ... . bl
3.3 problem Problem 16.3 . . . . . .. ... .. ... ... . Hol
3.4 problem Problem 16.4 . . . . . . .. .. ... ¥
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3.8 problem Problem 16.10 . . . . . . . . . . . . .. 611
3.9 problem Problem 16.11 . . . . . . . . . . . ... 631
3.10 problem Problem 16.12 (a) . . . . . . . . . . . ... 64
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3.12 problem Problem 16.13 . . . . . . . . . . .. ... 66!
3.13 problem Problem 16.14 . . . . . . . . . . . ... 671

3.14 problem Problem 16.15. . . . . . . . . . . ... 60]



54

3.1 problem Problem 16.1

Internal problem ID [2021]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(=2 +1)y" =32/ + Ay =0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

‘0rder:=6; ‘
dsolve((l—z‘2)*diff(y(z),z$2)—3*z*diff(y(z),z)+1ambda*y(z)=0,y(z),type='series',ZFO);

N J

y(z) = (1 - ’\27'2 20 ;48) Z4> y(0)

+ ( R L ) D) (0) + 0 (<)

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 80

kAsymptoticDSolveValue [(1-z"2)*y' ' [2] -3*z*y' [z]+\ [Lambda] *y [z]==0,y[z] ,{z,0,5}] J

(z)_)c E_M+3_z{:’_>\_'z:))+z_3+z +c @_)‘_fl_)‘_zQ+1
y 2120 20 "8 6 2 !
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3.2 problem Problem 16.2

Internal problem ID [2022]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.2.

ODE order: 2.

ODE degree: 1.

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

4zy" +2(1—2)y' —y=0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

e B

Order:=6;
‘dsolve(4*z*diff(y(z),z$2)+2*(1—z)*diff(y(z),z)—y(z)=0,y(z),type='series',z=0); J

1 1 1 1 1
— 1 - 2 3 - 4 1 6
y(2) cn/E( +32+ 57 1057 Y oi® T 103057 +0 (2 ))

11 1 1 1
1+ = +t2, -3, + 4, + 5 6
+c2( 5237 57 T 357t 3mm0” +O(z)>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 85

-

LAsymptoticDSolveValue [4*z*y' ' [z]+2%(1-2z)*y' [z]-y[2]==0,y([2],{z,0,5}]

| —

O Y (A AN A D [ N A
y ! 10395 ' 945 ' 105 ' 15 ' 3 2\3840 ' 384 ' 48 ' 8 ' 2
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3.3 problem Problem 16.3

Internal problem ID [2023]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.3.

ODE order: 2.

ODE degree: 1.

(4

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

2y — 2 +92°y =0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

‘0rder:=7; ‘
dsolve(z*diff (y(z) ,z$2)-2xdiff (y(2),2)+9*z"b*y(2)=0,y(2) ,type="'series',z=0); J

y(z) = 12 (1 - %zﬁ +0 (z7)> +c2(12—-62°+ 0 ("))

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

LAsymptoticDSolveValue [zxy'' [z]-2*y' [2]+9*z"5*y[z]==0,y([z],{=,0,6}] J

y(z) = 23 + ¢
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3.4 problem Problem 16.4

Internal problem ID [2024]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,

2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.4.

ODE order: 2.

ODE degree: 1.

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

F H20z—1)f +4f =0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

s

Order:=6;
‘dsolve(diff(f(z),z$2)+2*(z-1)*diff(f(z),z)+4*f(z)=0,f(z),type='series',z=0);

f(z) = (1 —22% — §z3 + §z4 + i—gz"’) f(0)+ (z+ 22— %23 - gz4 — %z"’) D(f)(0)+0(z°)

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

-

LAsymptoticDSolveValue [£'' [z]+2%(z-a)*f' [z]+4*f [z]==0,f[z],{z,0,5}]

| —

4 2 2,4 6 5 4 3 4 4
f(z) = a (——15a3z5 — a3z + (;Z - C;Z + —; —22% + 1)
2a*2°  aPzt  4a?2® 24?2 Taz! o 20 4
tal gty — g Ty~ talt g -z
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3.5 problem Problem 16.6

Internal problem ID [2025]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.6.

ODE order: 2.

ODE degree: 1.

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

/

3zy
2,11
AT} 9

+(z+1)y=0

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

e B

Order:=6;
‘dsolve(z‘2*diff(y(z),z$2)-3/2*z*diff(y(z),z)+(1+z)*y(z)=0,y(z),type='series',z=0)

I

4 2 4
y(2) = c1vz (1 +22-222+ -2 — 2+ —25+0 (z6)>

9° T 15° T 1575
2 2 4 2 4
2(1_ 2,4 %2 % .3 4 _ 510 (55
T or < 57T 35% ~ois° T 10305° ereers” T O (%)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 84

‘ AsymptoticDSolveValue[z~2+y'' [2z]-3/2*z*y' [2]+(1+z)*y[z]==0,y[z],{z,0,5}]

(2) > | — 427 + 2 —4—Z3+2—Z2—%+1 22
y "\ 675675 ' 10395 945 ' 35 )
423

425 224
— =227+ 22+1
+c2<1575 TR 25 +2z+ )\/E
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3.6 problem Problem 16.8

Internal problem ID [2026]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [ Lienard]

2y =2y +yz=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

p
‘0rder:=6;
Ldsolve(z*diff(y(z),z$2)—2*diff(y(z),z)+z*y(z)=0,y(z),type='series',z=0); J

1 1 3
s(1_ 1 2 4 6 2_ 9.4 6
y(2) = 12 (1 0%+ 280% +0(z )>+cz<12+6z 57 +0(z ))

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 44

LAsymptoticDSolveValue [zxy' ' [z]-2*y' [z]+z*y[z]==0,y([z],{z,0,5}] J

2t 22 2T 25
Sal-2+%2 41 £ _Z
Q Cl( gt ™ )+C2(280 10”)
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3.7 problem Problem 16.9

Internal problem ID [2027]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,

2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.9.

ODE order: 2.

ODE degree: 1.

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

y' =220 —2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘0rder:=6;
‘dsolve(diff(y(z),z$2)—2*z*diff(y(z),z)—2*y(z)=0,y(z),type='series',z=0);

y(z) = (1 + 22+ %z“) y(0) + (z + §z3 + %25) D(y) (0) + O(2°)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38

e

kAsymptoticDSolveValue [y'' [z]-2*%z*y' [2]-2*y[z]==0,y([=z],{z,0,5}]

~—

(2) = 4z5+2z3+ N z4+2+1
VA C: —_— _— VA C —_— A
y 2\15 773 1\ 2
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3.8 problem Problem 16.10

Internal problem ID [2028]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

21=2)y"+(1—-2)y +y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 261

‘0rder:=6; ‘
Ldsolve(z*(l-z)*diff (y(2),2$2)+(1-z) *diff (y(z) ,z) +lambda*y (z)=0,y(z) , type='series 'J,z=0) ;

B 1. 3.\ , 37, 2. 11 4\ 4
y(z) = (2Az—|— <4>\ 4)\ ) 2° + ( 108)‘ + 27)\4— 108)\ z
139 ., 649 , 1 2% 4\ .
<1728A 34567 32" 3456’\>z

13 ., 8467 ., 2527 ., 2 137 .\ . .
( 1600" t 122000 ~ 21600" t 125" T 1ma000™ )¢ TO () ) e
1 1 1
+ <1 — Azt 2 (=1+X) Az? — %A(V —5A+4)2° + %A(Ai‘" — 14)% 4+ 49X — 36) 2*

1 5 6
= A TE ) A=) (A - 16) (A - 9) 2 +0(z)><021n(z)+cl)
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 940

LAsymptoticDSolveValue [z*(1-z)*y"' ' [z]+(1-z)*y' [z]+\ [Lambda] *y [z]==0,y[z],{z,0,5}] J

y(2) — (2_15<A2_}l(v_m_%(AQ_}L(V_A)A_A)A

O VO VAV P SRRUUI SUN YO
16(,\ S8 =) 2 9<A J(2= )2 A)A )\)A ,\)
1 1 1 1
16<A2—Z(A2—A)A—§(A2—Z(A2—A)A—A>)\—A)z4+§()\2——()\2—>\))\—)\)z3
2 1 1
(- A)z_Az+1>cl+02(_ﬁ(v_Z(V_A)A_g(v_ ()\2—)\))\—)\>)\

4
1
* 1
—i(,\z—l(v—A),\ <A2 1(AQ—A),\—A>,\—A)A—,\)Z5
16 4 4
1
1

B |

L1
—§(>\—3—2>\2 ey ) 32(A2_}1(A2_A) —§(>\2—i()\2—)\)>\—)\)>\—)\>>\
—1—6(%3—2,\2 le(A ~2) At o (V—i(,\ Y )\—)\) A—%(%B'—Q)\?—I—i()\z—)\) A) A) ,\) 2
—3i2<,\2 i(v A)A—%()@—i()\z—)\))\—)\))\ A>z+1—16<%3—2)\2
Froe- )\))\+27(>\2 4(A2_A)A_A)A_$(5_2A2+Z(A2—A)A)A>z4
—237<)\2—1(>\2—)\))\—>\)z3+%(%3—2>\2+i
(215(>\2 4()\2—>\))\—%()\2—}1(>\2—)\)A—A) A_%(v_}l(v_x)x_

1
+l<)\2_l(v_)\),\_—<>\2——(>\2—>\))\—>\3

(32=2) A) A7 _Loe 240

S

16 4 A
+§()\2 — i()?—)\))\—)\) z3+}l()\2 — ) 2 —)\z-l-l) log(z))
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3.9 problem Problem 16.11

Internal problem ID [2029]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.11.

ODE order: 2.

ODE degree: 1.

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

4y
z

2y" +(22-3)y'+— =0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

‘0rder:=6; ‘
‘dsolve(z*diff(y(z),z$2)+(2*z—3)*diff(y(z),z)+4/z*y(z)=0,y(z),type='series',z=0);

y(z) = 22 <(CQ In(2) + ¢1) <1 — 4z +62% — 1—36z3 + %24 — §z5 +0 (26)>
124 1 4
+ (6,2 — 1322 + 723 — 1L83Z4 + %25 +0 (z6)> 02)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 116

‘ AsymptoticDSolveValue [z*y'' [z]+(2%2-3)*y' [z]+4/z*y[2z]==0,y[z],{z,0,5}]

5 1 4 1 3
y(z) = ¢ —Si+£—£+6z2—4z+l 22
5 3 3
37425 1732% 12428
_ -1 2 2
cz(( 5 13 + 9 3z +6z>z
10z* 1623

+ _8_z5_|___—+6z2—4z+1 2% log(z)
) 3 3 s
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3.10 problem Problem 16.12 (a)

Internal problem ID [2030]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,

2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.12 (a).

ODE order: 2.

ODE degree: 1.

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

(2 +52+6)y"+2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘0rder:=6;
dsolve ((z~2+5%z+6) *diff (y(z) ,z$2) +2xy(z)=0,y(z) ,type="'series',z=0);

N

1 5 13 5
(1224 2 3 4 5
y(z) < 6% T 108 ~1206° T 2592° )y(o)
1 3 5 4 17 5 6
_ oy 24 s p
+ (z 5% T 516% ~ 91607 () (0) + O(2°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

e

LAsymptoticDSolveValue [(z~2+6*z+6) *y' ' [z]+2*y[z]==0,y[z],{z,0,5}]

~—

(Z)—)C _Lzsj+5_z4_z_3_|_z +c 5_'25_13z4+5_z3_z_2+1
y 2\ 72160 T 216~ 18 1\ 2592 1296 T 108~ 6
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3.11 problem Problem 16.12 (b)

Internal problem ID [2031]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.12 (b).

ODE order: 2.

ODE degree: 1.

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

(22 +52+7)y" +2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘0rder:=6;
‘dsolve((z‘2+5*z+7)*diff(y(z),z$2)+2*y(z)=0,y(z),type='series',z=0);

1 5 11 5
— (12,24 2 3_ 4 5
Q < 77 Y 1a7” T 2058” T 14406” ) y(0)
1 3 5 4 47 5 6
I L L A )
+ (z 51° T 3017 ~ 10290° (y) (0) + O(2°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

kAsymptoticDSolveValue [(z"2+6*z+T)*y' ' [z]+2*y[z]==0,y[z],{z,0,5}] J

(2) > ¢ _47z5+5_z4_z_3+z te 52° _1lz4+5z3_z_2+1
y 2\ 710200 " 204 ~ 21 '\ 14406 ~ 2058 147 7
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3.12 problem Problem 16.13

Internal problem ID [2032]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.13.

ODE order: 2.

ODE degree: 1.

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

With the expansion point for the power series method at z = 0.

X Solution by Maple

‘0rder:=6; ‘
Ldsolve(diff(y(z),z$2)+1/z‘3*y(z)=0,y(z),type='series',z=0); J

No solution found
v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 222

‘ AsymptoticDSolveValuel[y'' [z]+1/z"3*y[z]==0,y[z],{z,0,5}]

(2) = cxe= % 3 _ 46813128862542°/ N 66891825i2"/*  72765i2° N 105323/
Y ' 8796093022208 4294967296 8388608 8192
334245740078252° 14783093325z | 28378352° 472522 15z 3iy/z

281474976710656 549755813888 + 268435456 524288 + 512 16
N 1) e e\z}z3/4(468131288625iz9/2 66891825i27/2  72765i25/2 105iz3/2 334245740078252° 14
2€ V?Z — _

8796093022208 4294967296 * 8388608 8192 + 281474976710656 54
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3.13 problem Problem 16.14

Internal problem ID [2033]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

2y +(1=2)y +Ay=0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 309

e B

Order:=6;
Ldsolve(z*diff(y(z),z$2)+(1—z)*diff(y(z),z)+1ambda*y(z)=0,y(z),type='series',z=0)ﬂ

1. 1 3 2 1 1 11
= 2 1 - I V] 2 92 T . 1143 3
y(2) ((A+ )z+<4)\+4 4)\)z +< o +27>\+18+108>\)z
7 .5 167 ., 1 1 25 ., .
+ (192’\ 356" T 192 T 96 ~ 3456 ) ?
1 37 ., 719 . 61 ., 137 . 1)\ , .
+ (1500)‘ 320" T 86400 21600 T 432000" ' 600 )7 +0(2%) ) ez

1 , 1 , 1 A
+(1 Mot g (F1HN) AL = 22 (A=2) (F1H ) AL+ 22 (A=3) (A=2) (-142) Xz
1

B 14400(

A—4)(A=3)(A=2) (=1 + X)) A®+ O (z6)) (c2In (2) + c1)
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 415

LAsymptoticDSolveValue [zxy'' [z]+(1-2)*y' [z]+\ [Lambda] *y [z]==0,y[z],{z,0,5}]

y(2) = ¢ (— A=HA - 3;2105 QA=A 5—;6@ —3)A—=2)(A—1)Az*

——(/\ 2)A—-1)A2%+ - (/\ 1)Az? —)\z+1>+c ((/\—4)(A—3)(A—2)(,\_1)25

36 14400
L A=90=3)0 - 2))\z L A=9R=3)(A - 1A Az L A=90 -0 - 1Az
14400 14400 14400
LT -9 =3 =2 -1Dr® A -3)(A—2)(A - 1Az
4320({0 + 14400
576(? 3)§? 2);( - 1);: - %(A 3)(A = 2)Azt — %(A (A= 1Az
25(A =3) (A =2)(A = 1)z 3
- 3456 5761()\ 2)(\ —1)A1z +%(A—§)()\—1)z
36(,\ 22)\7: + ﬁ(’\ 2)(A — 1Az + 36(,\ - 1))\z3 - Z(A —1)2*— Z(A —1)A2

- 3—16()\ —2)(A =D + 411()\ — A2 = Az + 1) log(z) + 2\z + z)
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3.14 problem Problem 16.15

Internal problem ID [2034]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second edition,
2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550

Problem number: Problem 16.15.

ODE order: 2.

ODE degree: 1.

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

(—Z2+1) y//_zy/+m2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

‘0rder:=6; ‘
dsolve((1-z"2) *diff (y(z) ,2$2) -z*diff (y(z) ,z)+m~2*y(2)=0,y(2) ,type="'series',z=0);

N J

m222  m2(m? —4) 2*
— (1=
v = (1- 755+ 0 40
(m?—1)22  (m*—10m?+9)2° 6

+ (z 5 + 150 D(y) (0) + O(2°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88
LAsymptoticDSolveValue [(1-z"2)xy' ' [z] -z*y' [2]+m~2*y[2z]==0,y[z] ,{z,0,5}] J

5 5 2,3 325

(2) > miz _mzz _ mPz +__|_z_3_'_z te m4z4_m224_m2z2+1
4 2\7120 12 6 ' 40 ' 6 !




	Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
	problem Problem 14.2 (a)
	problem Problem 14.2 (b)
	problem Problem 14.2 (c)
	problem Problem 14.3 (a)
	problem Problem 14.3 (b)
	problem Problem 14.3 (c)
	problem Problem 14.5 (a)
	problem Problem 14.5 (b)
	problem Problem 14.5 (c)
	problem Problem 14.6
	problem Problem 14.11
	problem Problem 14.14
	problem Problem 14.15
	problem Problem 14.16
	problem Problem 14.17
	problem Problem 14.23 (a) 
	problem Problem 14.23 (b) 
	problem Problem 14.24 (a) 
	problem Problem 14.24 (b) 
	problem Problem 14.24 (c) 
	problem Problem 14.24 (d) 
	problem Problem 14.26
	problem Problem 14.28
	problem Problem 14.29
	problem Problem 14.30 (a)
	problem Problem 14.30 (b)
	problem Problem 14.31

	Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
	problem Problem 15.1
	problem Problem 15.2(a)
	problem Problem 15.2(b)
	problem Problem 15.4
	problem Problem 15.5(a)
	problem Problem 15.5(b)
	problem Problem 15.7
	problem Problem 15.9(a)
	problem Problem 15.9(b)
	problem Problem 15.21
	problem Problem 15.22
	problem Problem 15.23
	problem Problem 15.24(a)
	problem Problem 15.24(b)
	problem Problem 15.33
	problem Problem 15.34
	problem Problem 15.35

	Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
	problem Problem 16.1
	problem Problem 16.2
	problem Problem 16.3
	problem Problem 16.4
	problem Problem 16.6
	problem Problem 16.8
	problem Problem 16.9
	problem Problem 16.10
	problem Problem 16.11
	problem Problem 16.12 (a)
	problem Problem 16.12 (b)
	problem Problem 16.13
	problem Problem 16.14
	problem Problem 16.15


