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1.1 problem 1

Internal problem ID [6767]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

oy —y =

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

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

y(z) = oz
y(z) = (;—1

v Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 24

-

LDSolve [x~2x(y' [x])~2-y[x]~2==0,y[x] ,x,IncludeSingularSolutions -> Truel

1
_> R
y() .

y(z) = az

y(z) =0

~—



1.2 problem 2

Internal problem ID [6768]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 2.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

oy’ — (22 +3y)y +6y =0

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

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

N

az?
y(e) =22+
v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 26

-

LDSolve [x*x (y' [x])~2-(2*%x+3*y [x] ) *y' [x]+6%y[x]==0,y[x],x, IncludeSingularSolutio)ﬂs -> True]

y(z) — oz’

y(x) = 2x 4+ ¢
y(z) =0



1.3 problem 3

Internal problem ID [6769]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

2y — 5zyy + 6y° =0

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

Ldsolve (x72+diff (y(x) ,x) "2-5*xxxy (x) *diff (y(x) ,x) +6*y(x) ~2=0,y(x), singsol=a11)J

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 26

LDSolve [x~2x(y' [x]) ~2-5*x*y [x] *y' [x]+6*y[x] ~2==0,y[x],x, IncludeSingularSolutio%;s -> True]

y(x) — 1z
y(x) — .z’

y(x) =0



1.4 problem 4

Internal problem ID [6770]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

172y,2+y,1'—y2—y=0

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

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

y(z) =z
—T +C

y(z) = —

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

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

y(z) = az
ylx) > -1+ C—xl
y(z) = -1

y(z) =0



1.5 problem 5

Internal problem ID [6771]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 5.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

zy? + (1-2’y)y —yz=0

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

-

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

N\

y(z) = —In(z) + ¢

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 28

-

.
LDSolve [xx(y' [x]) "2+ (1-x"2xy [x] ) *y' [x] -x*y[x]==0,y[x],x, IncludeSingularSolutiojns -> True]

x2
y(z) > ez

y(z) = —log(z) + 1



1.6 problem 6

Internal problem ID [6772]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 6.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y” — (z%y +3) ¢ + 3%y =0

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

-

dsolve(diff (y(x),x) "2-(x"2*y(x)+3) *diff (y(x) ,x)+3*x"2*y(x)=0,y(x), singsol=ali)

N\

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 27

-

.
LDSolve [(y' [x])"2-(x"2*%y [x]+3) *y' [x]+3*x~2xy[x]==0,y[x],x, IncludeSingularSolutjions => True]

23

y(z) > cres

y(xz) > 3x+ 1



1.7 problem 7

Internal problem ID [6773]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 7.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

2y’ — (1+yz)y +y=0

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

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

N J

y(z) =In(z) + ¢
y(x) =€’

v/ Solution by Mathematica

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

DSolve [x*(y' [x])~2-(1+x*y[x])*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions —# True]

N

y(x) = c1e”

y(z) — log(z) + ¢



1.8 problem 8

Internal problem ID [6774]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 8.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

y12 _ x2y2 =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve (diff (y(x),x)"2-x"2*y(x)"2=0,y(x), singsol=all) J

v/ Solution by Mathematica

Time used: 0.043 (sec). Leaf size: 38

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

S

y(z) = ce

ofR,

y(z) = cre

y(z) =0

10



1.9 problem 9

Internal problem ID [6775]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 9.

ODE order: 1.

ODE degree: 2.

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

(z+y)’y° -2 =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 48

N

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

y(x) — eLambertW(:cecl)—cl

y(x) = —z — Va2 + 2¢

y(z) = —z+ 22+ 2¢

11

‘cl



v/ Solution by Mathematica
Time used: 4.023 (sec). Leaf size: 101

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

y(x) > —x — Va2 + 2
y(z) = —z + Va2 + e

T

y(z) — W (e-o1z)
y(z) = 0

y(z) = Va2 —z
y(z) > V2 —z

12



1.10 problem 10

Internal problem ID [6776]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 10.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy 4+ (2 -y} y —yz =0

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

( hY

dsolve(y(x)*diff (y(x),x) "2+ (x-y(x) ~2) *diff (y(x),x)-x*y(x)=0,y(x), singsol=a11?

N\ J

y(@) = v -2+
y(x) = —v/—22+ ¢
y(z) = e"c

v/ Solution by Mathematica

Time used: 0.134 (sec). Leaf size: 54

LDSolve [y [x]*(y' [x]) "2+ (x-y[x]~"2)*y' [x]-x*y[x]==0,y[x],x, IncludeSingularSoluti#)ns -> True]




1.11 problem 11

Internal problem ID [6777]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 11.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

2
Yy —zy(z+y)y +2%° =0

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

dsolve(diff (y(x),x) "2-x*y (x)* (x+y(x) ) *diff (y(x),x)+x"3*y(x) ~3=0,y(x), singsol%all)

N

2
—x2 + 2¢;
$3
y(z) =cies

y(z) =

v/ Solution by Mathematica

Time used: 0.122 (sec). Leaf size: 38

‘ DSolve [(y' [x]) ~2-x*y [x]*(x+y[x])*y' [x]+x"3*y[x] ~3==0,y[x],x, IncludeSingularSoiutions -> True

14



1.12 problem 12

Internal problem ID [6778]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

4z —y)y* +6(z—y)y — 5y = —2z

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 55

Ldsolve((4*x-y(x))*diff(y(x),x)“2+6*(x-y(x))*diff(y(x),x)+2*x-5*y(x)=0,y(x), gﬁngsol=all)

y(x) = -+ ¢
(z) = _4c1x —v/—12ciz+1-1
y o 201
deix ++v—12cix+1 -1
y(z) = — 5
1

v Solution by Mathematica
Time used: 1.077 (sec). Leaf size: 90

e

kDSolve [(4xx-y[x])*(y' [x]) ~2+6%(x-y [x]) *y' [x]+2*x-5*y [x]==0,y[x],x, IncludeSing}llarSolutions

1 c
y(x) — 2 (—490 —e2y/12z + et — e‘”)

1 c
y(z) — 3 (—430 +e2/12z + et — ecl>

y(xz) > —x 4+

15



1.13 problem 13

Internal problem ID [6779]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 13.

ODE order: 1.

ODE degree: 2.

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

(z—9)"y* —y* =0

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

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

N J

T —\/ 22— 2

yz) =2+ Va2 —2q

y(z)

y(x) — eLambertW(—x e ‘1 ) +c1

16



v/ Solution by Mathematica
Time used: 4.446 (sec). Leaf size: 99

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

y(z) >z — Va2 — e

17



1.14 problem 14

Internal problem ID [6780]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 14.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy’ + (z — 1)y —y =0

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

dsolve (x*y (x)*diff (y(x),x) "2+ (x*y (x) "2-1)*diff (y(x) ,x)-y(x)=0,y(x), singsol=éi1)

N\

y(z) = 2In(z) + &1
y(@) = —2In(z) + 1
y(xz) =e""¢

v/ Solution by Mathematica

Time used: 0.108 (sec). Leaf size: 57

LDSolve [xxy [x]*(y' [x]) "2+ (x*xy[x] "2-1)*y' [x]-y[x]==0,y[x],x, IncludeSingularSoluJL.ions -> True]

T

y(x) = cre”

y(z) = —v2+/log(z) + c1

y(z) = V2y/log(z) + 1
(

y(x) =0

18



1.15 problem 15
Internal problem ID [6781]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 15.

ODE order: 1.

ODE degree: 2.

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

(x2 + y2)2y/2 — 4oy =0

19



v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 301

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

-1+ /4c3z? +1
y(z) = - 5
C1
() 14 4ciz? +1
y\r) =
201

ol

(4+41 /4c§zﬁ+1) 2a2er
5 _

(4—}—4‘ /4c‘rfx6+1)

ol

y(z) = NG

=

3 +

(44-41 /4c§16+1)

ol

103
1 /3 (sa/oct=t) 20%¢)
3
/43,6
(4+4 4clx +1) z201

- 4 + - 2

|

y(z) = NG
——\% iv3 (4+4@>%+ e
(4+4 40?1'6"'1) + 51:201 + (4+4\/m)3
- 1
4 (4—}-4\/@)3 2
y(z) =

20



v/ Solution by Mathematica
Time used: 15.845 (sec). Leaf size: 345

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

1

y(z) = 5 (—\/4:52 + e2e1 — ecl>
1

y(z) — 5 (\/ 4z? + e?r — ecl>

(9’/ V4xb 4 eber + g3 V22
y(iL’) - \3/— -
2 :\3/1 /4.’176 + 6601 + 6301
(2) = i2%3 (V3 + 1) (V4a® + eber + €31) 2/3 + V/2(2 + 2i/3) 22
y(z
4<’/ V4xb 4 eber 4 e3a
(2) = (1- z\/g) x? (1+ 2\/3) f/\/élx"‘ + eber 4 e3ar
y\x - 3
922/3 i/, /426 + ebc1 + 3 2\/5
y(z) =0

21



1.16 problem 16

Internal problem ID [6782]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 16.

ODE order: 1.

ODE degree: 2.

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

(z+y)° Y+ (20 +yz —2?) ¢ +y(—z +y) =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 85

( hY

dsolve((y(x)+x)‘2*diff(y(x),x)‘2+(2*y(x)‘2+x*y(x)—x‘2)*diff(y(x),x)+y(x)*(y(x?—x)=0,y(x), si

N\ J

y(x) = —z — V22 4+ 2¢;
y(x) = —z+ V22 + 2¢

—az — /2322 +1

y(z) = :

1
—az +/2c322 + 1

&

y(z) =

22



v/ Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 172

LDSolve [(y[x]+x)~2*(y' [x])~2+(2*y [x] ~2+xxy [x]-x~2) *y' [x]+y [x]*(y[x]-x)==0,y [X]J,x, IncludeSingu

y(z) = —x — Va2 + e
y(z) = —z + V2 + e
y(x) > —x — V222 + 22
y(z) = —z + V222 + €21
y(z) — V2 -z
y(a:)—)\/_ z
y(w)—>\/_\/_ z

23



1.17 problem 17
Internal problem ID [6783]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 17.

ODE order: 1.

ODE degree: 2.

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

zy(z? + v°) (y’2 - 1) —y(z*+ 2%’ +y") =0

24



v/ Solution by Maple
Time used: 0.594 (sec). Leaf size: 250

Ldsolve (xxy (x)*(x"2+y (x) "2) * (diff (y(x) ,x) "2-1)=diff (y(x) ,x) *(x"4+x"2%y(x) ~2+y (%c) ~4),y(x), sirn

\/a:2cl <clx2 — /At + 1)

y(z) =
x <clm2 — /At + 1) c1
\/x2cl (cla:2 ++/Art+ 1>
y(z) =
x <01x2 + /At + 1) ¢
\/z%l (clz2 — /At + 1)
y(z) = —
x <clx2 — /At + 1) c1
\/x201 (clxz + 4/ Art + 1)
y(z) = —

x <clx2 +/Azt + 1) ¢

y(z)=+v2In(z)+cazx
y(z)=—v2In(z)+cazx

25



v/ Solution by Mathematica
Time used: 9.298 (sec). Leaf size: 248

lDSolve [x*xy [x]* (x~2+y [x] "2) * ((y' [x]) "2-1)==y' [x] * (x"4+x~ 2%y [x] ~2+y[x] ~4) ,y[x] ,x, IncludeSingul

y(z) — —\/—x2 — Vvt +ela
y(z) — \/—ac2 — Vi + et
y(z) — —\/—m2 + vVt + eta

y(x) — \/—ac2 +Vzt + el
y(z) > —z+/2log(z) + &1
y(z) = z+/2log(z) + &1

y(z) = —\/ -Vt — 22

26



1.18 problem 18

Internal problem ID [6784]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 18.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_quadrature]

2y’ — (P +z+y) Y+ (P +yz+y)y —yz =0

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

-

dsolve (x*diff (y(x),x) "3-(x"2+x+y(x) ) *diff (y(x) ,x) "2+ (x"2+x*y(x)+y(x) ) *diff (y(\#) »X)—x*y (x)=0,

y(z) = 1z
y(z) =z + ¢
2
z
y(z) = 5 + ¢

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 36

-

LDSolve [x*x(y' [x])"3-(x"2+x+y [x] ) *(y' [x]) "2+ (x"2+x*y [x]+y [x] ) *y' [x] -x*y[x]==0, y}[x] »X,IncludeSi

y(x) = az

yx) >+
2
y(x) — % + ¢

y(z) =0

27



1.19 problem 19

Internal problem ID [6785]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EX-
ERCISES Page 309

Problem number: 19.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy’ + (z+y)y = -1

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

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

N J

y(z) =—In(z) + ¢
y(z) = vV-2z+c
y(x) = —v=2x+c
v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 53

LDSolve [x*xy [x]*(y' [x]) "2+ (x+y[x])*y' [x]+1==0,y[x] ,x,IncludeSingularSolutions -f True]

y(z) = —V2v/—z + 1
y(z) = —log(z) +

28



2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9

CHAPTER 16. Nonlinear equations. Section 97.
The p-discriminant equation. EXERCISES Page
314

problem 8 . . . . ... 301
problem 9 . . . .. L [31]
problem 10 . . . . . ...
problem 11 . . . . . . ..
problem 12 . . . . . . . e 3061
problem 13 . . . . . . . 38]
problem 14 . . . . . . . e e e 401
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2.1 problem 8

Internal problem ID [6786]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 8.

ODE order: 1.

ODE degree: 2.

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

zy? — 2y = —dz

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 29

e

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

~—

v/ Solution by Mathematica
Time used: 0.294 (sec). Leaf size: 43

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

y(xz) = —2x cosh(—log(z) + ¢1)

y(x) = —2x cosh(log(z) + ¢1)

y(x) - —2x
(

y(z) = 2z
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2.2 problem 9

Internal problem ID [6787]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 9.

ODE order: 1.

ODE degree: 2.

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

3y’ —yz—y=0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 147

Ldsolve (3*x~4*diff (y(x),x) "2-x*diff (y(x) ,x)-y(x)=0,y(x), singsol=all) J
1
(z) = —c1(—a + 2izV/3) — ¢ — 622
v = 6x2c?
(z) = —c1(—a — 2izV/3) — ¢ — 622
v = 6x2c?
(z) = e+ 22x\/§) — 622 — 2
viE = 6cix?
(z) = (e — 21:13\/?;) — 622 — 2
Y= 6c3z?

31



v/ Solution by Mathematica
Time used: 0.518 (sec). Leaf size: 123

kDSolve [3xx~4x*(y' [x]) "2-x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

[ 2y 1222y(z) + 1arctanh< 1222y(z) + 1) 1
Solve | — 22ty () £ 22 —5 log(y(z)) = c1, y()
[ /1227y (z) + 1arctanh( 1222y (z) + 1) 1
Solve — 5 log(y(z)) = c1, y(x)
V1224 () + 2 2
y(z) =0
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2.3 problem 10

Internal problem ID [6788]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 10.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

/

v —yz—y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 77

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

C1 +2_$+\/332+4y($)_0
\/233—2 z? 4+ 4y (x) 3 3

c1 +2_$_\/x2+4y(a:)_0
\/2z+2\/z2+4y(x) 3 3
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v/ Solution by Mathematica
Time used: 60.178 (sec). Leaf size: 1003

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

(IL‘Z + €/—£L'6 + 2063011173 + 8\/6301 (—1‘3 + 63(:1) 3 + 866c1> 2 + 8e3clx

y(z) —
4{’/—956 + 20e3c113 + 8\/63"1 (—ax3 + e3e1) 3 4 8eber
1 i(vV3 —1) x(x® + 83
y(x) N g 41,2_ <\/_ ) ( )
{’/ — 6 + 203173 + 8 /€31 (—x3 + 31) 3 + 8ebr
+ z(\/§ + z) {‘/—xﬁ + 20e3c1 3 + 8\/6301 (—x3 + e3c1) 3 4 8eber
1 (V3 + ) z(a® + 8¢
y(oc)—>é 42? + i(V3+i) oz’ +8¢)
{’/—xﬁ' + 20e3c123 + 8\/6301 (—x3 4 e31) 3 4 8eber
— (1 + z\/§> {’/—xﬁ + 20e3e153 + 8 /€301 (—x3 + e301) 3 + 8eber
y(z)

2/254 4 22/3 (—2:106 — 10e31 23 4 \/ e3c1 (43 + eder) 3 + 6601> 2/3 4 Ag? \3/ —2x8 — 10e3c123 + /€31 (42

8{'/ —216 — 10e3c1 23 + \/ e3c1 (43 + e3e1) 3 4 eber

2v2(1 + iv/3) z(—2® + 2¢%)
{3/ —276 — 10e3e123 4 (/€31 (413 + e3e1) 3 4 ber

1 2
y(z) — 16 8z +

+32%/3 <\/§ + z) {’/—2366 — 10e3e173 4 (/€31 (43 + e3e1) 3 4 eber

2iv2(V3 +1) z(z® — 2e%)
{‘/_2$6 — 10e3c123 4+ \/6301 (4m3 + e3c1) 3 4 ebar

1 2
y(x) — 16 8z +

_ 22/3 (1 + ,”\/§> </—2.’136 _ 106301.’133 + \/6301 (4:[3 + e3c1) 3 + 6601
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2.4 problem 11

Internal problem ID [6789]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 11.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

Yy’ —yz+y=0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 21

Ldsolve (diff (y(x),x) " 2-x*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J
2
T
y(z) = 4

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

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

y(x) = c(z — 1)

2
X
_> R
y(z) 1
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2.5 problem 12

Internal problem ID [6790]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

y? + 4%y — 125y =0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 23

r

Ldsolve(diff(y(x),x)“2+4*x“5*diff(y(x),x)-12*x“4*y(x)=0,y(x), singsol=all)

| —

T

y(r) = 3
3,93 9

y(x) = cz° + ch

36



v/ Solution by Mathematica
Time used: 1.361 (sec). Leaf size: 217

tDSolve [(y' [x])"~2+4*x~5*y"' [x]-12%x~4*y[x]==0,y[x] ,x,IncludeSingularSolutions -f True]

6 vzt (26 + 3y(z))

z?\/z8 + 3y(z) log < z8 + 3y(z) + x3>
+

3y/z (8 + 3y(z))

= C1, y(a:)]

Solve [1 <x2 /28 + 3y(x) log(y(z)) N log(y(ac))>

6\ vz (2° +3y(2))

a5+ 3y(a) log ( =+ Sule) + x3) =c y(l‘)]

3\/z* (25 + 3y(z))
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2.6 problem 13

Internal problem ID [6791]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 13.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _rational]

3 12

4y°y” — 4y +y =0

v/ Solution by Maple
Time used: 0.265 (sec). Leaf size: 81

r

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

| —

y(@) =v-z
y(x) = —v—z
y(@) = Ve
y(z) = vz
y(z) =0

y(z) = RootOf (— In (z) + /Z_Z(—a4jav(__a—4‘f '1*')1 -1 d a+ cl> VT
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v/ Solution by Mathematica
Time used: 0.587 (sec). Leaf size: 282

LDSolve [4xy [x] ~3*(y' [x]) ~"2-4*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -f True]

y(x
‘1 T
y(z) = —ier vesr — 2ix
€1 4 ;
y(xr) = et Ve —2ix
€1 4 p
y(r) > e+ Vet — 2ix
A 4/ms
y(z) = —e1 v/2ix + e
Y-
y(x) = —ies v/2iz + e

Yy

y(z) =0
y(x) = —Vz
y(x) = —ivx
y(x) = vz



2.7 problem 14

Internal problem ID [6792]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 14.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _rational]

429 + 4z +y =0

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 287

Ldsolve (4xy (x) "3*diff (y(x),x) "2+4*xx*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J

y(z) =0

= -2 g+ Y y(z)
/ \/ d a—|—/ j

b 2y (z)* +6_ a2 — fr/— Frartr—a?

v _f 2(~2 o+ V—_f+_@)_f
- /_b _\/—_7‘4+_a2 (_7‘4+3_a2)_ (_}‘44-3_(12)2 el )t
+c¢=0
/w 2 a—l-\/ ‘4 a2d a+/y(x) B P
b 2(y(z )t +3_a2) I R VAR I
- P 2(2_a+\/m>f
-/, V—Fr a(fria (fiia) dal S

+61=0
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v/ Solution by Mathematica
Time used: 60.284 (sec). Leaf size: 2815

LDSolve [4xy [x] ~3*(y' [x]) "2+4*x*y' [x]+y[x]==0,y[x] ,x,IncludeSingularSolutions -f True]

Too large to display
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2.8 problem 15

Internal problem ID [6793]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 15.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

Yy’ +zy’ —y=0
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v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 1473

Ldsolve (diff (y(x) ,x) "3+x*diff (y(x),x)"2-y(x)=0,y(x), singsol=all) J
y(z) =0

y(z)

(—36&02 — 54x + 108¢; — 8z + 27 + 6\/—48clx3 — 216¢1x% — 2423 + 324¢2 — 324¢yz — 10822 + 162

- 6
(—36:132 — 54x + 108¢; — 8z 4+ 27 + 6\/—48015(:3 — 216¢, 72 — 2423 + 324¢2 — 324cyx — 10872 +
+x 6

y(z)

(—36:v2 — 54z + 108¢; — 822 + 27 + 6/ —48c, 73 — 216¢,72 — 2473 + 324¢% — 324¢;7 — 10872 + 1
N 12

<—36x2 — 54z + 108¢; — 8z2 4+ 27 + 6\/—4801353 — 216¢; 22 — 2423 + 324¢2 — 324cz — 10872
+z| —
12

(—363:2 — 54z + 108¢; — 822 + 27 + 6/ —48c; 73 — 216¢, 72 — 2473 + 324¢3 — 324¢;7 — 10872 + 1
N 12

<—369!:2 — 54z + 108¢; — 8z2 4+ 27 + 6\/—4801.153 — 216¢1x% — 2423 4 324¢2 — 324¢1x — 10822
+x| — 1
43




v/ Solution by Mathematica
Time used: 84.497 (sec). Leaf size: 1516

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

y(x)
—16z* + 8<<’/—8x3 — 3622 — 54z + 108¢; + 6v6+/— (423 + 1822 + 27z — 27c;) (2¢1 + 1)) + 27 — 1

_)

y(x)

1 i(v3 — 1) z(2z + 3)?
O\ /=822 — 362 + 6v6y/— (1 + 201) (4a? + 1822 + 27z — 27cy)) — 5w + 27+ 108¢;
4 1 i(vV3—1) (2z + 3)?

( \/ —823 — 3622 + 6v/6+/— (1 + 2¢1) (423 + 1822 + 27z — 27cy)) — 54z + 27 + 108¢;

+i(V3+i) $/—8a% — 3652 + 66/ (1 + 2¢1) (42 + 1822 + 27z — 2Tcy)) — 54z + 27 + 108cy

—4x+6) *+i(V3

—|—i) :L'i'/—&c?’ — 362 4 6v6+/— ((1 + 2c1) (423 + 1822 + 27z — 27¢;)) — 54 + 27 + 108¢;

+2(3 —2z)z — 6z + 601)

1( i(v3+1) z(2z + 3)*

</—8:v3 — 3622 + 6v6+/— (1 + 2c1) (423 + 1822 + 27z — 27¢;)) — 54 + 27 + 108¢;
1( (1—1iv3) (2z + 3)?

16 \/ —823 — 3612 + 6v6+/— ((1 + 2¢1) (423 + 18x2 4 27z — 27¢y)) — 54z + 27 + 108¢;

+ <1+z‘\/§) $/—85% — 3622 + 6v/6+/— (1 + 2¢1) (42 + 1822 + 272 — 27cy)) — 54z + 27+ 108¢,

+4x—6>2—<1

+iv/3 ) \/ —823 — 3622 + 6v6+/— ((1 14 2¢1) (43 + 1822 + 27x — 27¢y)) — 54z + 27 + 108¢;

+2(3 — 2z)z — 62 + GClj



2.9 problem 16

Internal problem ID [6794]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EX-
ERCISES Page 314

Problem number: 16.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

y'y® —6y'z+2y =0

45



v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 183

Ldsolve (y(x) ~4xdiff (y(x) ,x) "3-6xx*diff (y(x) ,x)+2*y(x)=0,y(x), singsol=all) J

y(z) =/ —izV3 -z

y(z) = —\izvV3—=x
y(z) = Vz V2
Y(@) = —VEV2
y(z) =0
(—4c3 + 24clx)%
y(z) = 5
y(z) = — (—4c + 24c,7)° _ i3 (—4c? + 24¢y7)®
4 4
y(z) = — (—4c} +42401$)‘1’ i V3 (—4c§’4+ 24019:)%

v/ Solution by Mathematica
Time used: 70.054 (sec). Leaf size: 22649

kDSolve [y[x]~4*(y' [x])~3-6*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -f True]

Too large to display
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problem 23 . . . . . L L 751
problem 24 . . . . . L irdr
problem 25 . . . .. L [78
problem 26 . . . . ... 801
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3.1 problem 3

Internal problem ID [6795]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 3.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

yl2 _+_x3yl _ 2-1;2y — 0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 23

r

Ldsolve(diff(y(x),x)‘2+x“3*diff(y(x),x)-2*x”2*y(x)=0,y(x), singsol=all)

| —

1174

y(z) = )

y(z) = c12® + 2¢]

48



v/ Solution by Mathematica
Time used: 1.255 (sec). Leaf size: 209

kDSolve [(y' [x])~2+x"3*y' [x]-2*x~2*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Tjrue]

z6 + 8z2y(z) log ( z* + 8y(z) + x2>
Solve

2z\/m
1 (1 _ W) log(y(z)) = ¢, y(x)}

+

4 z+/x* + 8y(x)

1 z8 + 8z%y(z)
Solve [4_1 ( x\/m + 1) log(y(z))

2z+\/x* + 8y(x)

49



3.2 problem 4

Internal problem ID [6796]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

y? + 4%y — 125y =0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 23

r

Ldsolve(diff(y(x),x)“2+4*x“5*diff(y(x),x)-12*x“4*y(x)=0,y(x), singsol=all)

| —

T

y(r) = 3
3,93 9

y(x) = cz° + ch

90



v/ Solution by Mathematica
Time used: 0.603 (sec). Leaf size: 217

tDSolve [(y' [x])"~2+4*x~5*y"' [x]-12%x~4*y[x]==0,y[x] ,x,IncludeSingularSolutions -f True]

6 vzt (26 + 3y(z))

z?\/z8 + 3y(z) log < z8 + 3y(z) + x3>
+

3y/z (8 + 3y(z))

= C1, y(a:)]

Solve [1 <x2 /28 + 3y(x) log(y(z)) N log(y(ac))>

6\ vz (2° +3y(2))

a5+ 3y(a) log ( =+ Sule) + x3) =c y(l‘)]

3\/z* (25 + 3y(z))
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3.3 problem 5

Internal problem ID [6797]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 5.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

20y — 6yy”* = —a*

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 56

Ldsolve (2*x*diff (y(x) ,x) "3-6*y(x)*diff (y(x),x) "2+x74=0,y(x), singsol=all) J

y(z) = 5
P bk L
y(z) = 5
2
x
y(z) = )
1 ¢t
y(z) = 6 T3

X Solution by Mathematica

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

LDSolve [2xx* (y' [x])~3-6*y[x]*(y' [x]) "2+x"4==0,y[x],x,IncludeSingularSolutions j—> True]

Timed out
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3.4 problem 6

Internal problem ID [6798]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 6.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

/

v —yz+y=0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 21

Ldsolve (diff (y(x),x) " 2-x*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J
2
T
y(z) = 4

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 25

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

y(x) = c(z — 1)
y(z) = %2
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3.5 problem 7

Internal problem ID [6799]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 7.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

y—yz—ky* =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 24

Ldsolve (y(x)=diff (y(x),x)*x+k*diff (y(x),x)"2,y(x), singsol=all) J
2
x
y() T4k

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 28

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

y(x) = c1(z + c1k)

1'2

y(z) = ik

54



3.6 problem 8

Internal problem ID [6800]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 8.

ODE order: 1.

ODE degree: 2.

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

2y + 3y +9y =0

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 42

r

Ldsolve(x“S*diff(y(x),x)“2+3*x*diff(y(x),x)+9*y(x)=0,y(x), singsol=all)

| —

1
y(z) 426
—z3 + ¢
y(z) 232
z2 + ¢
y(z) $3C%

%)



v/ Solution by Mathematica
Time used: 0.583 (sec). Leaf size: 130

kDSolve [x~8*(y' [x]) ~2+3*x*y' [x]+9*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Tjrue]

Sl -x\/4x6y(m) — larctan <\/4:v6y(w) - 1) - 110 (@) = @
olv _ 3\/Wxsy(x) 6 gy =LY
[ /2% — 428y(z) arctan ( 428y (z) — 1) 1
Solve 30 /A7y (@) — 1 ~ % log(y(z)) = cl,y(x)}
y(z) =0
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3.7 problem 9

Internal problem ID [6801]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-

liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES

Page 320

Problem number: 9.
ODE order: 1.

ODE degree: 2.

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

x4y/2 + 2y/yx3 — 4

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 49

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

y(z) = —%

y(z) = %

@) = 2sinh(—131:1(w) +e)
J&) _2sinh(_1;1(x) + 1)

57



v/ Solution by Mathematica

Time used: 0.688 (sec). Leaf size: 71

LDSolve [x~4*(y' [x])~2+2*x~3*y [x] *y' [x]-4==0,y[x] ,x,IncludeSingularSolutions ->J True]

y(z) = —5 —
y(z) ezl - 4;:1
o
y(z) — —;Z
o
y(z) — ;Z
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3.8 problem 10

Internal problem ID [6802]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 10.

ODE order: 1.

ODE degree: 2.

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

zy? — 2y = —dz

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 43

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

y(xz) = —2x cosh(—log(z) + ¢1)

y(x) = —2x cosh(log(z) + ¢1)

y(x) - —2x
(

y(z) = 2z
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3.9 problem 11

Internal problem ID [6803]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 11.

ODE order: 1.

ODE degree: 2.

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

3y’ —yz—y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 147

Ldsolve (3*x~4*diff (y(x),x) "2-x*diff (y(x) ,x)-y(x)=0,y(x), singsol=all) J
1

y(z) T 1922

(z) = —c1(—a + 2izV/3) — ¢ — 622
v = 6x2c?

(z) = —c1(—a — 2izV/3) — ¢ — 622
v = 6x2c?

(z) = e+ 22x\/§) — 622 — 2
viE = 6cix?

()_ (01—2193\/_) 622 —c1
Y= 6c3z?

60



v/ Solution by Mathematica
Time used: 0.512 (sec). Leaf size: 123

kDSolve [3xx~4x*(y' [x]) "2-x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

[ 2y 1222y(z) + 1arctanh< 1222y(z) + 1) 1
Solve | — 22ty () £ 22 —5 log(y(z)) = c1, y()
[ /1227y (z) + 1arctanh( 1222y (z) + 1) 1
Solve — 5 log(y(z)) = c1, y(x)
V1224 () + 2 2
y(z) =0

61



3.10 problem 12

Internal problem ID [6804]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _dAlembert]

2y’ +(z—y)y —y=—1

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 56

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

N J

y(z) = -2 -2z
y(@) = -z +2vz
y(x) - (_—Cl]._—ccll) : B —].1— C1

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 46

-

.
DSolve [x*(y' [x])~2+(x-y[x])*y' [x]+1-y[x]==0,y[x],x,IncludeSingularSolutions —# True]

N J

_)
y(x) =z + e

y(z) = -2 -2V
y(z) = 2Vz — =
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3.11 problem 13

Internal problem ID [6805]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 13.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational, _Clairaut]

YWr—y+k)=-a

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 41

Ldsolve (diff (y(x),x)*( x*diff(y(x),x)-y(x)+k )+a=0,y(x), singsol=all) J
y(x) =k —2vazx
y(x) =k +2vazx
k
y(x) =z + akta

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 58

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

y(x) — ﬁ—|—k—|—clﬂv
(&3]

y(z) — Indeterminate
y(@) =k —2Vavz
y(z) = 2vavz +k
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3.12 problem 14

Internal problem ID [6806]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 14.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

8y —3yr — 3y =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 32

Ldsolve (x~6*diff (y(x),x) "3-3*x*diff (y(x) ,x)-3*y(x)=0,y(x), singsol=all) J
2
y(z) = _333%
2
y(z) = 372
3
_a_a
yl@) =3 -

v/ Solution by Mathematica
Time used: 136.42 (sec). Leaf size: 24834

e

kDSolve [x~6*%(y' [x])~3-3*x*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> Tﬂ(ue]

Too large to display
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3.13 problem 15

Internal problem ID [6807]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 15.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

y—a%° +yz=0

v/ Solution by Maple
Time used: 0.234 (sec). Leaf size: 36

Ldsolve (y(x)=x"6+diff (y(x),x) "3-x*diff (y(x),x),y(x), singsol=all) J
2v/3
y(@) = ——5
9z2
2v/3
y(@) = —5
9z2
c
y(@) =cf -~

X Solution by Mathematica

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

LDSolve [y [x]==x"6*(y' [x])~3-x*y' [x],y[x],x,IncludeSingularSolutions -> Truel J

Timed out
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3.14 problem 16

Internal problem ID [6808]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 16.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries]]

oyt — 2yy® = —124°

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 62

r

Ldsolve(x*diff(y(x),x)“4-2*y(x)*diff(y(x),x)“3+12*x”3=0,y(x), singsol=all)

| —

2v/—6xx
y(@) = ———F—
3
2v/—6xx
y(o) =
2\/536%
y(z) = — 3
2\/6x%
ylz) = —3
2
P
y(z) 601"‘261

66



v/ Solution by Mathematica
Time used: 37.824 (sec). Leaf size: 30947

LDSolve [x*x(y' [x])~4-2xy [x]*(y' [x])~"3+12%xx~3==0,y[x],x, IncludeSingularSolutionsJ -> Truel

Too large to display
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3.15 problem 17

Internal problem ID [6809]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 17.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _Clairaut]

zy® —yy” = -1

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 80

Ldsolve (x*diff (y(x) ,x) "3-y(x)*diff (y(x),x)"2+1=0,y(x), singsol=all) J
325 (a?)?
y(e) = (2 )
@) — 323i(2?)°  3iv/323 ()’
VWo==" 1
(z) = —32%(“’2)% 3iv/323(2%)°
W= 1
1
y(z) =iz + 5
1

68



v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 69

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

3x2/3
y(z) — 5273

3¢/~12%/3
y(z) = T o
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3.16 problem 19

Internal problem ID [6810)]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 19.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

/

v —yz—y=0

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 77

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

C1 +2_$+\/332+4y($)_0
\/233—2 z? 4+ 4y (x) 3 3

c1 +2_$_\/x2+4y(a:)_0
\/2z+2\/z2+4y(x) 3 3

70



v/ Solution by Mathematica
Time used: 60.129 (sec). Leaf size: 1003

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

(IL‘Z + €/—£L'6 + 2063011173 + 8\/6301 (—1‘3 + 63(:1) 3 + 866c1> 2 + 8e3clx

y(z) —
4{’/—956 + 20e3c113 + 8\/63"1 (—ax3 + e3e1) 3 4 8eber
1 i(vV3 —1) x(x® + 83
y(x) N g 41,2_ <\/_ ) ( )
{’/ — 6 + 203173 + 8 /€31 (—x3 + 31) 3 + 8ebr
+ z(\/§ + z) {‘/—xﬁ + 20e3c1 3 + 8\/6301 (—x3 + e3c1) 3 4 8eber
1 (V3 + ) z(a® + 8¢
y(oc)—>é 42? + i(V3+i) oz’ +8¢)
{’/—xﬁ' + 20e3c123 + 8\/6301 (—x3 4 e31) 3 4 8eber
— (1 + z\/§> {’/—xﬁ + 20e3e153 + 8 /€301 (—x3 + e301) 3 + 8eber
y(z)

2/254 4 22/3 (—2:106 — 10e31 23 4 \/ e3c1 (43 + eder) 3 + 6601> 2/3 4 Ag? \3/ —2x8 — 10e3c123 + /€31 (42

8{'/ —216 — 10e3c1 23 + \/ e3c1 (43 + e3e1) 3 4 eber

2v2(1 + iv/3) z(—2® + 2¢%)
{3/ —276 — 10e3e123 4 (/€31 (413 + e3e1) 3 4 ber

1 2
y(z) — 16 8z +

+32%/3 <\/§ + z) {’/—2366 — 10e3e173 4 (/€31 (43 + e3e1) 3 4 eber

2iv2(V3 +1) z(z® — 2e%)
{‘/_2$6 — 10e3c123 4+ \/6301 (4m3 + e3c1) 3 4 ebar

1 2
y(x) — 16 8z +

_ 22/3 (1 + ,”\/§> </—2.’136 _ 106301.’133 + \/6301 (4:[3 + e3c1) 3 + 6601
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3.17 problem 20

Internal problem ID [6811]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES

Page 320

Problem number: 20.
ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

2° +y'z — 2y =0

v/ Solution by Maple

Time used: 0.063 (sec). Leaf size:

79

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

y(z) = <—% +

X Solution by Mathematica

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

-

N

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

Timed out
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3.18 problem 21

Internal problem ID [6812]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 21.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

2/ +y'z — 2y =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

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

~—

c1
o LambertW me% o LambertW(zeT > %
amber - e xT

2
2

y(xz)=e +

v/ Solution by Mathematica
Time used: 1.194 (sec). Leaf size: 130

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

1z\/2? + 16y(z) — 8y(z) log ( z? 4+ 16y(z) — w) + %
Solve | — =c1,y(x)
8y(x)
x\/a:z + 16y(z z) log ( z2 + 16y(z) — a:> — %
Sol 1 =
olve 8y(a:) + log(y(z)) = 1, y(z)
y(z) =0
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3.19 problem 22

Internal problem ID [6813]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 22.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

v 42z —y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 173

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

(—6v2?2 + 3c1 — Gx)% B 2/ —6v/22% + 3¢; — 62
3

y(z) = — o
3
(—6v/z% + 3c; — 62) 2 2/ —6/72 + 3¢ — 63 T
y(z) = +
27 3
3
(6v/2%+3c; —62)2  21/6y/z%+ 3¢, — 6z
y(z) = - -
27 3
y(@) = (6v/z% + 3¢ — 62) 2 N 2\/6v/2% + 3¢, — b6z
N 27 3

X Solution by Mathematica

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

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

Timed out
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3.20 problem 23

Internal problem ID [6814]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 23.

ODE order: 1.

ODE degree: 2.

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

dzy”® — 3y'y = —3

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 153

Ldsolve (4xx*diff (y(x),x) "2-3*y(x)*diff (y(x),x)+3=0,y(x), singsol=all) J

o 2/ (3+ v/16erz +9) o

yz)=— -
3 \/x (3+\/16clw+9)

. 2\/z (3+ vI6eiz + 9) 9

y(z) = +
3 /7 3+ v/T6ez +9)

» 2\/—2 (=3 + v16erz +9) -

yz)=— -
3 \/—m (—3 + +/16c1z + 9)
2\/—% (=3 + v/T6cz + 9) o

y(z) = 3 +

\/—x (—3+ \/m)
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v/ Solution by Mathematica
Time used: 23.695 (sec). Leaf size: 187

tDSolve [4%x* (y' [x])~2-3+y [x]#y' [x]+3==0,y[x] ,x, IncludeSingularSolutions -> True]

\/4323: — ™% (—144z + 1) 3/2 4 a1

) —
y(z) e
\/432x —e 7 (—144z + e2) 3/2 4 e
y(z) =
6v/3
\/432.’17 + 6_%1 (—]_443,‘ + 601) 3/2 + e
y(z) = —
6v3
\/432x +e 7 (—144zx + 1) 3/2 + ea
y(z) —
6v/3

76



3.21 problem 24

Internal problem ID [6815]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 24.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

P —yz+2=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 83

Ldsolve (diff (y(x),x) "3-x*diff (y(x),x)+2*y(x)=0,y(x), singsol=all) J
3
c2—12z c?-12z
<% -5 ) (% - ) z
y(e) = - 5 + 5
1 212z 8 1 c2—-12z
5T 6 T 6 z
y(z) = - 5 + 5

v/ Solution by Mathematica
Time used: 29.375 (sec). Leaf size: 10134

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

Too large to display



3.22 problem 25

Internal problem ID [6816]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 25.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

5y + 6y'z — 2y =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 85

Ldsolve (5xdiff (y(x) ,x) "2+6*x*diff (y(x) ,x)-2*y(x)=0,y(x), singsol=all) J
a1 3+2€x_\/9x2—;10y(a¢):0
(—1593 —54/922 4+ 10y (1’)) ’
1 3+2€x+\/9x2—;10y(a¢):0
(—15x +54/922 + 10y (x)) ’
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v/ Solution by Mathematica
Time used: 14.31 (sec). Leaf size: 771

LDSolve [5%(y' [x]) ~2+6*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = Root [4#1° + 44 1%z + #1°z* + 10004£1°€> & + 9004 1> 2° + 216> 2°
— 25000e"°' &, 1]

y(z) — Root [4#1° + 44 1%z + #1°z* + 10004£1°€> = + 9004 1> 2° + 216> 2°
— 25000e'*1 &, 2]

y(z) — Root [4#1° + 44 1%z + #1°z* + 10004 1% = + 9004 1> 2° + 216> 2
— 25000e'*1 &, 3]

y(z) — Root [4#1° + 44 1%z + #1°z* + 10004£1°€> = + 9004 1> 2° + 216> 2
— 25000e'%1 &, 4]

y(z) — Root [4#1° + 44 1%2® + #1°z* + 10004 1%z + 9004 1> 2° + 216> 2
— 25000e'%1 &, 5]

y(z) — Root [100000#1° + 100000#1*z* + 2500041%z* — 100041%€*
— 900#1e*z° — 216> z° — ' &, 1]

y(z) — Root [100000#1° + 100000#1*z? + 25000#1%z* — 1000#1%e*'z
— 900#1e° 2 — 216> 2° — "% &, 2]

y(z) — Root [100000#1° + 100000#1*z? + 25000#1%z* — 1000#1%e*'z
— 900#1e°z° — 216> 2° — ' &, 3]

y(z) — Root [10000041° + 100000#1*z? + 25000#1%z* — 1000#1%e%'z
— 9004-1e%12® — 216€° 25 — el01&, 4]

y(z) — Root[10000041° + 100000#1*z? + 25000#1%z* — 1000#1%e%'z
— 90041 z° — 216e°2° — ' &, 5]

y(z) =0
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3.23 problem 26

Internal problem ID [6817]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 26.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

21y + (2 —y)y —y = —1

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 146

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

2

y(.’L’) - _ <_2(eRootOf(—e3—Zx+2e2—Z$+cle—Z+_Ze—Z—xe—Z+1) _ 1)

) eRootOf(—e3—Zz+2 e2Zytcie?+ Ze4—x e—Z+1)

_ _e3._Z 2 _Z Z Z_ VA
4 2) e RootOf( e r+2e ztcie—“+_Ze—“—xe— +1)$

+e RootOf(—e3—Zac+2 e>Zxtcie4+ Ze4—g e—Z+1)

v/ Solution by Mathematica
Time used: 1.438 (sec). Leaf size: 49

e B

LDSolve [2xx* (y' [x]) "2+ (2xx-y [x] ) *y' [x]+1-y[x]==0,y[x],x, IncludeSingularSolutiojns -> True]

o Hlog(K([1]+1) ¢
Solve sz uithe +K§(]2 = )+K[1]2>y(9€) =2wK[1]+ﬁ} ,{y(x),K[l]}]
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3.24 problem 27

Internal problem ID [6818]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 27.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

5% +3y'z —y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 85

Ldsolve (6xdiff (y(x) ,x) "2+3*x*diff (y(x),x)-y(x)=0,y(x), singsol=all) J
a1 3+2§_\/9$2-|:520y(!13):0
(—30x —10/922 + 20y (m)) ’
1 +2_x+\/9x2+20y(x)=0

5

i 5
(—30x +104/922 + 20y (x))
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v/ Solution by Mathematica
Time used: 14.529 (sec). Leaf size: 771

l DSolve [5*(y' [x]) ~2+3*x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True] |

y(z) — Root [16#1° + 8#1%2? + #1%2" + 40004 1%€>*  + 1800#1€°* z° + 216€° z°
— 200000e" &, 1]

y(z) — Root [16#1° + 8#1%2? + #1%2" + 400041%€*  + 1800#1€°* z° + 216€° z°
— 200000e'** &, 2]

y(z) — Root [16#1° + 8#1%2? + #1%2* + 4000#1%€> z + 1800#1€> z° + 216€> 2°
— 200000e'** &, 3]

y(z) — Root [16#1° + 8#1%2? + #1%2* + 4000#1%€> z + 1800#1€° z° + 216€> 2°
— 200000e'** &, 4]

y(z) — Root [16#1° + 8#1%2? + #1%2* + 4000#1%€> z + 1800#1€° z° + 216€> 2°
— 200000e'** &, 5]

y(z) — Root [320000041° + 160000041 *z? + 2000004£1°z* — 400041%€> z
— 180041 z® — 216€°'z° — €' &, 1]

y(z) — Root [320000041° + 1600000#1*z? + 2000004£1°z* — 400041%€°
— 180041 z® — 216€°'z° — €' &, 2]

y(z) — Root [320000041° + 1600000#1*z? + 2000004£1°z* — 400041%€> z
— 180041 z® — 216€°'z° — €' &, 3]

y(z) — Root [32000001° + 1600000#1*z? + 2000004£1°z* — 40004£1%€°
— 180041 z® — 216€°'z° — €' &, 4]

y(z) — Root[3200000#1° + 1600000#1*z* + 2000004 1°z* — 4000#1%¢* &
— 1800#1e>'z® — 216> z° — €' &, 5]

y(x) =0
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3.25 problem 28
Internal problem ID [6819]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 28.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _dAlembert]

Y’ +3yc—y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 85

Ldsolve (diff (y(x),x) "2+3*x*diff (y(x),x)-y(x)=0,y(x), singsol=all) J
a1 +2_x_\/9m2+4y(x)=0

<—6x —24/922 + 4y (:c)) P05 >

¢ 3+23x+\/9x2—g4y(x)=0
(—63:+2\/9x2+4y(ac)>2
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v/ Solution by Mathematica
Time used: 14.495 (sec). Leaf size: 776

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

y(z) — Root [16#1° + 40#1%z? + 2541°z* + 160#1°¢° z + 360#1€° 2* + 216€°'2°
— 649 &, 1]

y(z) — Root [16#1° + 40#1%z? + 2541°z* + 160#1°¢° z + 360#41e° 2° + 216€°'2°
— 64¢'%&, 2]

y(z) — Root [16#1° + 40#1%2? + 2541°z* + 160#1°¢° z + 360#1e° 2° + 216€°'2°
— 64¢'%1&, 3]

y(z) — Root [1641° + 40#1%2? + 2541°z* + 160#1°¢° z + 360#1€°2° + 216€°'2°
— 64e'%1 &, 4]

y(z) — Root [1641° + 40#1%2? + 2541°z* + 160#1°° z + 360#1e° 2° + 216€°2°
— 64¢'%1&, 5]

y(z) — Root [1024#1° + 256041*2% + 160041°z* — 1604 1%z — 3604 1> 2
— 216> 2° — "% &, 1]

y(z) — Root [1024#1° + 256041*2% + 160041°z* — 1604 1%z — 3604 1> 2
— 216> 2° — ' &, 2]

y(z) — Root [1024#1° + 256041*2% + 16004:1°z* — 1604 1%z — 3604 1> 2
— 216e512° — el01&, 3]

y(z) — Root[1024#1° + 25604 1%z% + 1600#1°z* — 16041%€* z — 3604 1° z°
— 216e>1g° — !0, 4]

y(z) — Root [1024#1° + 25604 1*2% + 160041°z* — 160#1%€° z — 36041 z°
— 216e*12° — ' &, 5]

y(x) =0
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3.26 problem 29

Internal problem ID [6820)]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 99. Clairaut’s equation. EXERCISES
Page 320

Problem number: 29.

ODE order: 1.

ODE degree: 2.

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

y—yz—1% =0

X Solution by Maple

-

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

-/

No solution found
v/ Solution by Mathematica
Time used: 105.562 (sec). Leaf size: 7052

4 hY

DSolve [y [x]==x*y' [x]+x~3*(y' [x])~2,y[x],x,IncludeSingularSolutions -> True]

N\ J

Too large to display
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4 CHAPTER 16. Nonlinear equations. Section 101.
Independent variable missing. EXERCISES

Page 324
4.1 problem 1 . . . . . . . . . e e 88|
4.2 problem 2 . . . . ... e e e 89
4.3 problem 3 . . . . .. 901
4.4 problem 4 . . . ... OT]
4.5 problem 5 . . . ... 92]
4.6 problem 6 . . . . . ... e 93]
4.7 problem 7 . . . .. oL 94
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4.35 problem 38
4.36 problem 39
4.37 problem 40
4.38 problem 41
4.39 problem 42
4.40 problem 43
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4.1 problem 1

Internal problem ID [6821]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

y// . :vy'3 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

Ldsolve(diff (y(x),x$2)=x*(diff (y(x),x))"3,y(x), singsol=all) J

T
r)=arctan | ——— ) +¢
v(@) (m) :

T
r)=—arctan| ——— ] +c¢
v(@) <\/T+cl> :

v/ Solution by Mathematica
Time used: 10.922 (sec). Leaf size: 57

DSolvely'' [x]==x*(y'[x])"3,y[x],x,IncludeSingularSolutions -> True]

& J

x
) = ¢y — arctan | ———
u(@) = e (\/T—zcl)

y(x) — arctan (*) +cy
—z2 — 2¢;

y(x) = co
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4.2 problem 2

Internal problem ID [6822]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

2,1

2y +y° — 2/ =0

With initial conditions
[¥(2) =5,9/(2) = —4]

v/ Solution by Maple
Time used: 0.171 (sec). Leaf size: 24

Ldsolve([x“2*diff(y(x),x$2)+diff(y(x),x)"2-2*x*diff(y(x),x)=0,y(2) = 5, D(y) (2}) = -4],y(x), s

2
y(x)=%+3x+91n(x—3)—3—97}7r

v/ Solution by Mathematica
Time used: 0.478 (sec). Leaf size: 28

-

LDSolve [{x~2*y' ' [x]+(y' [x]) "2-2xx*y' [x]==0,{y[2]==5,y"' [2]==-4}},y[x],x, IncludejﬁingularSolutio

2
y(x) —>%+3x+910g(:c—3)—9i7r—3
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4.3 problem 3

Internal problem ID [6823]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

ny// + y/2 _ 2leL' =0

With initial conditions
[y(2) =5,¥/(2) =2

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

Ldsolve([x“2*diff(y(x),x$2)+diff(y(x),x)"2-2*x*diff(y(x),x)=0,y(2) = 5, D(y) (2}) = 21,y(x), si

+3

y(z) = %2

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 14

-

LDSolve [{x~2*y"' ' [x]+(y' [x])"2-2*x*y' [x]==0,{y[2]==5,y"' [2]1==2}},y([x],x, IncludeS}lngularSolution

y(x) — %(wQ + 6)
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4.4 problem 4

Internal problem ID [6824]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

v +y" =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

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

y() =0
y(z) = V2012 +2¢2
y(@) = V213 +2¢;
v/ Solution by Mathematica
Time used: 0.172 (sec). Leaf size: 20

-

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

-

y() = c2V2x — ¢
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4.5 problem 5

Internal problem ID [6825]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

2,1

v +y° =0

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

Ldsolve(y(x) ~2xdiff (y(x),x$2)+diff (y(x),x)"3=0,y(x), singsol=all) J
y(z) =0
y(z) =a
y(z) =e” LambertW (—cie™°2e™%)—co—x

v/ Solution by Mathematica
Time used: 0.609 (sec). Leaf size: 37

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

1
InverseFunction —ﬁ — log(#1) + log(#1 + 1)&| [—x + c4]

y(z) > | 1+
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4.6 problem 6

Internal problem ID [6826]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

y+1)y" —y*=0

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

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

N J

v/ Solution by Mathematica

Time used: 1.193 (sec). Leaf size: 26

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

N J

601(w+62)
y(x) - -1+

&1

y(z) — Indeterminate
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4.7 problem 7

Internal problem ID [6827]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_y_y1]]

2ay// + y/3 =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

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

y(z) =2v/(x+c)a+c
y(z) = -2/ (z+c1)a+c

v/ Solution by Mathematica

Time used: 0.33 (sec). Leaf size: 51

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

y(z) = o — 2v/av/x — 2ac;
y(z) = 2v/av/z — 2ac; + ¢,
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4.8 problem 9

Internal problem ID [6828]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

:L'y” _ y/ — xs

With initial conditions

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

-

Ldsolve( [x*diff (y(x),x$2)=diff (y(x),x)+x~5,y(1) = 1/2, D(y) (1) = 1],y(x), sing}sol=a11)

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

‘ DSolve [{x*y'' [x]==y' [x]+x~5,{y[1]1==1/2,y' [1]==1}},y[x],x, IncludeSingularSolut#ons -> Truel

L 6 2
y(x)%ﬂ(x + 92° + 2)
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4.9 problem 10

Internal problem ID [6829]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

zy”+y'= —

With initial conditions

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

[dsolve( [x*diff (y(x),x$2)+diff (y(x),x)+x=0,y(2) = -1, D(y)(2) = -1/2],y(x), si\ gsol=all)

y(@) = -7 +ln(z) ~In(2)

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

‘ DSolve [{x*y'' [x]+y' [x]+x==0,{y[2]==-1,y' [2]==-1/2}},y[x],x, IncludeSingularSol#tions -> Truel

96



4.10 problem 11
Internal problem ID [6830]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

Y’ —2yy° =0
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v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 386

Ldsolve (diff (y(x),x$2)=2xy(x)*diff (y(x),x)"3,y(x), singsol=all)

y(z) =a

1
(—12c2 — 122 + 4y/—4c + 98 + 18zc; + 93:2) ’
y(z) = 5
2
+ a

(—12(;2 — 127 + 4\/—4¢ + 9& + 18zc; + 99:2)

=

y(z)

W=

(—12(;2 — 127 + 4\/—4 + 98 + 18zc; + 9z2>
- 4
(4]

(—12(;2 — 127 + 4\/—4 + 9& + 18zc, + 9a:2>

Wl

1
3
(—12C2 ~120+4,/ —4c§+9c§+18z(:2+9m2)
. 2c1
iv3 : -

(—1202—12m+4\/ —4c§+9c§+18xC2+9z2)

ol

W=

(—1202 — 123 + 4\/—4¢ + 98 + 18zc; + 91'2)
- 4

C1

(—12(:2 — 127 + 4y/—4¢ + 9& + 18zc; + 9x2)

Wl

1
3
(—1262—1293-1-4\/ —4c3+9c2+18cs +9w2>
. 2c1
iv/3 : _

(—1202 —12z+4 \/—4c“i‘+905+18w02 +9x2>
+

ol
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v/ Solution by Mathematica
Time used: 7.768 (sec). Leaf size: 351

kDSolve [y'' [x]==2%y[x]*(y'[x])"3,y[x],x,IncludeSingularSolutions -> True]

= \3/561
f/\/9x2 + 18cox + 4¢13 + 9¢32 + 3z + 3¢y

y(z)

{‘/\/9302 + 18cox + 4¢3 + 9¢52 + 3z + 3¢y
- V2

y(z)
_, 2P - iv3) (V927 + 1803 + 40y + 9057 + 31 + 305) *° + V2(—2-2iv3) ¢

4{’/ V922 + 18cy7 + 41 + 9¢2% + 3z + 30y

22/3(1 + iv/3) (V922 + 18c,z + 4c1® + 9¢2% + 3z + 3¢3) 2% + 2iV/2(V3 + 1) ¢

y(x) —

4{‘/ V922 + 18cy7 + 413 + 9¢2% + 3z + 30y
y(z) =0
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4.11 problem 12

Internal problem ID [6831]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

v +y° —y* =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 44

Ldsolve (y(x)*diff (y(x),x$2)+diff (y(x),x) "3-diff (y(x),x)"2=0,y(x), singsol=a11)J

y(z) =0
y(@) =
2 =z
c1 LambertW (eclcicl) —co—x
y(@)=e" 2

v/ Solution by Mathematica
Time used: 22.067 (sec). Leaf size: 32

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

y(z) = W <ee*cl<w—eﬁc1+c2>>
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4.12 problem 13

Internal problem ID [6832]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

y'+ 8% =0

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

( hY

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

y(z) = ¢ sin (Bz) + o cos (Bx)
v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

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

y(x) = c1 cos(Bz) + cosin(fz)
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4.13 problem 14

Internal problem ID [6833]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1],

v +y° =0

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

Ldsolve (y(x)*diff (y(x),x$2)+diff (y(x),x)"3=0,y(x), singsol=all) J
y(z) =
y(T) =1
y(x) — eLambertW((cz+m)ecle—1)_cl+1

v/ Solution by Mathematica

Time used: 60.095 (sec). Leaf size: 26

LDSolve [y[x]l*y'' [x]+(y' [x])~3==0,y[x],x,IncludeSingularSolutions -> True] J
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4.14 problem 15

Internal problem ID [6834]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-

liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.

EXERCISES Page 324
Problem number: 15.
ODE order: 2.

ODE degree: 1.

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

y"cos(z) —y' =0

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

-

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

~—

y(x) = ¢1 + (In (sec (z) + tan (z)) — In (cos (z))) ¢z
v Solution by Mathematica
Time used: 0.181 (sec). Leaf size: 25

s

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

~—

y(z) = ¢ log (e4arctanh(tan(%)) + 1) to
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4.15 problem 16

Internal problem ID [6835]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

7

y' —ay’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 8

-

dsolve([diff (y(x),x$2)=x*diff (y(x),x)"2,y(2) = 1/4+Pi, D(y) (2) = -1/4],y(x), \#ingsol=all)

N J

y(x) = arccot (g)

v/ Solution by Mathematica
Time used: 1.241 (sec). Leaf size: 19

] DSolve[{y' ' [x]==x*(y' [x])~2,{y[2]1==1/4+Pi,y' [21==-1/4}},y[x] ,x,IncludeSingularSolutions -> T

y(x) — %(ﬂ' — 2arctan (g))
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4.16 problem 17

Internal problem ID [6836]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

With initial conditions

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 10

e hY

dsolve([diff (y(x),x$2)=x*diff (y(x),x)"2,y(0) = 1, D(y)(0) = 1/2],y(x), singso#=all)

N J

y(x) = arctanh <g> +1

v/ Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 13

l DSolve[{y'' [x]==xx*(y' [x])~2,{y[0]==1,y' [0]==1/2}},y[x],x, IncludeSingularSolutJions -> True]

y(x) — arctanh(%) +1
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4.17 problem 18

Internal problem ID [6837]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

y// + e—2y =0

With initial conditions
[¥(3) = 0,9'(3) = 1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 12

dsolve([diff (y(x),x$2)=-exp(-2*y(x)),y(3) = 0, D(y)(3) = 1],y(x), singsol=a11?

N J

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 9

-

LDSolve [{y'' [x]==-Exp[-2*y[x]],{y[3]==0,y' [3]1==1}},y[x],x, IncludeSingularSolut}lons -> True]

y(z) — log(z — 2)
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4.18 problem 19

Internal problem ID [6838]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

y// + e—2y =0

With initial conditions
[¥(3) = 0,9'(3) = —1]

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

dsolve([diff (y(x),x$2)=-exp(-2*y(x)),y(3) = 0, D(y)(3) = -1],y(x), singsol=a1#.)

N

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 11

-

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

y(z) — log(4 — z)
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4.19 problem 20

Internal problem ID [6839]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

2y" —sin(2y) =0

With initial conditions

v/ Solution by Maple
Time used: 134.11 (sec). Leaf size: 1495

|dsolve([2+diff (y(x),x$2)=sin(2xy(x)),y(0) = 1/2%Pi, D(y)(0) = 11,y(x), singsol=all)

Expression too large to display

X Solution by Mathematica

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

-

N
LDSolve [{2*y' ' [x]==Sin[2*y[x]],{y[0]==Pi/2,y' [0]==1}},y[x],x, IncludeSingularSojlutions -> True

{}
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4.20 problem 21

Internal problem ID [6840)]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

2y" —sin(2y) =0

With initial conditions

v/ Solution by Maple
Time used: 98.39 (sec). Leaf size: 1490

|dsolve([2+diff (y(x),x$2)=sin(2xy(x)),y(0) = -1/2%Pi, D(y)(0) = 11,y(x), singsol=all)

Expression too large to display

X Solution by Mathematica

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

-

N
LDSolve [{2*y' ' [x]==Sin[2*y[x]],{y[0]==-Pi/2,y' [0]==1}},y[x],x, IncludeSingularSjolutions -> Tru

{}

109



4.21 problem 23

Internal problem ID [6841]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

.’L‘3y” _ z2y' — —.’1,'2 +3

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

( hY

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

c122

(z) = +1—|—:c—|-c
y\r) = 9 T 2

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

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

c17? 1
y(x)—)lT—F:c-l-E—i-cz
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4.22 problem 24

Internal problem ID [6842]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 24.

ODE order: 2.

ODE degree: 1.

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

y// _ a2 0
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve (diff (y(x),x$2)=diff (y(x),x)"2,y(x), singsol=all) J

y(x) = —ln(—c1z — ¢3)
v/ Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 15

‘DSolve [y''[x]==(y'[x])~2,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = c2 — log(z + 1)
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4.23 problem 25

Internal problem ID [6843]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 25.

ODE order: 2.

ODE degree: 1.

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

y// _ exy/Q =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

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

In (e® In(e® —¢
y(x) — ( ) _ ( 1) +e
C1 C1

v/ Solution by Mathematica
Time used: 0.985 (sec). Leaf size: 37

e hY

DSolvel[y'' [x]1==Exp[x] (y'[x])~2,y[x],x,IncludeSingularSolutions -> Truel

N\ J

—x +log (e* + ¢1) + cico
1

y(@) =
y(x) — Indeterminate

y(z) = c2
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4.24 problem 26

Internal problem ID [6844]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

2" —1/°sin (2z) = 0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 78

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

N J

\/ - (sin (z)* — é) c¢? InverseJacobiAM (z, ¢;)

\/— sin (z)° + %

+ Co

\/ - (sin (z)* — %) c¢? InverseJacobiAM (z, ¢;)

\/— sin (z)® + =

1

+ co
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v/ Solution by Mathematica
Time used: 6.102 (sec). Leaf size: 120

kDSolve [2xy' ' [x]==(y' [x])~3*Sin[2#x],y[x],x,IncludeSingularSolutions -> Truel J

|/~ BllipticF (33 —1_1201>

Veos(2z) + 1 — 4ey

cos(2z)+1—4c ipti
\/T#11 EllipticF (x ) ﬁ)

Veos(2z) +1 — 4ey

y(z) = ca —

+ c2
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4.25 problem 27

Internal problem ID [6845]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y], [_2nd_order, _reducible, _mu_y_y1]]

x2y” + y/2 =0

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

Ldsolve (x"2+diff (y(x) ,x$2)+diff (y(x),x)"2=0,y(x), singsol=all) J
r In(gx—1
y(z) = —+ # +c

v/ Solution by Mathematica
Time used: 0.57 (sec). Leaf size: 47

-

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

-/

z log(l+ ¢z
_z  log(ltaz)

Co
& ¢?
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4.26 problem 28

Internal problem ID [6846]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 28.

ODE order: 2.

ODE degree: 1.

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

y// _ y/2 -1
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20
Ldsolve (diff (y(x),x$2)=1+diff (y(x),x)"2,y(x), singsol=all) J

y(z) = —In (‘02 + tan (z) cl)

sec (z)

v/ Solution by Mathematica
Time used: 1.97 (sec). Leaf size: 16

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

y(x) = ¢ — log(cos(z + ¢1))
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4.27 problem 30

Internal problem ID [6847]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 30.

ODE order: 2.

ODE degree: 2.

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

3

y" — <l-|—y'2)E =0

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 51

Ldsolve(diff (y(x),x$2)=(1+diff (y(x),x)"2)"(3/2),y(x), singsol=all) J
y(x) = —ix + ¢
y(z) =iz + 1

1
A+ 2cx+122-1

+ co

y(x)=(cl+x+1)(cl+x—1)\/—

v/ Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 59

LDSolve [y'' [x]==(1+(y' [x])~2)~(3/2),y[x] ,x,IncludeSingularSolutions -> True] J

y(x) = ¢y — i\/x2 +2c1x — 14 ¢;2

y(x) — Va2 +2az — 1+ ¢ + ¢
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4.28 problem 31

Internal problem ID [6848]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 31.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_y_y1]]

yy" —y'*(1 — o sin (y) — yy' cos (y)) = 0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 24

dsolve(y(x)*diff(y(x),x$2)=diff(y(x),x)“2*(1—diff(y(x),x)*sin(y(x))—y(x)*diffFy(x),x)*cos(y(

N J

y(e) =
—cos(y(z))+ciln(y(z)) —z—c2=0

v/ Solution by Mathematica
Time used: 0.489 (sec). Leaf size: 69

DSolve[y[x]*y'' [x]==(y' [x])~2*(1-y' [x]*Sin[y [x]]-y[x]*y' [x]*Cos[y[x]] ),y[x] ,#, IncludeSingul

N J

y(z) — InverseFunction[— cos(#1) + ¢; log(#1)&][z + ¢
y(z) — InverseFunction[— cos(#1) — ¢; log(#1)&][z + ¢2]
y(x) — InverseFunction[— cos(#1) + c1 log(#1)&][x + ¢y
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4.29 problem 32

Internal problem ID [6849]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

(1+y2)y//+y/3+y/=0

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 130

-

dsolve ((1+y(x) ~2)*diff (y(x),x$2)+diff (y(x),x) "3+diff (y(x),x)=0,y(x), singsolQ%ll)

N\

y(z) = —i
y(z) =i
y(z) =

- ’[;(Cl — 1)
o=

€2 x 1
_C%+251+C%62+zc%—1+4LambertW(—ie_8102e_(:ixec‘ll8_022e_%:cel_%e_me_zqem(cl_l)>cl+2clc2+2clz+cg+z
e 4cqy
N 1 + C1
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v/ Solution by Mathematica
Time used: 57.998 (sec). Leaf size: 56

LDSolve [(A+y[x]~2)*y' ' [x]+(y' [x])~3+y' [x]==0,y[x],x,IncludeSingularSolutions -f True]

y(x) — csc(c) sec(cl)W(sin(cl)e_((“""”)C032(Cl))_Sin2(Cl)> + tan(cy)

y(z) > e
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4.30 problem 33

Internal problem ID [6850]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 33.

ODE order: 2.

ODE degree: 2.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

" 12 2 12 3
(s +1+¢7) = (1+5”) =0

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 131

‘dsolve((y(x)*diff(y(x),x$2)+1+diff(y(x),x)“2)“2=(1+diff(y(x),x)“2)“3,y(x), si#gsol=a11)

y(zx) = —ix 4+ ¢
y(x) =iz + 1
y(z) =0

y(z) = —c; — \/c% — 2 — 2xcy — 12

y(z) = —c1 + \/c% — 3 — 2zcy — 22

y(z) =c — \/c%—cg—ZsccQ — z2

y(x)=01+\/c%—c%—2z02—w2
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v/ Solution by Mathematica
Time used: 45.659 (sec). Leaf size: 155

LDSolve [(yIx]*y' ' [x]+1+(y' [x])"2)~2==(1+(y' [x])"2) "3,y [x] ,x,IncludeSingularSolﬁ.\tions -> True]

y(z) = —\/e21 — (z + cp)? — e

)
y(z) = e — y/e2r — (x4 ¢)?
y(z) = /e2r — (x4 cp)? — e
)
) —
)

y(z) = /e — (x4 c)? + e
y(x) = —/—(z + c2)?

y(x) = /—(x + c2)?
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4.31 problem 34

Internal problem ID [6851]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 34.

ODE order: 2.

ODE degree: 1.

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

x2y// _ y'(Za: _ y/) =0

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 20

Ldsolve([x‘Z*diff(y(x),x$2)=diff(y(x),x)*(2*x—diff(y(x),x)),y(—l) = 5, D(y) (—1}) = 1],y(&x), si

z? 5
y(z) = 5 —2x+4ln(x+2)+§
v/ Solution by Mathematica

Time used: 0.52 (sec). Leaf size: 23

‘ DSolve [{x"2*y'' [x]==y' [x]*(2*x-y' [x]),{y[-1]1==5,y' [-1]==1}},y([x],x, IncludeSinkularSolutions

1
y(z) = 5(352 — 4z + 8log(z +2) + 5)
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4.32 problem 35
Internal problem ID [6852]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

x2y// _ y'(3w _ 2y/) =0

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

[dsolve (x72+diff (y(x) ,x$2)=diff (y(x),x)*(3*x-2xdiff (y(x),x)),y(x), singsol=a11}

22 ciln(z? —¢)

y@) =5 + T+

v/ Solution by Mathematica

Time used: 0.333 (sec). Leaf size: 28

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

y(z) = %(ﬁ —c1log (2% + 1) + 2¢,)

124



4.33 problem 36

Internal problem ID [6853]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 36.

ODE order: 2.

ODE degree: 1.

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

zy" —y'(2-3y'z) =0

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

( N

Ldsolve(x*diff(y(x),x$2)=diff(y(x),x)*(2—3*x*diff(y(x),x)),y(x), singsol=a11)J

In (123 + 3c2)
3

y(z) =

v/ Solution by Mathematica
Time used: 0.267 (sec). Leaf size: 19

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

1
y(z) — 3 log (*+a) +c
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4.34 problem 37

Internal problem ID [6854]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 37.

ODE order: 2.

ODE degree: 1.

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

x4y" _ y/<y/ + .’L‘3) =0

With initial conditions
[y(1) = 2,4'(1) = 1]

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 25

\dsolve([x‘4*diff(y(x),x$2)=diff(y(x),x)*(diff(y(x),x)+x‘3),y(1) =2, D(y) (D % 1],y(x), sing

y(z) =2 —In(—z*—1) +1+In(2) +in

v/ Solution by Mathematica
Time used: 0.929 (sec). Leaf size: 20

-

DSolve [{x~4xy'' [x]==y' [x]*(y' [x]+x~3),{y[1]1==2,y' [1]==1}},y[x],x, IncludeSingu#arSolut ions ->

y(z) = z* —log (z* + 1) + 1 + log(2)
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4.35 problem 38

Internal problem ID [6855]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 38.

ODE order: 2.

ODE degree: 1.

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

y//_ (.’D2 _y/)2 — 9

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

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

v/ Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 24

-

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

-/

3
y(z) — % —log(—z+c)+c
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4.36 problem 39

Internal problem ID [6856]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 39.

ODE order: 2.

ODE degree: 2.

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

y//2 _ 2y// + y/2 _ 2y’x — —:I?2

With initial conditions

v/ Solution by Maple
Time used: 0.313 (sec). Leaf size: 23

-

dsolve([diff(y(x),x$2)‘2—2*diff(y(x),x$2)+diff(y(x),x)‘2—2*x*diff(y(x),x)+x‘2%0,y(0) =1/2,

y@0=(mzn
Y@) = +sin @) + &

X Solution by Mathematica

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

-

LDSolve[{(y'-[x])*z-z*y'-[x]+(y-[x])*z-z*x*y'[x]+x*2==o,{y[01==1/2,y-[01==1}}{}[x],x,1nc1udes

Not solved
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4.37 problem 40

Internal problem ID [6857]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 40.

ODE order: 2.

ODE degree: 2.

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

7

Y~y +y =0

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 28

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

3

T
y(z) = 15 +c

L s 2
y(z) = FGT" T+ e

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 24

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

c1x?

y(x) — IT —cilz+ e
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4.38 problem 41
Internal problem ID [6858]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 41.

ODE order: 2.

ODE degree: 3.

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

y" =12y (2y" — 2¢/) = 0
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v/ Solution by Maple

Time used: 0.344 (sec). Leaf size: 174

Ldsolve (diff (y(x),x$2) "3=12%diff (y(x) ,x) * (x*xdiff (y(x) ,x$2)-2*diff (y(x),x)), y(x}) , singsol=all)

y(z) = / RootOf

—61n (z)

J—<91 =y _f+1

W=
VRS
/N

w

P (Ve K B

_fO_f-4)

+ 601 .’D3d.’IJ + co

X Solution by Mathematica

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

kDSolve [(y' ' [x])~"3==12%y"' [x]*(x*y' ' [x]-2*%y' [x]),y[x],x, IncludeSingularSolutionJE -> True]

Not solved
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4.39 problem 42

Internal problem ID [6859]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

Byy'y’ —y° =1

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 87

e B

Ldsolve (Bxy (x)*diff (y(x) ,x)*diff (y(x) ,x$2)=diff (y(x),x)"3-1,y(x), singsol=a11)J

3(cry(z) + 1)%

5 —x—c=0
3(cy(e) +1)°
—x—c=0
C1 (—1 + 7»\/3) 2
3(ciy(e) +1)°
- —r—c=0
C1 (1 + ’l\/g) 2
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v/ Solution by Mathematica
Time used: 45.036 (sec). Leaf size: 126

LDSolve [3xy[x]*y' [x]*y'' [x]==(y' [x])~3-1,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

) —

e 3a <—9 + 2\/6(6301 (x + cz)) 3/2>

<
—~
8

g3 (—9 +2vV6(—v/—1e*(z + ¢2)) 3/2)

<
—~
8
N—
O~ Ol O+

e 3a (—9 + 2\/6((—1)2/36361 (x + 02)) 3/2)

Ned

<

&
1
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4.40 problem 43

Internal problem ID [6860)]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmil-
liam Publishing Co. NY. 6th edition. 1981.

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing.
EXERCISES Page 324

Problem number: 43.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

dyy*y’ -y =3

v/ Solution by Maple
Time used: 0.14 (sec). Leaf size: 91

{dsolve(4*y(x)*diff(y(x),x)“2*diff(y(x),x$2)=diff(y(x),x)“4+3,y(x), singsol=ai})

LS

4(cry(z) —3)

N 3¢y “ema=0
4(Cly(§c)l_ 3)% —r—c =0
_4i(clygj -3 =0
4z'(c1y§2 -3¢ —z—c=0
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v/ Solution by Mathematica
Time used: 60.242 (sec). Leaf size: 156

LDSolve [4xy [x]*(y' [x])~2*y' "' [x]==(y' [x])~4+3,y[x],x,IncludeSingularSolutions -f True]

e—tar 8+\/_ eler ( a:—i—cz)) 4/3)

OOOJOO

e %1 (84 \/_ e (z + ¢2)) 4/3>

(

el (8 i€l (z + )) 4/3)
(
(

el 8—|—\/_ dor x+c))4/3)
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