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1.1 problem 1

Internal problem ID [6013]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 1.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

z?y® — 2 =0
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) J
y(z) =z
_a
y(z) = —

v Solution by Mathematica
Time used: 0.037 (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 [6014]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 2.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

zy” — (3y +2z)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 J

az?
y(e) =22+
v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 26

-

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

y(z) — oz’

y(x) = 2x+ ¢
y(z) =0



1.3 problem 3

Internal problem ID [6015]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES 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*xx*xy (x) *diff (y(x) ,x) +6*y(x) "2=0,y(x), singsol=all) J

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

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

y(z) = c12?
y(z) = c12®

y(x) =0



1.4 problem 4

Internal problem ID [6016]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 4.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

x2y12+ylr_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(e) = cz
_ +c
ylz) = ———

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 31

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




1.5 problem 5

Internal problem ID [6017]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 5.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

zy? + (1-2’y)y —zy=0

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

( hY

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\ J

y(z) = —In(z) + ¢
y(z) = e ey

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

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

x2
y(xz) > ez

y(z) = —log(z) + 1



1.6 problem 6

Internal problem ID [6018]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 6.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

yl2 _ (1:2y+3) y/ +3$2y =0

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

( hY

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

N\ J

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

e N
LDSolve [(y' [x])"2-(x"2*y [x] +3) *y ' [x]+3*x~2*xy[x]==0,y[x],x,IncludeSingularSolut ionsJ -> True]

z3
y(z) > cres

y(xz) > 3x+ 1



1.7 problem 7
Internal problem ID [6019]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 7.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy — (wy+ 1)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: 0.009 (sec). Leaf size: 20

DSolve [x* (y' [x])~2-(1+x*y[x])*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Tr‘ue]

N

y(x) = c1€e”

y(z) — log(z) + ¢



10

1.8 problem 8
Internal problem ID [6020]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES 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: 0.042 (sec). Leaf size: 38

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

~—

e

y(z) = cre

22

y(xz) > ez

y(z) =0
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1.9 problem 9

Internal problem ID [6021]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 9.

ODE order: 1.

ODE degree: 2.

4

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

(y+z)’y° -2 =0

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

e

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

~—

LambertW(z e°1)—c;

y(z) =e
y(x) = —z — V22 + 2¢
y(x) = —z+ V22 + 2¢

v/ Solution by Mathematica
Time used: 3.909 (sec). Leaf size: 101

e

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

~—

y(xz) > —x — Va2 + e2a
y(z) = —z + Va2 + e

y(z) — W (e—o1z)

y(z) =0
y(z) = Va2 —z
y(z) = Va2 —z
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1.10 problem 10

Internal problem ID [6022]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 10.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

vy 4+ (2 -y} y —zy =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=all)

N\ J

vo) = V=
y(z) =

T)=—/—-12+¢

y(z) = e"c
v Solution by Mathematica

Time used: 0.133 (sec). Leaf size: 54

LDSolve [y [x]*(y' [x])~2+(x-y[x]"2) *y' [x]-x*y[x]==0,y[x],x,IncludeSingularSolutions J—> True]
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1.11 problem 11

Internal problem ID [6023]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 11.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

2
Yy —zy(y+2z)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=allP

N J

v/ Solution by Mathematica

Time used: 0.138 (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, IncludeSingularSolutibns -> True]
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1.12 problem 12

Internal problem ID [6024]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

(—y+4z)y” +6(-y+ 1)y + 2z -5y =0

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

dsolve ((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), singsb1=a11)

N

y(x)=—z+ ¢
(z) deix — +/—12c;x+1 -1
T)=—
y 201
ez ++/—12cic+1—-1
y(z) = — 5
1

v/ Solution by Mathematica
Time used: 1.115 (sec). Leaf size: 90

LDSolve [(4*x-y [x])*(y' [x]) "2+6* (x-y [x] ) *y' [x]+2*x-B*y[x]==0,y[x],x, IncludeSingularFolutions ->

1 c
y(z) — 3 (—4:0 —e2/12z + et — ecl>

1 c
y(z) — 3 (—4x +e2 12z + et — ecl)

y(x) > —z+ 1
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1.13 problem 13

Internal problem ID [6025]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 13.

ODE order: 1.

ODE degree: 2.

(4

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

(-y+2)°y* -1 =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)

T —\z2%2—2c¢

yx) =2+ Va2 —2q

y(x)
y(x) — eLambertW(—xe_cl)—l-cl
v Solution by Mathematica

Time used: 4.364 (sec). Leaf size: 99

LDSolve [(x-y[x])~2*(y' [x])~2==y[x]~2,y[x],x,IncludeSingularSolutions -> True] J
y(x) >z — Va2 —e2
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1.14 problem 14

Internal problem ID [6026]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 14.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

oyy” + (zy* — 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=all) |

N\ J

y(z) =v2In(z) +
y(z) = —/2In(z) + 1

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 57

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

T

y(x) = cre”

y(z) = —V2+/log(z) + c1

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

y(x) =0
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1.15 problem 15

Internal problem ID [6027]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 15.

ODE order: 1.

ODE degree: 2.

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

(yz + x2)2y'2 — 4oy =0

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

Ldsolve ((x~2+y(x) ~2) "2xdiff (y(x) ,x) "2=4*x"2*y(x) "2,y(x), singsol=all) J

—1+/4c3x2 +1

201

) = 1+ /4322 +1
B 2c

1

y(z) = —

y(z

1

3
3
(4—1—41 /4c1:1:6+1> 202e,

5 —
<4+4‘ /40:13x6+1)
Ve

ol

ol

=
.
&
 ~

(463 6
(4+4 4511‘ +1) 2w261 )

+ T
<4+4, /4c§z6+1) o2e ’ (4+4\/4,;§mie+1) 3

- 4 + - 2

T
3
(4—}—4, /4cil”x6+1>

1
3
(4+41 /4c§’x6+1) 22,

y(z) = <4+4\/m> NG

3 +

(4+4. /4c§’z6+1>

ol

1
_|_
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v/ Solution by Mathematica
Time used: 16.202 (sec). Leaf size: 306

kDSolve [(x"2+y[x]~2)"2*(y' [x]) "2==4*x"2x*y[x] "2,y [x],x,IncludeSingularSolutions -> Frue]

y(x) - %(—\/m — )
Y@) > & (Vi F e — )

f/ V4xb + eber 4 e31 /212
\/1 /41}6 + 66c1 + e3c1
|, 2V=2 + (228 (VA4S + e+ %) 2

y(z) :
2\/\/ 46 + eber 4 el
(2) > 2(—1)%/32% + s/—_2( /455 + eber _|_e3c1)2/3
y\x -

922/3 {/1 /416 + ebe1 + e3c1
y(z) =0
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1.16 problem 16

Internal problem ID [6028]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 16.

ODE order: 1.

ODE degree: 2.

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

(y+2)°y? + (20 + 2y —2?) ¢ +y(ly—z) =0

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

-

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)—xi%0,y(x), sin

N\

y(x) = —z — Va2 4+ 2¢;
y(x) = —z+ Va2 + 2¢

—az — /2322 +1

y(z) = .

1
—az +\/2c322 + 1

(&

y(z) =
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v/ Solution by Mathematica
Time used: 0.65 (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] ,x, IJncludeSingul

y(z) = —x — Va2 + et
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
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1.17 problem 17

Internal problem ID [6029]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 17.

ODE order: 1.

ODE degree: 2.

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

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

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

‘dsolve(x*y(x)*(x‘2+y(x)‘2)*(diff(y(x),x)‘2—1)=diff(y(x),x)*(x‘4+x‘2*y(x)‘2+y(x)‘4p,y(x), sing

\/a:2cl <clsc2 — /At + 1)

y(z) =
x (clx2 — /At + 1) ¢
\/x2cl (clx2 +/Art+ 1>
y(z) =
x (clx2 + /At + 1) ¢
\/13261 (clz2 — /At + 1)
y(z) = —
x <clx2 — /At + 1) c1
\/x201 (clx2 + 4/ Art + 1)
y(z) = —

x <clx2 +/AEzt + 1) ¢

y(z)=+v2n(z)+cazx
y(z) =—v2In(z)+azx
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v/ Solution by Mathematica
Time used: 8.924 (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, IncludeSingula

y(z) — —\/—x2 — Vvt +eta
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




23

1.18 problem 18

Internal problem ID [6030]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 18.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_quadrature]

oy’ — (2 +z+y) Y’ + (P +ay+y)y —ay =0

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

( hY

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),xP—x*y(x)=O,y

N\ J

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

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 36

[DSolve [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] ,\ »IncludeSin

y(z) = az

yx) =>4+
2

y(x) — % + ¢

y(z) =0
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1.19 problem 19
Internal problem ID [6031]

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

Section: CHAPTER 16. Nonlinear equations. Section 94. Factoring the left member. EXER-
CISES Page 309

Problem number: 19.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

oy’ + (y+2)y +1=0

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(z) = —v=-2c+c
v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 53

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

y(z) = —V2v/—z + 1
y(x) = —log(z) + 1



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
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2.1 problem 8

Internal problem ID [6032]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 8.

ODE order: 1.

ODE degree: 2.

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

zy? — 2yy + 4z =0

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

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

v/ Solution by Mathematica
Time used: 0.282 (sec). Leaf size: 43

LDSolve [x*x(y' [x])"2-2xy[x]*y' [x]+4*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J
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2.2 problem 9

Internal problem ID [6033]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 9.

ODE order: 1.

ODE degree: 2.

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

3xty? —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?

(e — 21:13\/?;) — 622 — 2
6c3z?
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v/ Solution by Mathematica
Time used: 0.494 (sec). Leaf size: 123

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

[z 1222y(z) + 1arctanh< 1222y(z) + 1) 1
Solve | — —-lo = ¢y,
olve 224y (2) 1 22 9 g(y(z)) = c1,y(z)
[ /1227y (z) + 1arctanh( 1222y(z) + 1) 1
Sol — -1 =cy,y(x
olve \/W 9 og(y(z)) 1, y(x)
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2.3 problem 10

Internal problem ID [6034]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 10.

ODE order: 1.

ODE degree: 2.

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

/

y? —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

& A i s 1 C2)
\/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: 60.17 (sec). Leaf size: 965

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

(IL‘Z + {’/_wfi + 2063‘:11123 + 8\/6301 (—1‘3 + 63(:1) 3 + 866c1> 2 + 863CIIE

y(z) —
4{’/—956 + 20e3c13 + 8\/6301 (—x3 + e3e1)3 4 8eber
1 —1 —44/3) z(z3 + 83
y(x) — 3 42% + ( \/_) ( )
{'/ — 6 + 20e3e123 + 8 /€31 (—x3 + 31) 3 + 8eber
. . 3
44 (\/§ + z) \/—:1:6 + 20e3c1 3 + 8\/6301 (—x3 + e3c1) 3 4 8eber
1 (V3 + 1) z(a® + 8¢
y(z) > g | 2%+ (V3 + ) alad + 8e>)
{’/—xﬁ + 20e3c123 4 8\/6301 (—x3 4 e31) 3 4 8eber
. 3
— (1 + z\/§> \/—xﬁ + 20e3e133 + 8 /€301 (—x3 + e301) 3 + 8eber
y(z)

2/254 + 22/3 (—2:106 — 10e31 23 4+ \/ edc1 (43 + eder) 3 + 6661> 2/3 4 Ag? \3/ —2x8 — 10e3c123 + /€31 (43

8{'/ —226 — 10e3c123 + \/ e3c1 (43 4 e3e1) 3 4 eber

1 4‘3/_2 3 __ 2 3c1
y(x) — 16 8z — 2@ e
€/—2x6 — 10e3c13 + \/6361 (423 4 e3e1) 3 4 b
4 2(_2)2/3 Q/_Z,EG _ 1Oe3c1$3 + \/6301 (411)3 + 6301) 3 + 6601
2 -1 2/3 3 2 3c1
T (=1)*Pa(a® — 26

2 22/3 {'/ —226 — 10e3e123 4 (/€31 (43 + e31) 3 4 eber

1.,/ 1
_ Z 3 —iij/—2l'6 _ 1063011‘3 + \/6301 (41.3 + 6301) 3 + 6601
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2.4 problem 11

Internal problem ID [6035]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES 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
z
y(z) = 4

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

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

y(x) = a1z — 1)
y(z) = %2
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2.5 problem 12

Internal problem ID [6036]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES 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)

| —




33

v/ Solution by Mathematica
Time used: 1.306 (sec). Leaf size: 217

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

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))

Va4 3y(a) log ( =+ 3y(@) + x3) =c y(l‘)]

3y/z (a + 3y(z))
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2.6 problem 13

Internal problem ID [6037]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 13.

ODE order: 1.

ODE degree: 2.

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

3 12

4y —dfr+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(z) = V-2
y(z) = —v—=z
y(z) = Vz
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: 0.561 (sec). Leaf size: 282

LDSolve [4xy [x] ~3*(y' [x]) "2-4*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> TrJue]
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2.7 problem 14

Internal problem ID [6038]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 14.

ODE order: 1.

ODE degree: 2.

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

4% + s +y =0
v Solution by Maple
Time used: 0.297 (sec). Leaf size: 287
Ldsolve(4*y(x)”3*diff (y(x),x) "2+4xxxdiff (y(x) ,x)+y(x)=0,y(x), singsol=all) J
y(z) =0
z -2 a+ \/ —y (z)* + _a? y() P
/_b 2y (z)* + 6_a2 —“+/ A fifo—o
‘ f 2(-2 o+ V—_f+_a@)_f
VA e e e o] | s
4+c =0
/$_2_(l+ \/—y (a:)4+_a2d a+/y(x) - P
2@ ) Ve
B /x P +2<2_a+ \/—f+_a2>_]‘3 1 45
s\ V—Ft_a@ (f+3 ) (f+3 @) -
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v/ Solution by Mathematica
Time used: 60.319 (sec). Leaf size: 2815

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

Too large to display
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2.8 problem 15

Internal problem ID [6039]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 15.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

v’ +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)

(—36902 — 542 + 108¢; — 823 + 27 + 61/ —48c, 23 — 216¢; 72 — 2423 + 324¢7 — 324,z — 10872 + 162¢

B 6
(—36:62 — 547 + 108¢; — 823 + 27 + 6/ —48c, 23 — 216¢,72 — 2423 + 324¢} — 324c,7 — 10872 + 1
+x 5

y(z)

(—36:v2 — 54z + 108¢; — 822 + 27 + 6/ —48c, 23 — 216¢, 7% — 2473 + 324¢} — 324c¢,7 — 10822 + 16
N 12

<—36x2 — 547 + 108¢; — 823 + 27 + 61/ —48c, 23 — 216¢; 72 — 2423 + 324¢? — 324,z — 10872 +
+z| —
12

(—363:2 — 54z + 108¢; — 823 + 27 + 6\/—4801303 — 216c122 — 2423 + 324¢2 — 324c1x — 10822 + 16
N 12

<—369!:2 — 547 + 108¢; — 823 + 27 + 61/ —48c, 23 — 216¢, 72 — 2423 + 324¢% — 324c,z — 10872 +
+z| —
12
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v/ Solution by Mathematica
Time used: 83.056 (sec). Leaf size: 1410

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

1 2
y(z) — 2 (4910 + 2z (6

+ {’/—2x(2x(2x +9)+27)+3 (2«/6\/—((1 ¥ 200)((22(2% + 9) + 27) — 27¢1)) + 9 + 36c1))

+3(9

+ {‘/—295(23:(23: +9)+27)+3 (2\/6\/—((1 ¥ 200)((22(2% + 9) + 27) — 27¢1)) + 9 + 36c1))

24, (22 + 3)% — (2 + 3)3 (—2x(2x(2x +9)+27)+3 (2\/6\/—((1 +201) (22222 + 9) + 27) — 27¢;
+

1
y(x) — 8 2(3 — 2z)z — 6z

i(v3—1) z(2z + 3)*

§/—2x(2x(2x +9)+27)+3 (2\/6\/—((1 ¥ 201)(2(22(22 + 9) + 27) — 27¢1)) + 9 + 3601>

1
i(V3—1i) (2z + 3)?

{’/—2:1:(23:(2:10 +9)+27) +3 (2\/6\/—((1 + 2¢1)(z(2z(22 + 9) + 27) — 27c1)) + 9 + 3601>

+i<\/§+i> {’/ —2x(22(27 + 9) + 27) + 3 (2\/6\/—((1 ¥ 201)(z(22(27 + 9) + 27) — 27c1)) + 9 + 36c1)

+6) 2+i(V3

+i> xi‘/ —2u(22(2z + 9) + 27) + 3 (2\/6\/—((1 +201)(@(22(2z + 9) + 27) — 27c1)) + 9+ 3601)

\
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2.9 problem 16

Internal problem ID [6040)]

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

Section: CHAPTER 16. Nonlinear equations. Section 97. The p-discriminant equation. EXER-
CISES Page 314

Problem number: 16.

ODE order: 1.

ODE degree: 3.

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

vy —6y'z+2y =0

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

Ldsolve (y(x)"4x*diff (y(x) ,x) "3-6*x*xdiff (y(x),x)+2*y(x)=0,y(x), singsol=all) J
y(z) =/ —izV3—=z
y(z) =\ izvV3—=z
y(z) = —\/ —izV3—=z
y(z) = —\/izvV3—2z
y(z) =V V2
y(@) = vz V2
y(z) =0

y(z) 5

=
=

(—4c} + 24ciz)® V3 (—4c} + 24c12)
4 4

y(z) = — (—4c} + 24c,1) 4 iv/3 (—4c3 + 24c,x)
4 4

<
~
8
N—
|

=
W=
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v/ Solution by Mathematica
Time used: 69.212 (sec). Leaf size: 22649

LDSolve [y[x]~4*(y' [x])~3-6*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> TrJue]

Too large to display
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3.1 problem 3

Internal problem ID [6041]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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 _ 2yx2 — 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¢]
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v/ Solution by Mathematica
Time used: 1.162 (sec). Leaf size: 209

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

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)
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3.2 problem 4

Internal problem ID [6042]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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)

| —
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v/ Solution by Mathematica
Time used: 0.574 (sec). Leaf size: 217

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

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))

Va4 3y(a) log ( =+ 3y(@) + x3) =c y(l‘)]

3y/z (a + 3y(z))
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3.3 problem 5

Internal problem ID [6043]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]]

2ry”° — 6yy +z* =0

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
= )7
y\r) = 5
2
xr
y(z) = )
1 ¢t
y(z) = 6_c§ + 3

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 -> T}rue]

Timed out
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3.4 problem 6

Internal problem ID [6044]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]

Yy’ —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)

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]

y(x) = a1z — 1)
y(z) = %2
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3.5 problem 7

Internal problem ID [6045]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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)

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]

y(x) = c1(z + c1k)

1'2

y(z) = ik
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3.6 problem 8

Internal problem ID [6046]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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(x) = 2
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v/ Solution by Mathematica
Time used: 0.537 (sec). Leaf size: 130

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

Sl -x\/4x6y(m) — larctan <\/4:v6y(:v) - 1) - 110 (@) @
Vi _ 3\/Wx8y(x) 6 g\Yy =LY
[ /2% — 428y(z) arctan ( 420y (z) — 1) 1
Solve 3ZE\/W - 6 log(y(x)) = (1, y(x):|
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3.7 problem 9

Internal problem ID [6047]

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

oy + 25%y'y —4 =0

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

r

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(—l;1(w) +e)
(o) — 25 (C I (@) + )

x
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v/ Solution by Mathematica
Time used: 0.642 (sec). Leaf size: 71

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

y(.’L‘) 72 - 4
el 4ec

y(l‘) 4 - 72
21

y(z) —
21

y(z) = —
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3.8 problem 10

Internal problem ID [6048]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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? — 2yy + 4z =0

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

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

v/ Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 43

LDSolve [x*x(y' [x])"2-2xy[x]*y' [x]+4*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J
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3.9 problem 11

Internal problem ID [6049]

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

3xty? —yz—y=0

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

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

1

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

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

(z) = e+ 22x\/§) — 622 — 2
v\ = 6cix?

(cl —Qz:v\/_) 622 —c1

y(z) =

2
6ciz



o7

v/ Solution by Mathematica
Time used: 0.473 (sec). Leaf size: 123

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

[z 1222y(z) + 1arctanh< 1222y(z) + 1) 1
Solve | — —-lo = ¢y,
olve 224y (2) 1 22 9 g(y(z)) = c1,y(z)
[ /1227y (z) + 1arctanh( 1222y(z) + 1) 1
Sol — -1 =cy,y(x
olve \/W 9 og(y(z)) 1, y(x)
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3.10 problem 12

Internal problem ID [6050]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]

oy’ +(@—y)y+1-y=0

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: 0.011 (sec). Leaf size: 46

-

.
DSolve [x*(y' [x])~2+(x-y[x])*y' [x]+1-y[x]==0,y[x],x,IncludeSingularSolutions -> Tr‘ue]

N\

_)
y(x) =z + T

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

Internal problem ID [6051]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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=0

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

-

Ldsolve(diff(y(x),x)*( xxdiff (y(x) ,x)-y(x)+k )+a=0,y(x), singsol=all)

~—

y(w) =k~ 2Vaz
y(z) =k +2Vaz

ck+a
y(z) = az

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 58

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

~—

y(x)—>§+k+cm
1

y(z) — Indeterminate
y(z) = k—2v/avz
y(z) = 2vVavz +k
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3.12 problem 14

Internal problem ID [6052]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]]

28y — 3y/z — 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: 134.736 (sec). Leaf size: 24834

e B

kDSolve [x~6*(y' [x])~3-3*x*y' [x]-3*y[x]==0,y[x] ,x,IncludeSingularSolutions -> True]J

Too large to display
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3.13 problem 15

Internal problem ID [6053]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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— a2’ +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)

2V/3
y(@) = ——
9z2
2v/3
y(z) = —
9z 2
_3_a
y(z) = T
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 -> True] J

Timed out
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3.14 problem 16

Internal problem ID [6054]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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® +122° =0

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

Ldsolve (x*diff (y(x),x) "4-2*y(x)*diff (y(x),x)"3+12*x~3=0,y(x), singsol=all) J
2v/—bzzx
(o) = -2
2¢y/—bxx
(o) =
2\/6.%%
ylz) = ——3
2\/6x%
ylz) = —3

T
=65 + ——
y() cl+2c1

v/ Solution by Mathematica
Time used: 36.401 (sec). Leaf size: 30947

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

Too large to display



3.15 problem 17

Internal problem ID [6055]

63

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]

v Solution by Maple

oy’ —yy*+1=0

Time used: 0.125 (sec). Leaf size: 80

r

Ldsolve(x*diff(y(x),x)”3-y(x)*diff(y(x),x)“2+1=0,y(x), singsol=all)

| —
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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 J

3.’E2/3
y(z) — 5273

3¢/~12%/3
y(z) = T o



65

3.16 problem 19

Internal problem ID [6056]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]

/

y? —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)

& A i s 1 C2)
\/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: 60.18 (sec). Leaf size: 965

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

(IL‘Z + {’/_wfi + 2063‘:11123 + 8\/6301 (—1‘3 + 63(:1) 3 + 866c1> 2 + 863CIIE

y(z) —
4{’/—956 + 20e3c13 + 8\/6301 (—x3 + e3e1)3 4 8eber
1 —1 —44/3) z(z3 + 83
y(x) — 3 42% + ( \/_) ( )
{'/ — 6 + 20e3e123 + 8 /€31 (—x3 + 31) 3 + 8eber
. . 3
44 (\/§ + z) \/—:1:6 + 20e3c1 3 + 8\/6301 (—x3 + e3c1) 3 4 8eber
1 (V3 + 1) z(a® + 8¢
y(z) > g | 2%+ (V3 + ) alad + 8e>)
{’/—xﬁ + 20e3c123 4 8\/6301 (—x3 4 e31) 3 4 8eber
. 3
— (1 + z\/§> \/—xﬁ + 20e3e133 + 8 /€301 (—x3 + e301) 3 + 8eber
y(z)

2/254 + 22/3 (—2:106 — 10e31 23 4+ \/ edc1 (43 + eder) 3 + 6661> 2/3 4 Ag? \3/ —2x8 — 10e3c123 + /€31 (43

8{'/ —226 — 10e3c123 + \/ e3c1 (43 4 e3e1) 3 4 eber

1 4‘3/_2 3 __ 2 3c1
y(x) — 16 8z — 2@ e
€/—2x6 — 10e3c13 + \/6361 (423 4 e3e1) 3 4 b
4 2(_2)2/3 Q/_Z,EG _ 1Oe3c1$3 + \/6301 (411)3 + 6301) 3 + 6601
2 -1 2/3 3 2 3c1
T (=1)*Pa(a® — 26

2 22/3 {'/ —226 — 10e3e123 4 (/€31 (43 + e31) 3 4 eber

1.,/ 1
_ Z 3 —iij/—2l'6 _ 1063011‘3 + \/6301 (41.3 + 6301) 3 + 6601
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3.17 problem 20

Internal problem ID [6057]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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)

12 12

y(z) = <—Cl +—Mc> + (

X Solution by Mathematica

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

-

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

Timed out

-/
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3.18 problem 21

Internal problem ID [6058]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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(2*diff(y(x),x)”2+x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)

1
9 LambertW | £ 644 — %
2 LambertW | £ 94 — %1 n e €T

y(z) =e

v/ Solution by Mathematica
Time used: 1.125 (sec). Leaf size: 130

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

ol [ 1x+/2? + 16y(z) — 8y(z) log <\/x2 + 16y(z) — z) + % B
olve | — 8y(7) = c1,y(x)
[ 12\/22 + 16y(x) — 8y(z) log (/22 + 16y(z) — ) — &
Solve i Y Sy?xg i’ > + log(y(z)) = a1, y(x)

y(z) =0



69

3.19 problem 22

Internal problem ID [6059]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]

y? + 2z —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)

3

(—6v22+3c1 — 62)®  2y/—6v22 + 3¢, — bz

y(z) = — -
27 3
(—6v22 +3ci —62)°  2¢/—6y/22 + 3¢, — bz 2
y(z) = +
27 3
3

(6\/:102 + 3¢; — 6x) 2 2\/6\/.’1;2 +3c; —6zz

y(z) = - -
27 3
3

y(z) = (622 + 3c1 — 6z) 2 N 2v/6+/22 + 3¢, — 6z z

27 3
X Solution by Mathematica

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

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

Timed out
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3.20 problem 23

Internal problem ID [6060]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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® —3yy +3=0

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

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

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

T 3 \Jz 3+ VI6eiz +9)

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

)= +

’ 3 V7 (3+ v/T6ez +9)

. 2\/—2 (=3 + v16erz +9) -

e 3 J/~= (-3 + yI6az +9)
2,/—z (~3+/16c:z + 9 .

J&) N : )+ 2

\/—J; (—3+ \/m)
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v/ Solution by Mathematica
Time used: 23.354 (sec). Leaf size: 187

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

\/4323: — ™% (—144z + 1) 3/2 4 a1

) —
y(z) e
\/432x —e 7 (—144z + e2) 3/2 4 a1
y(z) —
6v/3
\/432.’17 + 6_%1 (—]_443,‘ + 601) 3/2 + e
y(z) = —
6v/3

\/432x +e 7 (—144zx + 1) 3/2 + ea
) —
y( e
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3.21 problem 24

Internal problem ID [6061]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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)

y(z) = - 5 + 5
c 212z 3 c c2-12z
5t % 5T 6 L
y(z) = — 5 + 5

v/ Solution by Mathematica
Time used: 29.553 (sec). Leaf size: 10134

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

Too large to display
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3.22 problem 25

Internal problem ID [6062]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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(S*diff(y(x),x)”2+6*x*diff(y(x),x)-2*y(x)=0,y(x), singsol=all)

¢ +2x_ /922 + 10y (z) _o

R 5
(—1593 — 5,/922 + 10y (1’)) ’
¢ +2_av+\/9302+10y(ac) _0

5

305
(—15x +54/922 + 10y (x))
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v/ Solution by Mathematica
Time used: 13.202 (sec). Leaf size: 771

LDSolve [ (y' [x]) ~2+6*x*y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

y(z) — Root [4#1° + 4#1%z® + #1°z* + 10004 1% = + 90041 2° + 2167 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%2% + #1°z* + 10004 1% = + 9004 1> 2° + 216> 2
— 25000e'%1 &, 4]

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

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

y(z) — Root [100000#1° + 100000#1*2* + 25000#1%z* — 1000#1%€° z — 900#1e> 2
— 2167 2° — ' &, 2]

y(z) — Root [100000#1° + 100000#1*2* + 25000#1%z* — 1000#1%€°z — 900#1e> 2
— 216e512° — el01&, 3]

y(z) — Root [100000#£1° + 100000#1*z* + 25000#1%z* — 1000#1%€5 z — 900#1e> 2
— 216e>1g° — !0, 4]

y(z) — Root [100000#1° + 1000004£1*2? + 250004 1°z* — 1000#1%¢° z — 900#1e°*' 2>
— 216e*12° — ' &, 5]

y(x) =0
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3.23 problem 26

Internal problem ID [6063]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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]

22y + (—y+22)y +1—y=0

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

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

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

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

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

+e RootOf(—e3—Zac+2 e>Zytcie—4+ Ze4—g e—Z+1)

v/ Solution by Mathematica
Time used: 1.344 (sec). Leaf size: 49

-

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

g + log(K([1] +1 o
Solve[{z — K +K[g1(]2 i + K[l]Q’y(z) =2zKJ[1] + ﬁ} ,{y(w),K[l]}]
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3.24 problem 27

Internal problem ID [6064]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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(S*diff(y(x),x)”2+3*x*diff(y(x),x)-y(x)=0,y(x), singsol=all)

a1 +2_:c_\/93:2—|-20y(:c)_0

R 5
(—30x —10,/927 + 20y (m)) :
¢ +2_x+\/9x2+20y(x)=0

5

5
(—30x +104/922 + 20y (x))
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v/ Solution by Mathematica
Time used: 13.45 (sec). Leaf size: 771

LDSolve [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" + 400041%€>*  + 1800#1€°* z° + 216€° z°
— 200000e" &, 1]

y(z) — Root [16#1° + 8#1%2? + #1%2* + 4000#1%€> z + 1800#1€° z° + 216€> 2°
— 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 [32000001° + 160000041 *z? + 20000041°z* — 400041%€°* z
— 180041 z® — 216€°'z° — €' &, 1]

y(z) — Root [320000041° + 1600000#1*z? + 2000004£1°z* — 400041%€° z
— 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 [3200000#1° + 1600000#1*z? + 2000004£1°z* — 400041%€>
— 180041 z® — 216€°'z° — €' &, 4]

y(z) — Root[3200000#1° + 1600000#1*z* + 20000041°z* — 4000#1%¢* &
— 1800#1e>'z® — 216> z° — €' &, 5]

y(x) =0
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3.25 problem 28

Internal problem ID [6065]

Book: Elementary differential equations. By Earl D. Rainville, Phillip E. Bedient. Macmilliam
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)

a1 +2_x_ V922 + 4y (z) _0
i 05 5 B
<—6x—2 922 + 4y (r)>2
a1 3+23x+\/9x2—g4y(x)=0
(—63:+2\/9x2+4y(ac)>2




v/ Solution by Mathematica
Time used: 13.436 (sec). Leaf size: 776
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LDSolve [(y' [x])~2+3*x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

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

— 64e'% &, 1]

y(z) — Root [16#1° + 40#1%z? + 2541°z* + 160#1°¢° z + 360#41e° 2® + 216> 2°

— 64¢'%1 &, 2]

y(z) — Root [1641° + 40#1%2? + 2541°z* + 160#1°¢° z + 360#41e° 2° + 216> 2°

— 64¢'%1 &, 3]

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

— 64e'%1 &, 4]

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

— 64e'%1&, 5]

y(z) — Root [1024#1° + 256041*2% + 16004 1°z* — 1604 1%z — 3604 1> 2

— 216> 2° — '%1&, 1]

y(z) — Root [1024#1° + 25604#1*2% + 16004:1°z* — 1604 1%z — 3604 1> 2

— 2167 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°

y(x) =0

— 216e*12° — ' &, 5]



-

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

3.26 problem 29

Internal problem ID [6066]

80

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

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— y/x _ x3y'2

0

X Solution by Maple

No solution found

v/ Solution by Mathematica
Time used: 105.583 (sec). Leaf size: 7052

-/

-

N\

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

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 e 83|
4.2 problem 2 . . . ... e e 84
4.3 problem 3 . . . .. 851
4.4 problem 4 . . . .. L 80
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4.1 problem 1

Internal problem ID [6067]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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// _ xy/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

+ co

y(z) = arctan <\/%+Cl>

+ co

x
= —arctan [ ————
v(@) e ( —z? + Cl)
v Solution by Mathematica
Time used: 10.872 (sec). Leaf size: 57

-

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

~—

y(x) — co — arctan (#)

V—x2—2¢;
y(x) — arctan (L) +c
—z2 — 2¢;

y(z) = ca
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4.2 problem 2

Internal problem ID [6068]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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) =J—4],y(x), si

2
y(x)=%+3x+91n(x—3)—3—97}7r

v/ Solution by Mathematica

Time used: 0.49 (sec). Leaf size: 26

-

LDSolve [{x~2*y'' [x]+(y' [x]) "2-2*x*y' [x]==0,{y[2]==5,y"' [2]1==-4}},y[x],x, IncludeSin%ularSolution

1
y(z) — 5:13(9: +6) + 9log(x — 3) — %ir — 3
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4.3 problem 3

Internal problem ID [6069]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324

Problem number: 3.

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
[y(2) =5,¥'(2) =2

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

Ldsolve( [x~2xdiff (y(x),x$2)+diff (y(x) ,x) "2-2*x*diff (y(x),x)=0,y(2) = 5, D(y)(2) = J2] ,y(x), sin

+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, IncludeSingu}larSolutions

y(x) — %(wQ +6)
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4.4 problem 4

Internal problem ID [6070]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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], _L

vy +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(z) =0

y(z) = V2012 +2¢;
y(@) = V23 +2¢;
v/ Solution by Mathematica
Time used: 0.067 (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 [6071]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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],

y2y// + y/3 =0
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 34
Ldsolve (y(x)~2%diff (y(x) ,x$2)+diff (y(x) ,x)"3=0,y(x), singsol=all) J

y(z) =0
y(z) =
y(w) — e LambertW (—ci1e~®2e™%) —ca—z

v/ Solution by Mathematica
Time used: 0.086 (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(x) > | 1+
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4.6 problem 6
Internal problem ID [6072]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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,

1+9)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: 0.088 (sec). Leaf size: 21

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

N J

601(m+02)
ylx) - -1+

C1
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4.7 problem 7
Internal problem ID [6073]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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: 0.303 (sec). Leaf size: 51

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

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

Internal problem ID [6074]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

xy"—y’—z5=0

With initial conditions

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

-

dsolve( Lxsdiff (y(x),x82) =dits (y() ,x)+x75,y(1) = 1/2, D) (1) = 11,y(), singsol=all)

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

‘ DSolve [{x*y'' [x]==y' [x]+x75,{y[1]1==1/2,y"' [1]==1}},y[x],x,IncludeSingularSolutions -> True]

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

Internal problem ID [6075]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324

Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

zy'+y +2=0

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=0,y(2) = -1, D(y)(2) = -1/2],y(x), sings%1=all)

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

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 19

‘ DSolve [{x*y'' [x]+y' [x]+x==0,{y[2]==-1,y' [2]==-1/2}},y[x],x, IncludeSingularSolutiobs -> Truel
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4.10 problem 11

Internal problem ID [6076]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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)=2*y(x)*diff (y(x),x)"3,y(x), singsol=all)

y(z) =
1
<—1202 — 122 + 4y/—4 + 98 + 18zc; + 93:2) ’
y(z) = 5
2
C
+ ! .
3

(—12c2 — 127 + 4\/—4¢ + 9& + 18zc; + 9m2>

W=

(—12c2 — 122 + 4\/—4 + 98 + 18zc, + 9x2)

y(z) = — 1

(-12c2 — 122 + 4/—4S + 9& + 18zc; + 9x2>

1
3

1

> 3
i3 (—1202—12x+4\/ —402:f+902+18xcz+9m2) B 2er 1
(—1202—12m+4\/ —4c§+9c§+18z@+9z2) :
2
1
(—12(;2 — 122 + 4\/—4 + 98 + 18zc; + 9x2> ’
y(e) = — 1
G
1
3

(—12c2 — 127 + 4/—4S + 9& + 18zc; + 93:2)

1

3
~12¢,—120+4, /~4c} +9c§+18zC2+9x2) ,
C1
1

2\/§ 3 I
(—12cQ—12m+4\/ —4c3 +9c§+18mcz+9w2)

* 2




94

v/ Solution by Mathematica
Time used: 0.299 (sec). Leaf size: 346

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

y(z)
N {3/\/9302 + 18¢cox + 4¢13 + 9¢o? + 3x + 3
_) p—
3
f/\/9x2 + 18cox + 4c13 4+ 9¢92 + 3z + 3¢y V2

R 22/3(1 — iv/3) (v/92% + 18,z + 4ci® + 9% + 3z + 3c) 2% + V/2(—2 — 2iv/3) ¢

y(z -
4\/\/9332 + 18cox + 4¢13 4+ 9¢32 + 3z + 3¢y

22/3(1 + iv/3) (v92% + 18,z + 4ci® + 9% + 3z + 3c) 2% + 2iV/2(V3 + 1) 1
46/\/9x2 + 18cox + 4¢3 + 9¢52 + 3z + 3¢y

y(x) —
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4.11 problem 12

Internal problem ID [6077]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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=all) J

y(z) =0
y(z) =
€2 =z
c1 LambertW (eclcicl) —co—x
y(z) =e g

v/ Solution by Mathematica

Time used: 0.108 (sec). Leaf size: 29

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

y(z) = W <e6*61 (w+c2)—c1>



96

4.12 problem 13

Internal problem ID [6078]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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 (B)
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 20

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

-/

y(x) = c1 cos(Bz) + cosin(fz)
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4.13 problem 14
Internal problem ID [6079]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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(x) =0
y(z) = elambertW ((cata)este™) —cr+1

v/ Solution by Mathematica

Time used: 0.093 (sec). Leaf size: 25

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

y(z) — V(T L @te)Hte
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4.14 problem 15

Internal problem ID [6080]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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: 0.158 (sec). Leaf size: 25

e

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 [6081]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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]]

y// _ xy/Z =0

With initial conditions

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

-

N

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

y(x) = arccot (;)

v/ Solution by Mathematica
Time used: 1.165 (sec). Leaf size: 19

LDSolve [{y'' [x]==x*(y'[x]1)"2,{y[2]==1/4+Pi,y' [2]==-1/4}},y[x],x, IncludeSing'ularSolJutions -> Tr

y(x) — %(ﬂ' — 2arctan (g))



100

4.16 problem 17

Internal problem ID [6082]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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

-

N

dsolve([diff (y(x),x$2)=x*diff (y(x),x)"2,y(0) = 1, D(y)(0) = 1/2],y(x), singsol=al\F|.)

y(x) = arctanh <§> +1

v/ Solution by Mathematica
Time used: 0.217 (sec). Leaf size: 13

LDSolve [{y'' [x]==xx(y'[x])~2,{y[0]==1,y' [0]==1/2}},y[x],x,IncludeSingularSolut ionsJ -> True]

y(x) — arctanh(%) +1
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4.17 problem 18

Internal problem ID [6083]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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=all)

N J

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 9

-

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

y(z) — log(z — 2)
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4.18 problem 19

Internal problem ID [6084]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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=all)

N J

v/ Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 11

-

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

y(z) — log(4 — z)
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4.19 problem 20

Internal problem ID [6085]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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

-

LDSolve [{2*y' ' [x]==Sin[2*y[x]],{y[0]==Pi/2,y' [0]==1}},y[x],x, IncludeSingularSoluti})ns -> Truel]

{}
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4.20 problem 21

Internal problem ID [6086]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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, IncludeSingularSolutJions -> True

{}
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4.21 problem 23
Internal problem ID [6087]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324

Problem number: 23.

ODE order: 2.

ODE degree: 1.

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

x3y"—x2y'—|—x2—3=0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 16

-

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

(z) = ar’ + . +z+c

y\r) = 9 T 2

v/ Solution by Mathematica

Time used: 0.035 (sec). Leaf size: 21

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

c1z? 1
y(x)—)lT—F:c-l-E—i-cz
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4.22 problem 24

Internal problem ID [6088]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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: 0.186 (sec). Leaf size: 15

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

y(z) = c2 — log(z + ¢1)
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4.23 problem 25
Internal problem ID [6089]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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(a:) — ( ) _ ( 1) +e
C1 &1

v/ Solution by Mathematica

Time used: 0.902 (sec). Leaf size: 37

e hY

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

N\ J

S| @
. z +log (6° + ¢1) + c1c9

y(z) .

y(x) — Indeterminate

y(z) = c2
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4.24 problem 26
Internal problem ID [6090]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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)* — %) ¢? InverseJacobiAM (z, ¢;)

\/— sin (z)® + =

1

+ co
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v/ Solution by Mathematica
Time used: 5.916 (sec). Leaf size: 118

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

(22)+1-der poyjiogs :
\/@ EllipticF (30 ) m)

Veos(2z) + 1 — 4ey

y(z) = ca —

1—2¢;

Veos(2z) +1 — 4ey

cos(2a)-+1—der oy}t (33 —1_1201>

y(z) — + ¢

y(z) = c2
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4.25 problem 27
Internal problem ID [6091]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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

v/ Solution by Mathematica
Time used: 0.533 (sec). Leaf size: 47

-

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

~—

z log(l+ ¢z
_z  log(ltaz)

C2
C ¢?
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4.26 problem 28
Internal problem ID [6092]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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//_l_y/2=0

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: 1.769 (sec). Leaf size: 16

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

~—

y(x) = ¢ — log(cos(z + ¢1))
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4.27 problem 30
Internal problem ID [6093]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324

Problem number: 30.

ODE order: 2.

ODE degree: 2.

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

3

y' - <1+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+w+1)(cl+x—1)\/—

v Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 53

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

y(w)—>cz—i\/(x—1+cl)(x+1+cl)

y(z) =iz —14+c)(@+1+c)+c
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4.28 problem 31
Internal problem ID [6094]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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

( hY

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

N J

y(e) =
—cos(y(z))+cln(y(z)) —z—c2=0

v/ Solution by Mathematica

Time used: 0.181 (sec). Leaf size: 23

DSolve[y[x]*y'' [x]==(y' [x])"2*(1-y' [x]*Sin[y[x]1]-y[x]*y' [x]*Cos[y[x]] ),y[x],x, InkludeSingula

N

y(z) — InverseFunction[— cos(#1) + ¢; log(#1)&] [z + c2]
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4.29 problem 32

Internal problem ID [6095]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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), singsol=a11;

N\

y(z) = —i
y(z) =i
y(@) =

. ’[;(Cl — 1)
o=

€2 x 1
_C%+251+C%62+zc%—1+4LambertW(—ie_8102e_(:ixec‘ll6_022e_%:cel_%e_me_zqem(cl_l)>cl+2clc2+2clz+cg+z
e 4cqy
N 1 + C1

v/ Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 42

‘ DSolve [(1+y[x]~2)*y'' [x]+(y' [x])~3+y' [x]==0,y[x],x,IncludeSingularSolutions -> Tr’ue]

y(z) = cse(cr) sec(cl)W<sin(cl)e_((”+02)°052(°1))_Sin2(cl)> + tan(cr)
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4.30 problem 33

Internal problem ID [6096]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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
(v +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), singsoﬁ=a11)

y(x) = —ix 4+ ¢
y(x) =iz + 1
y(z) =0

y(z) = —c; — \/c% — 2 — 2xcy — 12

y(r) = —c1 + \/c% — 3 — 2zcy — 22

y(z) =c — \/c%—cg—ZsccQ — z2

y(x)=01+\/c%—c%—2x02—w2
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v/ Solution by Mathematica
Time used: 6.299 (sec). Leaf size: 121

LDSolve [(ylx]*y' ' [x]+1+(y' [x])"2)"2==(1+(y' [x])"2) "3,y [x],x, IncludeSingularSolutians -> True]
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4.31 problem 34

Internal problem ID [6097]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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

~N

Ldsolve( [x~2*diff (y(x) ,x$2)=diff (y(x),x)*(2*xx-diff (y(x),x)),y(-1) = 5, D(y)(-1) = Jl] ,y(x), sin

2

y(x)=%—2x+4ln(m+2)+g

v Solution by Mathematica
Time used: 0.49 (sec). Leaf size: 22

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

y(z) = 5 (@~ 4z + Blog(z +2) +5)
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4.32 problem 35
Internal problem ID [6098]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES Page 324

Problem number: 35.

ODE order: 2.

ODE degree: 1.

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

vy — '3z —2y) =0

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

-

Ldsolve (x~2+diff (y(x) ,x$2)=diff (y(x),x)*(3*x-2xdiff (y(x),x)),y(x), singsol=all) }

22 ciln(z? —¢)

y@) = 5+ 4o

v/ Solution by Mathematica

Time used: 0.327 (sec). Leaf size: 28

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

y(z) = %(ﬁ — c1log (2% + 1) + 2¢,)
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4.33 problem 36
Internal problem ID [6099]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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

-

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

~—

In (123 + 3cz)
3

y(z) =

v/ Solution by Mathematica

Time used: 0.255 (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 (2 +a) +c
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4.34 problem 37

Internal problem ID [6100]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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) (1) = 1]

,y(x), sings

y(z) =2"—In(—z*—1) +1+In(2) +in

v/ Solution by Mathematica
Time used: 0.891 (sec). Leaf size: 20

-

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

y(z) = z* —log (z* + 1) + 1 + log(2)
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4.35 problem 38
Internal problem ID [6101]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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’ — 2z — (xZ—y')2:0

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: 0.312 (sec). Leaf size: 24

-

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

~—

3
y(@) - 5 —log(~z+c)) + o
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4.36 problem 39

Internal problem ID [6102]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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 _ 2xy' + LEZ =0

With initial conditions

y(0) = %,y’(O) =1

v Solution by Maple
Time used: 0.313 (sec). Leaf size: 23

Ldsolve( [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,yJ(0) =1/2, D

y(z) = @ J; 2
y(z) = %2 +sin (z) + =

X Solution by Mathematica

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

\DSolve [{(y' ' [x]1)"2-2*y"' ' [x]+(y' [x]) "2-2*x*y' [x]+x~2==0,{y[0]==1/2,y' [0]==1}},y[x]

,X,IncludeSi

Not solved
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4.37 problem 40

Internal problem ID [6103]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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
x
y(z) = 15 +c
1 5 2
y(z) = QGT" — T+ e

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 21

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

1
y(x) — 56156(:13 —2c1) + ¢



124

4.38 problem 41

Internal problem ID [6104]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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*diff(y(x),x$2)—2*diff(y(x),x)),y(x), %ﬁngsol=a11)

y(z) = /RootOf —61n (z)

=

3_f\/7 3(< 1J )_f+1)2(9_f—4)4> —22§<<3 J(sJ )_f+1)

_fO_f-4)

+ 601 .’D3d.’IJ +co

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

tDSolve[(y"[x])‘3==12*y'[x]*(x*y"[x]-2*y'[x]),y[x],X,IncludeSingularSolutions -%JTrue]

Not solved
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4.39 problem 42

Internal problem ID [6105]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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]]

yy'y’ —y° +1=0

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 87

e

Ldsolve (3xy (x)*diff (y(x) ,x)*diff (y(x) ,x$2)=diff (y(x),x)"3-1,y(x), singsol=all)

—/

Sew@ +0E
261
3(cly(x) + 1)3 — T —Cy = 0
c1 (—1 + z\/g)
3 3
_ (Cly(x)—'_l) —27—02:0
c1 (1 + 2\/3)

v/ Solution by Mathematica

Time used: 0.174 (sec). Leaf size: 126

‘ DSolve [3*y[x]*y' [x]*y'' [x]==(y'[x])~3-1,y[x],x,IncludeSingularSolutions -> True] ‘

) = Ze 3 (—9 +2vV6(e* (z + ¢,)) 3/2>

<
~
8

<
=
&
d

e 3a (—9 + 2\/6(—\3/—_163C1 (z+c2)) 3/2)

) —

<
—~
8
Ol Ol Ol

e 3 <—9 + 2\/6((—1)2/36361 (x + cz)) 3/2>
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4.40 problem 43

Internal problem ID [6106]

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

Section: CHAPTER 16. Nonlinear equations. Section 101. Independent variable missing. EXER-
CISES 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]]

4y —y* —3=0

v Solution by Maple

Time used: 0.14 (sec). Leaf size: 91

r

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

LIS

4(cry(z) —3)

B 3cy “ea=0
4(Cly(§c)l_ 3)% —r—c=0
_4i(clygj -y =0
si(cry(z) —3)% Z—cy=0

301
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v/ Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 156

LDSolve [4xy [x]*(y' [x])~2*y'' [x]==(y' [x])~4+3,y[x],x,IncludeSingularSolutions -> TrJue]

oo 8+\/_ elder ( a:—i—cz)) 4/3)

e (84 \/_ e (z + ¢2)) 4/3>

(

el (8 i€l (z + )) 4/3)
(
(

el 8—|—\/_ dor x+c))4/3)
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