A Solution Manual For

Ordinary differential equations and
calculus of variations. Makarets and
Reshetnyak. Wold Scientific. Singapore.
1995

ORDINARY
DIFFERENTIAL
EQUATIONS AND
CALCULUS OF
VARIATIONS

M. V. Makarets
V. Yu. Reshetnyak

Nasser M. Abbasi

May 16, 2024



Contents

1

Chapter 1. First order differential equations. Section 1.1 Separable
equations problems. page 7

Chapter 1. First order differential equations. Section 1.2 Homoge-
neous equations problems. page 12

Chapter 1. First order differential equations. Section 1.3. Exact
equations problems. page 24

Chapter 2. Linear homogeneous equations. Section 2.2 problems.
page 95

Chapter 2. Linear homogeneous equations. Section 2.3.4 problems.

page 104



1

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35

Chapter 1. First order differential equations.
Section 1.1 Separable equations problems. page 7

problem 1 . . . . . oL
problem 2 . . . .. (4]
problem 3 . . . . .. L
problem 4 . . . . ... e
problem 5 . . . ... [
problem 6 . . . . ... L
problem 7 . . . ... [0l
problem 8 . . . . .. L 11
problem 9 . . . .. L 12
problem 10 . . . . . . .. 13|
problem 11 . . . . . . .. 14
problem 12 . . . . .. 151
problem 13 . . . . . . ... e 161
problem 14 . . . . . . .. e 17
problem 15 . . . . .. L 18]
problem 16 . . . . . . .. 19
problem 17 . . . . .. e 211
problem 18 . . . . . . . 22]
problem 19 . . . . .. L 23]
problem 20 . . . . ... 24
problem 21 . . . . L 251
problem 22 . . . .. L L e 261
problem 23 . . . . .. 271
problem 24 . . . . .. e e e 28]
problem 25 . . ... L 29]
problem 26 . . . . ... 301
problem 27 . . . . L e e e 31l
problem 28 . . . . ..
problem 29 . . . ...
problem 30 . . . ... 34
problem 31 . . . . ..
problem 32 . . . .. .. e 3061
problem 33 . . . . ... e e 37
problem 34 . . . ... 38}
problem 35 . . . ... 391



1.1 problem 1
Internal problem ID [5714]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

Ldsolve(diff(y(x),x)=x“2/y(x),y(x), singsol=all)

vV 61173 + 961

yla) =-———
6.’L'3 + 961
ylz) = L

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 50

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

y(z) — —\/g\/m
y(z) — \/g\/x:" + 3c;



1.2 problem 2
Internal problem ID [5715]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

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

u(z) = _\/61n(x3?:|— 1) + 9¢

y(z) = \/ﬁln(:c*?‘; 1) + 9¢;

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 56

LDSolve [y' [x]==x"2/(y[x]1*(1+x73)),y[x],x,IncludeSingularSolutions -> True]

y(x) — —\/g\/log (z34+1)+ 3¢y
y(x) — \/g\/log (23 +1) + 3¢,




1.3 problem 3
Internal problem ID [5716]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —sin(z)y=0

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

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

—cos(z)

y(z) = cie

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 19

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

N

y(x) = cre” cos(z)
y(z) =0



1.4 problem 4

Internal problem ID [5717]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—/1—42=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

| dsolve (x*diff (y(x),x)=sqrt(1-y(x)~2),y(x), singsol=all) J

y(x) =sin (In (z) + ¢1)

v/ Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 29

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

y(x) — cos(log( )+ c1)
y(z) —
y(z) —

(z)

y(x —)Interval[{ 1,1}]



1.5 problem 5
Internal problem ID [5718]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

/ x2
Yy 2 —
I+y
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 268
Ldsolve (diff (y(x) ,x)=x"2/(1+y(x)~2) ,y(x), singsol=all) J

2
<4cc3 +12¢; + 4+/26 + 6¢123 + 93 + 4) P4
y(z) = 1
2 (4:03 +12¢; + 41/28 + 6¢123 + 9¢3 + 4) ’

2
(1+iV3) (42° + 12¢1 +41/a% + 6007 + 9 +4) "+ 4i/3 — 4

y(z) = —

-

3

4 <4x3 +12¢; + 4+/8 + 6¢123 + 9} + 4)
2

y(z)
2 2
i(40° + 1261 +4/25 + 6er0® + 95 +4) " V3 + 413 — (40° + 1261 +41/20 + 60127 + 06 +4) " +¢

[

3

4 <4x3 +12¢; + 4+/8 + 6¢123 + 9} + 4)



v/ Solution by Mathematica
Time used: 2.179 (sec). Leaf size: 307

kDSolve [y' [x]==x"2/(1+y[x]~2),y[x],x,IncludeSingularSolutions -> Truel

—2 + V/2(2® + /2 + 6¢123 + 4 + 9¢:2 + 3¢1) 23

y(z) — -
22/3\/x3 + /28 + 6c123 + 4 4 9¢,2 + 3¢
i(V3+1) {’/:c3 + /26 + 60173 + 4+ 9ci2 + 3¢y
y(z) — 3
2v/2
1+4+iv3
+ i3
22/3</x3 + /26 + 6¢123 + 4 + 9¢12 + 3¢
1—4V3
y(z) -

22/3</x3 + /26 + 6c123 + 44 9¢,2 + 3¢

(1 +zx/§) i/z‘i" + \/x6 +6¢c123 + 4+ 9¢12 + 3¢;
2v/2




1.6 problem 6

Internal problem ID [5719]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zyy —V1+y2=0

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

Ldsolve (x*y (x)*diff (y(x) ,x)=sqrt (1+y(x)~2),y(x), singsol=all) J

In(z) —\/14+y ()’ +c1=0

v/ Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 65

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

— —\/10g2(x) + 2¢; log(z) — 1+ ¢12

()

y(x) — \/log2(x) + 2¢; log(z) — 1 + ¢12
(x) = —i
()




1.7 problem 7

Internal problem ID [5720)]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(22 —1)y +2z5° =0

With initial conditions

[y(0) = 1]
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 20
Ldsolve( [(x~2-1)*diff (y(x),x)+2xx*y(x)~2=0,y(0) = 1],y(x), singsol=all) J
1

A o gy Y o

v Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 26

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

7
ilog(z?2—1)+m+13

y(z) =

10



1.8 problem 8

Internal problem ID [5721]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —3ys =0
With initial conditions
[y(2) = 0]
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x)=3%y(x)~(2/3),y(2) = 01,y(x), singsol=all) J
y(z) =0

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

e

LDSolve [{y' [x]==3%y[x]1~(2/3),{y[2]==0}},y[x],x,IncludeSingularSolutions -> Tru\ ]

y(z) =0

11



1.9 problem 9

Internal problem ID [5722]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zy +y—y*=0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 9

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

v/ Solution by Mathematica
Time used: 0.252 (sec). Leaf size: 10

e B

LDSolve H{xxy' [x]+y[x]==y[x]~2,{y[1]==1/2}},y[x] ,x,IncludeSingularSolutions -> jl'rue]

_>
y(x) poraE

12



1.10 problem 10

Internal problem ID [5723]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2uz’y +y? =2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

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

y(z) = \/ezcy + 2

y(z) = —\/exc; + 2
v Solution by Mathematica

Time used: 0.289 (sec). Leaf size: 70

N\

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

@) _VETE
y —
Rara



1.11 problem 11

Internal problem ID [5724]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v —xy® — 2y =0

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

-

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

N\

2

Vo) = e

v/ Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 37

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

em2+01
Y@ = =y e
y(z) = -1
y(z) =0

14



1.12 problem 12

Internal problem ID [5725]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(1+2)e?=1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

Ldsolve((1+diff(z(t),t))*exp(—z(t))=1,z(t), singsol=all)

1
t)y=In (-
) =In < cet — 1)
v/ Solution by Mathematica
Time used: 0.722 (sec). Leaf size: 28

-

LDSolve [(1+z' [t]1)*Exp[-z[t]]==1,z[t],t,IncludeSingularSolutions -> Truel

0 g (1 (159))

z(t) = 0

15

| —



1.13 problem 13

Internal problem ID [5726]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y 3z 4442

0
2y — 2

With initial conditions

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 19

Ldsolve([diff(y(x),x)=(3*x"2+4*x+2)/(2*(y(x)-1)),y(O) = -1],y®), singsol=a11)J

y(zr) =1—+/(z+2) (22 + 2)

v/ Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 26

-

LDSolve [{y' [x]==(3*x"2+4x*x+2) /(2% (y[x]-1)) ,{y[0]==-1}},y[x] ,x, IncludeSingularS}lutions -> Tru

y(z) > 1— Va3 +222 + 2z +4

16



1.14 problem 14

Internal problem ID [5727]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—(1+e")yy = —€

With initial conditions

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 19

‘ dsolve([exp(x)-(1+exp(x))*y(x)*diff (y(x),x)=0,y(0) = 1],y(x), singsol=all)

y(z) = /2In(e* +1) —2In(2) + 1

v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 23

‘ DSolve [{Exp [x]-(1+Exp [x]) *y [x] *y' [x]==0,{y[0]==1}},y[x] ,x, IncludeSingularSolu#ions -> True]

y(z) — \/2 log (e + 1) + 1 —log(4)

17



1.15 problem 15
Internal problem ID [5728]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y LY
w—1+1+y

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

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

T
—14c(z—1)

y(z) =

v Solution by Mathematica
Time used: 0.417 (sec). Leaf size: 33

kDSolve [y[x]/(x-1)+x/(y[x]+1)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

C1
r+erx—1
y(r) = -1
y(z) = 0

18



1.16 problem 16
Internal problem ID [5729]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(2 +y)y =-22° -z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 113

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

V=2 — 2v/—45T— 422 — 8¢; — 1

y(z) = 5
y(@) = V=2 —2v/—4zT — 427 —8¢; — 1
2
y(z) = V=24 2v/—4zF — 422 — 8¢; — 1
2
y(z) = V=24 2v/—42F — 42% — 8¢c; — 1
2

19



v/ Solution by Mathematica
Time used: 2.086 (sec). Leaf size: 151

kDSolve [(x+2%x~3)+(y [x]+2*y [x] ~3) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(@) - Vol— V4" = 4a? + 1+ 8q
V2

. V=1 —+/—4z" — 422 + 1 + 8¢,

V2

u(z) _)_\/—1+\/—4x4—4m2—|—1+801
V2

R V=14 v—4z" — 422 +1 + 8¢

V2

y(z)

y(z)

20



1.17 problem 17
Internal problem ID [5730]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

gl
G-

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

Ldsolve(i/sqrt (x)+diff (y(x),x)/sqrt(y(x))=0,y(x), singsol=all) J

VY (@) + vz —c1 =0

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 21

e B

LDSolve [1/Sqrt [x]+y' [x]/Sqrt[y[x]1]1==0,y[x],x,IncludeSingularSolutions -> True]J

y(x) — %(—2\/5 +c1)?

21



1.18 problem 18
Internal problem ID [5731]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

Ldsolve(i/sqrt (1-x~2)+diff (y(x),x)/sqrt (1-y(x)~2)=0,y(x), singsol=all) J

y(x) = —sin (arcsin (z) + ¢;)

v/ Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 37

e B

LDSolve [1/Sqrt[1-x~2]+y' [x]/Sqrt[1-y[x]~2]==0,y[x],x,IncludeSingularSolutions J—> True]

r+1

y(x) — cos (2 arctan <1—_$2) + cl>

y(z) — Interval[{—1,1}]

22



1.19 problem 19

Internal problem ID [5732]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2z\/1—y2+9y'y=0

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

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

(y(z) —1) (y(z)+1) _ 0
1-y(z)’

Cl+.’132+

v Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 69

e N
LDSolve [2#x*Sqrt [1-y [x] ~2] +y [x] *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

T

T 1
T

<

y(z) = —/ =24+ 20122 + 1 — ¢;2
y(z) = /-2t +2c122 + 1 — ;2
(z) = —

y(z) =1

23



1.20 problem 20
Internal problem ID [5733]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—-@—-1)(A+2)=0

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

Ldsolve(diff(y(x),x)=(y(x)—1)*(x+1),y(x), singsol=all)

z(z+2)

y(z) =14 cie 2

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 25

e

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

~—

y(z) = 1+ cre®@+?
y(@) =1

24



1.21 problem 21

Internal problem ID [5734]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

/ r—Yy __

y—e" V=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

-

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

-

y(@) = In (¢ +c1)

v/ Solution by Mathematica
Time used: 0.743 (sec). Leaf size: 12

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

y(x) — log (e + 1)

25



1.22 problem 22
Internal problem ID [5735]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

Ldsolve (diff (y(x) ,x)=sqrt(y(x))/sqrt(x),y(x), singsol=all) J

VY (@) —vr—c1=0

v/ Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 26

LDSolve [y' [x]==8qrt[y[x]]/Sqrt[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) = 3(2\/§+ )’
y(z) =0

26



1.23 problem 23

Internal problem ID [5736]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.

Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-

lems. page 7

Problem number: 23.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

| dsolve(diff (y(x),x)=sqrt(y(x))/x,y(x), singsol=all)

Vi@ -2 e =0

v/ Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 21

-

LDSolve [y' [x]==8qrt[y[x]]/x,y[x],x,IncludeSingularSolutions -> True]

-/

y(z) — }l(log(x) +c1)?
y(z) =0
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1.24 problem 24

Internal problem ID [5737]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2 —10°t* =0

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

Ldsolve(diff(z(x),x)=10‘(x+z(x)),z(x), singsol=all)

1
In <_ c1 In(2)+c; In(5)+10% )
In (2) + In (5)

z(x) =

v Solution by Mathematica
Time used: 0.93 (sec). Leaf size: 24

LDSolve [z' [x]==10" (x+z[x]) ,z[x] ,x,IncludeSingularSolutions -> True]

log (—10% + ¢1(— log(10)))
2(w) = - log(10)
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1.25 problem 25
Internal problem ID [5738]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

=—-t+1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve (diff (x(t),t)+t=1,x(t), singsol=all) J

1
z(t) = —§t2 +t+e

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 16

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

t2
z(t) — —E-I-t-l-cl
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1.26 problem 26
Internal problem ID [5739]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

y —cos(z—y)=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 14

Ldsolve (diff (y(x) ,x)=cos(y(x)-x),y(x), singsol=all) J

y(z) = z — 2 arccot (—z + ¢1)

v/ Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 40

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

& J

y(z) = T+ 2cot™" <x - ﬂ)

y(x) = z + 2cot™ <a: - ﬂ)
y(z) =z
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1.27 problem 27
Internal problem ID [5740)]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

v —y=2r-3

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

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

y(z) = -2z +1+€¢

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 16

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

y(x) > -2+ ce” +1
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1.28 problem 28

Internal problem ID [5741]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

u+z)y =1

With initial conditions

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 9

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

y(z) =—§—1

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 12

e B
LDSolve [{ (x+2*y [x]) *y' [x]==1,{y[0]==-1}},y[x],x,IncludeSingularSolutions -> Trj.\e]

y(x)—)—g—l
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1.29 problem 29
Internal problem ID [5742]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

y+y =1+2z

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

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

ylx) =2z —14+ce™®

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 18

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

y(z) > 2x+ce -1
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1.30 problem 30
Internal problem ID [5743]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

y —cos(zx—y—1)=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

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

y(zr) =x — 1 — 2 arccot (—z + ¢1)

v/ Solution by Mathematica
Time used: 0.551 (sec). Leaf size: 50

‘ DSolvely' [x]==Cos [x-y[x]-1],y[x],x,IncludeSingularSolutions -> True]

y(z) = —2cot™! (—x—l—l—i—ﬂ) -1

2
y(z) = — 2cot™! (—x+1+%> -1
ylx) -z -1
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1.31 problem 31
Internal problem ID [5744]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

y +sin(z+1y)>=0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

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

y(x) = —z — arctan (—z + ¢1)

v Solution by Mathematica
Time used: 0.195 (sec). Leaf size: 27

e

kDSolve [y' [x]+Sin[x+y[x]]~2==0,y[x] ,x,IncludeSingularSolutions -> True]

~—

Solve[2(tan(y(z) + z) — arctan(tan(y(z) + z))) + 2y(z) = c1,y(z)]
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1.32 problem 32
Internal problem ID [5745]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

Y —2/2z+y+1=0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 56

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

In(— \/ 2% T
r—2x+y(r)+1- <1+ 22+y()+1>
<\/2x+y(:c)+1+1> +ln(y(z)+2z)

2

9 —C1:O

In
+

v Solution by Mathematica
Time used: 11.43 (sec). Leaf size: 48

LDSolve [y' [x]==2%Sqrt [2*x+y[x]+1] ,y[x] ,x,IncludeSingularSolutions -> True]

y(z) — W(—e_”_%“l) 24 2W(—e‘“"_%+cl> — 2z
y(z) = —2z
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1.33 problem 33

Internal problem ID [5746]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 33.

ODE order: 1.

ODE degree: 1.

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

Y —(@y+z+1)°=0

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

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

y(z)=—z—1—tan(—z +¢1)

v Solution by Mathematica
Time used: 0.498 (sec). Leaf size: 15

e

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

~—

y(z) - —z +tan(x +¢1) — 1

37



1.34 problem 34
Internal problem ID [5747]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 34.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v? + z0? + (xz—yxz)y’zo

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

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

x

y(z) =ze :

—ciz+1
LambertVV<7e z >z+c1171

v/ Solution by Mathematica
Time used: 5.623 (sec). Leaf size: 30

-

.
LDSolve [(y[x]~2+x*y [x] ~2)+(x"2-x"2*xy [x] ) *y ' [x]==0,y[x],x, IncludeSingularSolutiﬁons -> True]
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1.35 problem 35

Internal problem ID [5748]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.1 Separable equations prob-
lems. page 7

Problem number: 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(1+97) (e —ye') —(1+y)y =0

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 30

Ldsolve((1+y(x)”2)*(exp(2*x)—exp(y(x))*diff(y(x),x))—(1+y(x))*diff(y(x),x)=0,yKX), singsol=al

ﬁ — arctan (y(z)) — M

5 —e¥@ ¢ =0

v/ Solution by Mathematica
Time used: 0.696 (sec). Leaf size: 70

 DSolve [ (1+y[x]~2)*(Exp [2+x]-Exp[y[x]1+y' [x])-(1+y[x])#y' [x]==0,y[x],x,IncludeSingularSolutic

y(z) — InverseFunction {e#l + (1 — 2) log(—#1 +1) + (1 + 3) log(#1 + i)&] [ﬁ
2 2 2 2 2
+ CI:|
y(x) = —i
y(x) =1
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2.1 problem 1
Internal problem ID [5749]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

—y+(@+y)y =-=z

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

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

y(z) = tan (RootOf (2_Z + In (sec (_Z)Q) +2In(z) +2¢1)) @

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 34

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

Solve [arctan (@) + %log (%?2 + 1) = —log(z) + c1,y(x)

42



2.2 problem 2
Internal problem ID [5750]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—2zy+2°y =0

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

-

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

N\ J

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

-

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

y(z) — cres z?
y() =0
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2.3 problem 3
Internal problem ID [5751]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

2zy’ —y(22® —y*) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 83

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

N\ J

_ V24/(2c; — explntegral; (—z2)) e**
N —2¢; + explntegral; (—x?)

_ v2/(2c; — explntegral, (—z2)) e**
N 2¢; — explntegral, (—z?)

y(z)

y(z)

v/ Solution by Mathematica
Time used: 0.269 (sec). Leaf size: 65

LDSolve [2xx*y' [x]==y [x]*(2*x~2-y[x]~2),y[x],x,IncludeSingularSolutions -> True}]

22

ez

ExplntegralEi(z2
%) g2 (=2) + c

22
2

e

ExplIntegralEi(z2
p gz (=2) + ¢

44



2.4 problem 4
Internal problem ID [5752]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

v 42’y —zyy =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 17

e hY

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

N\ J

y(z) = —z LambertW (_e; )

v/ Solution by Mathematica
Time used: 2.289 (sec). Leaf size: 25

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

T

y(x) > —zW (— e_q>
y(z) =0
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2.5 problem 5
Internal problem ID [5753]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

(2 +y°)y —22y=0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 47

Ldsolve((x“2+y(x) ~2)*diff (y(x),x)=2%x*y(x),y(x), singsol=all) J
1—/4c3z?2+1
y(z) = 5
C1
1+ /4c3z? +1
y(z) = %

v/ Solution by Mathematica
Time used: 0.931 (sec). Leaf size: 70

e B

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

Y(@) > & (~VarT T e - e

y(w) = 5 (VAT e — )
y(z) =0
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2.6 problem 6
Internal problem ID [5754]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

—y-l-xy’—tan(%)x:O

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

Ldsolve (xxdiff (y(x) ,x)-y(x)=x*tan(y(x)/x),y(x), singsol=all) J

y(x) = arcsin (¢1z)

v/ Solution by Mathematica
Time used: 6.102 (sec). Leaf size: 19

DSolve [x*y' [x]-y[x]==x*Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> True]

& J

y(x) — zarcsin (e z)
y() =0
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2.7 problem 7
Internal problem ID [5755]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 7.

ODE order: 1.

ODE degree: 1.

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

zy —y+zer =0

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

-

Ldsolve (xxdiff (y(x) ,x)=y(x)-x*exp(y(x)/x),y(x), singsol=all)

-/

y(z)=—In(In(z)+c1) =

v Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 16

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

y(x) = —zlog(log(z) — 1)
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2.8 problem 8
Internal problem ID [5756]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

—y+xy’—(x+y)ln(x‘;y) =0

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

Ldsolve (xxdiff (y(x) ,x)-y(x)=(x+y(x))*1n((x+y(x))/x),y(x), singsol=all) J

y(x) = z(—1 + %)

v/ Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 24

-

DSolve [x*y' [x]-y[x]==(x+y[x])*Log[ (x+y[x])/x],y[x],x, IncludeSingularSolution;s -> True]

N\

y(z) — x(—l + ee_clw>
y(x) =0

49



2.9 problem 9
Internal problem ID [5757]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

xy' — ycos (g> =0
T

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

Ldsolve (xxdiff (y(x) ,x)=y(x)*cos(y(x)/x),y(x), singsol=all) J

y(z) = RootOf <1n (z) 4 ¢ — ( / - 3 +1COS (_a))d_a)> z

v/ Solution by Mathematica
Time used: 2.086 (sec). Leaf size: 33

( hY

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

N J

y(z)

Solve [ /

e 1
1 (cos(K[1]) — 1)K[1]dK[l] = log(z) + Cl,y(x)]
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2.10 problem 10
Internal problem ID [5758]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

y++Ty—xy =0

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

-

Ldsolve ((y(x)+sqrt (xxy(x)))-x*diff (y(x) ,x)=0,y(x), singsol=all)

-/

1
11(17) —c =0

v/ Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 17

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

y(z) = gallog(z) + 1)’
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2.11 problem 11
Internal problem ID [5759]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

/

zy — 22—y —y=0

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

‘ dsolve (x*diff (y(x),x)-sqrt(x~2-y(x)~"2)-y(x)=0,y(x), singsol=all) J

y(z)

— arctan +In(z) —c1=0

22—y (z)°

v/ Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 18

e N
LDSolve [x*y' [x]-Sqrt [x~2-y[x]~2]-y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) — —z cosh(ilog(z) + ¢1)
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2.12 problem 12
Internal problem ID [5760)]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

/

y—(z—y)y' =—=2

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

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

y(z) = tan (RootOf (—2_Z + In (sec (_Z)Z) +2In(z)+2¢1)) z

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 36

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

2 T

Solve B log (y(z')z + 1) — arctan (M> = —log(z) + c1,y(x)
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2.13 problem 13
Internal problem ID [5761]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

2zy —y* + (y* + 2zy — 2%) ¢ = —2°

With initial conditions

[y(1) = —1]

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 7

Ldsolve([(x"2+2*x*y(x)—y(x)"2)+(y(x)"2+2*x*y(x)-x"2)*diff(y(x),x)=0,y(1) = —1]}y(x), singsol=

y(z) =~z

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

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

{

54



2.14 problem 14
Internal problem ID [5762]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

—y+zy —y'y=0

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

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

N J

() =~ ;
Y = T LambertW (—ze)

v/ Solution by Mathematica
Time used: 3.949 (sec). Leaf size: 25

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

y(z) — W (—e—oiz)

y(z) =0

%)



2.15 problem 15
Internal problem ID [5763]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

y2+(w2—xy)y’=0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 17

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

y(xz) = —z LambertW <_e; >

v/ Solution by Mathematica
Time used: 2.172 (sec). Leaf size: 25

e hY

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

N\ J

y(z) = —aW (—e:l>
y(z) =0
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2.16 problem 16
Internal problem ID [5764]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

xy—l—yz —:C2yl — —:C2

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

e hY

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

N\ J

y(z) =tan(In(z) + c1) x

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 13

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

y(z) — xtan(log(x) + ¢1)

57



2.17 problem 17
Internal problem ID [5765]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 5.532 (sec). Leaf size: 40

Ldsolve(1/(x“2—x*y(x)+y(x)“2)=1/(2*y(x)‘2-x*y(x))*diff(y(x),x),y(x), singsol=all)

y(z) = (RootOf (_Zar*+2 Zar*—_7—2 77— 1)2 + 2) x
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v/ Solution by Mathematica
Time used: 60.201 (sec). Leaf size: 1805

LDSolve [1/(x~2-x*y [x]+y [x] ~2)==1/ (2*y [x] ~2-x*y [x])*y' [x],y[x],x, IncludeSingulachSolutions -> 1

6401

1
—-|-v3 f/ 5de?erz 4 6v/31/eterzt (27xt + eder) 4 eber 4
f/ 54e2e1zt + 6v/31/eterzt (27z4 + eder) +

6401

—V3 |- €/54e2°1x4 + 6v/3\/eterzt (274 + eter) 4 eber —

{*/5462c1x4 + 6\/5\/6401.’174 (27x4 + 6401) +e

+ 9z
y(z)
1 3 6401
~5 —V3 \/546201134 + 6v/3/edergd (274 + eder) 4 eber 4
{’/ 54e2c1x4 + 6\/?)\/ eteigd (27x* + eter) +

6401

+V3 |- </54e2clx4 + 6V/3/edergd (2724 + eler) 4 eber —

f/ 5de?erzd 4 6v/31/ ezt (2724 + edor) + ¢

+ 9x

( 59
1 o | - — Sd4cq




2.18 problem 18
Internal problem ID [5766]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

2zy

I _

Y732 y? 0

v/ Solution by Maple

Time used: 0.031 (sec). Leaf size: 317

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

=

(12\/3 T4/ 279:20% —4cy —108x20%+8>

1+ 5 + 2 i

3
(12\/5 T4/ 27x20§ —4c1 —1083020% -|—8)

y(z) = 30
y(z) =
2
(1+iv/3) (12\/3 o212 — de; — 108222 + 8) 43— 4(12\/5 2\/2T22 — d ey — 108222 -
- 1
12 (12\/3 o\/2T2E — de; — 10822 + 8) ‘e
y(z)

2
(iv3 — 1) (12\/3 o212 — de; — 108222 + 8) P 4iV3+ 4(12\/5 o\/2T22EE — de; — 108222 + §
1
12 (12\/3 o\/2T22E — de; — 108222 + 8) ‘e
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v/ Solution by Mathematica
Time used: 60.196 (sec). Leaf size: 458

kDSolve [y' [x]==2xx*y[x]/(3*x~2-y[x]~2),y[x],x,IncludeSingularSolutions -> True}]

1 f/ 27ec1z2 4 3v/81e2c1 4 — 12e4c142 — 2e3cr
3 V2

y(z) =

\3/56201
+ 3
\/ 27e132 + 3v/8le21 gt — 12et132 — 2e3
7,(\/3 + z) €/Q7eclx2 + 3v/8le2c1t — 12¢de1 42 — 2e3c1
6v/2
Z(\/g - 1/) 6201 ecl

— &t

y(z) —

3 22/3 {'/27601.152 + 3V/8le2eigt — 12ede172 — 2e3cr

i(v3—1) {’/ 27e13? + 3v/8le2i gt — 12ete132 — 2e3a1
6v/2
'L(\/§ + Z) e2a el

y(z) > —

+

3 92/3 {’/27601 22 4 3v/81e2c1 24 — 12etc12 — 2¢3cr
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2.19 problem 19
Internal problem ID [5767]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 19.

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 34

e

Ldsolve([diff(y(x),x)=x/y(x)+y(x)/x,y(—1) = 0],y(x), singsol=all)

~—

y(x) = /2In(z) — 2irx
y(z) = —y/2In(z) — 2irx

v/ Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 48

LDSolve Hy' [x]==x/y [x]+y[x]/x,{y[-1]==0}},y[x],x,IncludeSingularSolutions -> T#ue]

y(z) = —v2z+/log(z) — i
y(z) = V2x+/log(z) — im

62



2.20 problem 20
Internal problem ID [5768]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 20.

ODE order: 1.

ODE degree: 1.

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

zy —y—Vy:—12=0

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

‘ dsolve (x*diff (y(x) ,x)=y(x)+sqrt(y(x)~2-x72),y(x), singsol=all) J
2 2
—az’ +y(z) + 1/ y(z)” — 22
x? =0

v/ Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 14

-

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

y(z) = —z cosh(log(z) + ¢1)

63



2.21 problem 21
Internal problem ID [5769]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

y+2vzy—2)y =0

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

-

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

-/

In (y(z)) + #(x) =0

v/ Solution by Mathematica
Time used: 0.23 (sec). Leaf size: 33

LDSolve [y [x]+(2*Sqrt [x*y [x]]-x) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

Solve + 2log (%x)> = —2log(z) + c1, y(x)

y(z)

T

64



2.22 problem 22
Internal problem ID [5770]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

zy’—ln(%)yzO

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

Ldsolve (xxdiff (y(x) ,x)=y(x)*1n(y(x)/x),y(x), singsol=all)

ci1x+1

y(z) =" g

v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 24

kDSolve [x*y' [x]==y[x]*Logly[x]/x],y[x],x,IncludeSingularSolutions -> Truel

y(x) — zeltee

y(z) = ex
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2.23 problem 23
Internal problem ID [5771]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 23.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Y(y+y)—z(x+y) =0

With initial conditions

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

‘ dsolve ([diff (y(x),x)*(diff (y(x),x)+y(x))=x*(x+y(x)),y(0) = 0],y(x), singsol=a#.1)

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 28

-

LDSolve [{y' [x]*(y' [x]+y[x])==x*(x+y[x]),{y[0]==0}},y[x],x, IncludeSingularSolutjﬁons -> True]

2

T
y(z) — b}
ylz) > —x—e*+1

66



2.24 problem 24
Internal problem ID [5772]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 24.

ODE order: 1.

ODE degree: 2.

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

2
(zy +y)" —yy*=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 124

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

y(x) =4z
y(z) =0
2¢2(—v2¢1 + )
ylz) = - —2¢2 + 22
2¢2(V2 ¢ + )
y(z) = - —2c2 + 22
u(z) = c:{‘\/%— 2c2x
—2cf + 422
c%(\/ﬁcl + 2z)
y(@) = 2¢2 — 4x2

67



v/ Solution by Mathematica
Time used: 0.501 (sec). Leaf size: 62

-

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

4e 21

2+ ey
6—201

2 +4e2ag

y(z) = —

y(z) > —

y(z) =0
y(z) = 4z
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2.25 problem 25
Internal problem ID [5773]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 25.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

2y — 3zyy + 247 =0

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

e B

Ldsolve (x72+diff (y(x) ,x) "2-3*x*xy (x) *diff (y(x) ,x) +2*y(x) ~2=0,y(x), singsol=a11)J

y(x) = c12?

y(x) = az

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 24

e B

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

y(z) = az
y(z) = az
y(z) =0

2
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2.26 problem 26
Internal problem ID [5774]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

—y+azy —r24+y?=0

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

‘ dsolve (x*diff (y(x) ,x)-y(x)=sqrt(x~2+y(x)~2),y(x), singsol=all) J

—c12? 4 y(z) + /22 +y (z)?

xr2

v/ Solution by Mathematica
Time used: 0.331 (sec). Leaf size: 27

-

LDSolve [x*y' [x]-y[x]==Sqrt[x~2+y[x] ~2],y[x],x,IncludeSingularSolutions -> Truej]

y(x) — %e_cl (—1 + 62°1x2)
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2.27 problem 27
Internal problem ID [5775]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 27.

ODE order: 1.

ODE degree: 2.

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

yy'? +2zy —y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 71

-

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

| —

y(z) = —iz

y(z) =iz

y(z) =0

y(@) = Ve (e — 2z)
y(z) = Ve (a1 + 2z)
y(x) = —v/c1 (¢ — 2x)
y(@) = —Ve1 (e + 22)



v/ Solution by Mathematica
Time used: 0.451 (sec). Leaf size: 126

-

N
kDSolve [y [x]*(y' [x])"2+2*x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) = —e?/—2z + e
y(z) = €7 /—2z + et
y(z) = —e7 2z + et
y(x) — e /2 + et
y(z) =0

y(z) - —izx

y(x) — iz
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2.28 problem 28
Internal problem ID [5776]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+x
e

Y+ 0

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

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

Xz C1
y(z) = 3T 2
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17

‘ DSolve[y' [x]+(x+2*y[x])/x==0,y[x],x,IncludeSingularSolutions -> True]
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2.29 problem 29
Internal problem ID [5777]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

/ Y
_ =0
Yy Tty
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13
Ldsolve (diff (y(x) ,x)=y(x)/(x+y(x)),y(x), singsol=all) J

() = <
Y= Lambertw (xe)

v/ Solution by Mathematica
Time used: 3.517 (sec). Leaf size: 23

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

y(z) — W (e—o1z)
y(z) =0
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2.30 problem 30
Internal problem ID [5778]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 13

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

y(z) =22+ Vo

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 17

-

.
LDSolve [{xxy' [x]==x+1/2*y[x],{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]

y(z) = 2z + cvx
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2.31 problem Example 3
Internal problem ID [5779]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: Example 3.

ODE order: 1.

ODE degree: 1.

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

o T+ Yy — 2 .
y—x—4_0
v/ Solution by Maple
Time used: 0.265 (sec). Leaf size: 30
Ldsolve (diff (y(x) ,x)=(x+y(x)-2)/(y(x)-x-4) ,y(x), singsol=all) J

_\/2(x+1)20%+1+(x+4)cl

C1

y(z) =

v/ Solution by Mathematica
Time used: 0.807 (sec). Leaf size: 59

e B

LDSolve [y' [x]==(x+y[x]-2)/(y[x]-x-4) ,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = —iv/—222 —4x — 16—+ + 4
y(z) =i/ —222 —4x — 16 —c; + x4+ 4
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2.32 problem Example 4
Internal problem ID [5780]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: Example 4.

ODE order: 1.

ODE degree: 1.

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

-

—dy+(z+y—2)y =—-2x—6

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 198

Ldsolve ((2*x-4*xy (x)+6) +(x+y (x) -2) *diff (y(x) ,x)=0,y(x), singsol=all) J

2
3

2| (32 -3) (36\/5 (2 —1) c§\/2"‘3’(””‘92“‘”””*‘1 +8+972(z — 1) & + (—2162 + 72) cl> + (.

C1

(3% (o 3) 220

v/ Solution by Mathematica
Time used: 60.144 (sec). Leaf size: 2563

LDSolve [(2*x-4xy [x]+6)+(x+y [x]-2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> jl'rue]

Too large to display

7



2.33 problem 31

Internal problem ID [5781]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.

Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations

problems. page 12
Problem number: 31.
ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple

/

Y _2x—y—4_

2y — )

Time used: 0.391 (sec). Leaf size: 117

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

y(z) =

‘cl

(iv3 1) (27(;1(95—1)+3\/§\/27(a;—1)%3—1)§ —32'\/3—3—!—6(3\/3\/27(90—1)20%—14-5

v/ Solution by Mathematica

6 (27c1 (x—1)+3V3,/27 (@ — 1)* ¢ - 1)

Time used: 60.196 (sec). Leaf size: 1601

Wl

&1

LDSolve [y' [x]==(2*y[x]-x+5)/(2*x-y[x]-4) ,y[x] ,x,IncludeSingularSolutions —-> Trj.\e]

Too large to display
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2.34 problem 32
Internal problem ID [5782]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

-

,+4:v-|-3y—|-15:O
2v+y+7

v/ Solution by Maple
Time used: 1.234 (sec). Leaf size: 227

Ldsolve (diff (y(x) ,x)=-(4*x+3*y(x)+15) / (2*x+y(x)+7) ,y(x), singsol=all) J

y(z)

%
—24(z +3)%c1 (z + L) (4\/—4 (=1 +(z+3)°c1) (z+3)° S + 4(z® + 922 + 27z + 27) cl> +i<—11
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v/ Solution by Mathematica
Time used: 60.066 (sec). Leaf size: 763

kDSolve [y' [x]==-(4*x+3xy[x]+15)/(2*x+y[x]+7) ,y[x],x,IncludeSingularSolutions -# True]

y(z)

_)
Root [#1° (162 + 2882 + 2160z + 86403 + 1944022 + 23328z + 11664 + 16e121) + #1* (—24x4 —
—2r -7

y(x)

_)
Root [#1° (1636 + 2885 + 2160z* + 864023 + 1944022 + 233287 + 11664 + 16e2¢1) 4 #1* (—242* —
-2z -7

y(z)

_>
Root, [#1° (1625 + 28825 + 2160z + 86403 + 1944022 + 23328z + 11664 + 16¢121) + #1% (—24z* —
—2r -7

y()

_>
Root [#16 (16.’1:6 + 288z% 4 2160x% + 8640z3 + 19440z2 + 23328z + 11664 + 1661201) + #14 (—24x4 —
—2r -7

y()

%
Root [#1° (1626 + 28825 + 2160z + 86403 + 1944022 + 23328z + 11664 + 16e121) + #1* (—24z4 —
—2r -7

y()

_)
Root [#1° (163 + 2885 + 2160z* + 864023 + 1944022 + 233287 + 11664 + 16e2¢1) + #1* (—242* —
—2rx -7
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2.35 problem 33
Internal problem ID [5783]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 33.

ODE order: 1.

ODE degree: 1.

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

, T+3y—>5
s S
z—y—1
v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 32
Ldsolve (diff (y(x),x)=(x+3*y(x)-5)/(x-y(x)-1),y(x), singsol=all) J
(—z + 3) LambertW (2¢;(—2 + z)) — 2x + 4
y(x) =
LambertW (2¢; (—2 + z))

v/ Solution by Mathematica
Time used: 1.041 (sec). Leaf size: 148

LDSolve [y' [x]==(x+3*y[x]-5)/(x-y[x]-1),y[x],x,IncludeSingularSolutions -> True}]

92/3 (z log (——f’;a;fﬁl) —(z —3)log (—_y(i)" fw_1> —3log (——j’éfgfjl) —y(z) (1og (—_y(g)—fz_l
9(y(x) +x —3)

Solve | —
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2.36 problem 34
Internal problem ID [5784]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 34.

ODE order: 1.

ODE degree: 1.

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

;o 22+y)”
(y+z+1)°

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

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

y(xz) = —2 — tan (RootOf (—2_Z+In(tan(_2)) +In(x — 1) +¢1)) (z — 1)

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 27

LDSolve [y' [x]==2x((y [x]+2) / (x+y [x]+1)) "2,y [x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

Solve {2arctan( ° >—|—log(y(:c)—|—2) =cl,y(x)]

y(x) + 2

82



2.37 problem 35
Internal problem ID [5785]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 35.

ODE order: 1.

ODE degree: 1.

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

y—(de+2y—3)y =-1-22

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

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

_ —5x+2+5c1
y(x):_LambertW(22e ) Cor4l

v Solution by Mathematica
Time used: 11.239 (sec). Leaf size: 35

LDSolve [(2*x+y [x]+1) - (4*x+2%y [x] -3) *y ' [x]==0,y[x] ,x,IncludeSingularSolutions -f True]
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2.38 problem 36
Internal problem ID [5786]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 36.

ODE order: 1.

ODE degree: 1.

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

—y+y—-2z+2)y=1-3

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

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

yx)=2—2—12¢1 — 2z +4
y(x) =z —24+2¢c; — 22 + 4

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 49

LDSolve [(x-y[x]-1)+(y[x]-x+2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) >z —iv2x —4—c; — 2
y(z) > z+iv2r —4—c; —2
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2.39 problem 37
Internal problem ID [5787]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 37.

ODE order: 1.

ODE degree: 1.

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

(x+4y)y' —3y=2z—-5

v Solution by Maple
Time used: 0.437 (sec). Leaf size: 186

Ldsolve ((x+4xy (x) ) *diff (y(x),x)=2*x+3*y(x)-5,y(x), singsol=all) J

y(z)
(z — 5) RootOf (_Z% + (3c12% — T2c12° + 720c12* — 3840c1 2% + 11520c1 7% — 18432¢;z + 12288¢;) __ -

B RootOf (_Z*° + (3¢13® — 72¢125 + 720c;2* — 3840c; 23 + 11520¢;22 — 18432¢;z + 12288¢;) .
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v/ Solution by Mathematica
Time used: 60.076 (sec). Leaf size: 805

kDSolve [(x+4*y [x]) *y' [x]==2%x+3*y[x]-5,y[x] ,x,IncludeSingularSolutions -> True}]

4Root [#16 <—3125:1:6 + 7500025 — 7500002* + 400000023 — 1200000022 + 19200000z — 12800000 -

T

y(z) — 1

+

4Root [#16 <—3125£B6 + 75000z° — 750000z* + 400000023 — 1200000022 + 19200000z — 12800000 -

y(z) = —%

_|_

4Root [#16 <—3125ac6 + 750002> — 750000z + 400000023 — 1200000022 + 19200000z — 12800000 -
x

y(z) — 1

_|_

4Root [#16 (—3125$6 + 75000z° — 750000z* + 400000023 — 1200000022 + 19200000z — 12800000 -

y(z) = —%

+

4Root [#16 (—3125x6 + 750002> — 750000z + 400000023 — 1200000022 + 19200000z — 12800000 -

T

y(z) — 1

_|_

4Root [#16 (—3125$6 + 75000z° — 750000z* + 400000023 — 1200000022 + 19200000z — 12800000 -
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2.40 problem 38
Internal problem ID [5788]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 38.

ODE order: 1.

ODE degree: 1.

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

y—2z+y—4)y =-2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

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

e +1+/1+4(x—-3)c
N 201

y(z)
y(@) = —4c1+1— \éil+4(x— 3) ¢

v Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 82

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

V1+4e(z—3) — 144
_)_
201
V1+de(z —3)+1—4e
261
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2.41 problem 39
Internal problem ID [5789]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 39.

ODE order: 1.

ODE degree: 1.

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

r+y r+y
14+ )n(=—2) - =
( +y)n(x+3) z43 "

v/ Solution by Maple
Time used: 0.25 (sec). Leaf size: 40

Ldsolve ((diff (y(x),x)+1)*1n((y(x)+x)/ (x+3))=(y(x)+x)/(x+3) ,y(x), singsol=all) J

—z LambertW ( (;31)01> c1+1

y(z) =

LambertW ( (xi_;)q > ¢

v Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 30

LDSolve [(y' [x]+1)*Log[(y [x]+x)/ (x+3)1==(y [x]+x) / (x+3) ,y [x] ,x, IncludeSingularSojLutions -> True

y(z)+z

Solve | —y(z) + (y(z) + z) log (
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2.42 problem 40
Internal problem ID [5790]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 40.

ODE order: 1.

ODE degree: 1.

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

-

,_:v—2y-|-5_

y—2zx—4 0

v/ Solution by Maple
Time used: 0.375 (sec). Leaf size: 117

Ldsolve (diff (y(x) ,x)=(x-2xy(x)+5) / (y(x)-2*x-4) ,y(x), singsol=all) J

y(z)

=

(1—i\/§) (27(x+1)cl+3\/§ N 27(z+1)2c§—1>
6

3
T+ +%§—(3\/3\/27(50-{—1)20%—1+27clw+27cl) (z—1)

%
(27(z+1)cl+3\/§\/27(x+1)2c%—1) c1

v Solution by Mathematica
Time used: 60.297 (sec). Leaf size: 1601

LDSolve [y' [x]==(x-2*xy[x]+5)/(y[x]-2*x-4) ,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

Too large to display
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2.43 problem 41
Internal problem ID [5791]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 41.

ODE order: 1.

ODE degree: 1.

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

, Sdr—y+1
Y owtry+a

v/ Solution by Maple
Time used: 0.797 (sec). Leaf size: 67

Ldsolve (diff (y(x) ,x)=(3*x-y(x)+1)/(2*x+y(x)+4) ,y(x), singsol=all) J

(@)*+(B2+7)y(z)—32+7 (2y(x)+7+32)v/21
In <y (x+:f/)2 ) v/21 arctanh (—y A )

- 5 + o1 —In(z+1)—c =0

v Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 79

LDSolve [y' [x]==(3*x-y[x]+1)/(2*x+y[x]+4) ,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

V21

—32% + y(z)* + Bz + Ny(z) + 7
+ 21 (log (— 50z + 172

_ 0@+ 4
Solve [2\/ 2larctanh < y(@)+2(z+2) >

) +2log(z + 1) — 1001> =0, y(w)]
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2.44 problem Example 5
Internal problem ID [5792]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: Example 5.

ODE order: 1.

ODE degree: 1.

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

2zy’ + (y*z* +1)y =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 67

Ldsolve (2*%x*diff (y(x),x)+(x"2*%y(x) "4+1) *y(x)=0,y(x), singsol=all) J
1
y(z) =
\/\/2ln (x)+cazx
1
y(z)

:\/—\/Wx
B 1

y(z) = -
\/ 2In(z)+ a1z
1

=_\/—\/mx

y(z)
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v/ Solution by Mathematica
Time used: 1.552 (sec). Leaf size: 92

kDSolve [2%x*y' [x]+(x"2%y [x] “4+1)*y [x]==0,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

1

T /x2(2 log(ac) +c1)

TP 2lg(@) + o)

y(z) = V/x2(2 10%(35) +c1)

y(@) = Yx2(2log(z) + c1)
y(x) =0
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2.45 problem Example 6
Internal problem ID [5793]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: Example 6.

ODE order: 1.

ODE degree: 1.

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

2zy' (z —y®) +3° =0

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

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

‘1
e 2

y(z) =
\/_ x LambertW <— %)

v/ Solution by Mathematica
Time used: 2.287 (sec). Leaf size: 60

-

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

y(z) > —iv/3 W(—%)

y(@) - iz, W (——)
y(z) =0
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2.46 problem 42
Internal problem ID [5794]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 42.

ODE order: 1.

ODE degree: 1.

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

Y —x)—y" =0

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

-

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

~—

z?(In (z) —c; — 1)

y(@) = In(z) — ¢
v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 29
LDSolve [x~3*(y' [x]-x)==y[x]~2,y[x],x,IncludeSingularSolutions -> True] J

z?(log(z) — 1+ ¢1)
log(z) + c1

y(z) —

y(z) — 2°
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2.47 problem 43
Internal problem ID [5795]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 43.

ODE order: 1.

ODE degree: 1.

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

22%y —y® —2y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

e hY

dsolve (2*x~2xdiff (y(x),x)=y(x) "3+x*y(x),y(x), singsol=all)

N\ J

_V/Eh@a)a

In(z) — ¢

_ Vi-ln(z)+a)z
—In(z)+ ¢

v Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 49

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

N OET
\/E

y@) = —log(z) + 1

y(z) =0
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2.48 problem 44
Internal problem ID [5796]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 44.

ODE order: 1.

ODE degree: 1.

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

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

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

Ldsolve(y(x)ﬂc* (2*xxy (x)+1) *diff (y(x),x)=0,y(x), singsol=all) J
(@) = :
v = 2 LambertW (g—;) T

v/ Solution by Mathematica
Time used: 60.506 (sec). Leaf size: 36

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

1
y(x) — %(7279 3 _201)
2o (05

T

96



2.49 problem 45

Internal problem ID [5797]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 45.

ODE order: 1.

ODE degree: 1.

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

2y —4/y=—x

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 100

e N
Ldsolve (2xdiff (y(x) ,x)+x=4*sqrt(y(x)),y(x), singsol=all) J

(=22 + 4y(z)) In (%) + 2i(z? — 4y(x)) arctan (2 —%) —4i —% 22 4+ 4(—c1 + 2In () y(z)

z? — 4y ()
=0
v Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 49
LDSolve [2*y' [x]+x==4*Sqrt [y[x]],y[x],x,IncludeSingularSolutions -> Truel J
4
Solve [4| ——=——— +2log | 4 @ +2 = —8log(z) + c1,y(x)
4,/42) 4 9 v
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2.50 problem 46
Internal problem ID [5798]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 46.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.328 (sec). Leaf size: 24

e

Ldsolve(diff(y(x),x)=y(x)‘2-2/x‘2,y(x), singsol=all)

~—

223 + ¢;
z(—z3+c1)

y(z) =

v/ Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 32

-

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

-/

(z) = —22% 4+ ¢,
y z (234 ¢1)

y(z) — %
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2.51 problem 47
Internal problem ID [5799]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 47.

ODE order: 1.

ODE degree: 1.

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

22y’ +y — v’ Vx —y?2x2 =0

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

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

—1+ zy(z)* In (z)
+ —Cl=0
a:)\/ —14+zy( )) 2

v Solution by Mathematica
Time used: 1.852 (sec). Leaf size: 62

LDSolve [2xxxy' [x]+y [x]==y [x] "2*Sqrt [x-x"2*y [x]~2] ,y[x],x, IncludeSingularSolutiﬂons -> Truel

y(z) = — :
\/x (logz(a;) —2c; log(x) +4 + 012)
y(z) — ”
\/x (log?(z) — 2¢; log(z) + 4 + ¢;2)
y(z) =0
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2.52 problem 48
Internal problem ID [5800]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 48.

ODE order: 1.

ODE degree: 1.

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

2 /
Y e gi— g = 0

3

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 102

-

Ldsolve (2/3*x*xy (x) *diff (y(x),x)=sqrt(x~6-y(x) "4)+y(x) ~2,y(x), singsol=all)

B /mv_ﬁ—y@f+y@fda
b\ S —y@) _a o

] EXVET T o O —E— )

o f)

o f

-/

+ +a=0
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v/ Solution by Mathematica
Time used: 6.948 (sec). Leaf size: 128

kDSolve [2/3*x*y [x]*y' [x]==8qrt [x~6-y[x] “4]+y[x]~2,y[x],x, IncludeSingularSolutijms -> True]

y(z) —

\/ sec? xG) + 3c1)
y(z) —

\/ sec? xﬁ) + 301)
y(z) —

W >+3ﬁ)
y(z) —

e ()
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2.53 problem 49
Internal problem ID [5801]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 49.

ODE order: 1.

ODE degree: 1.

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

2y + (yz* + 1) zy =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

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

1
"~ LambertW (%) 2

y(z)

v/ Solution by Mathematica
Time used: 60.405 (sec). Leaf size: 33

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

1
y(-'L') — o <e%(_2_923 _261))

T
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2.54 problem 50
Internal problem ID [5802]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 50.

ODE order: 1.

ODE degree: 1.

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

y@y+1)+ (1 —azy)zy =0

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

Ldsolve(y(x)*(1+x*y(x))+(1—x*y(x))*x*diff(y(x),x)=0,y(x), singsol=all) J

1
LambertW (— ;—5) T

y(z) = —

v/ Solution by Mathematica
Time used: 6.096 (sec). Leaf size: 35

LDSolve [y [x] * (1+x*y [x] )+ (1-x*y [x] ) *x*y' [x]==0,y[x] ,x,IncludeSingularSolutions J—> True]
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2.55 problem 51
Internal problem ID [5803]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 51.

ODE order: 1.

ODE degree: 1.

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

y(y’z® +1) + (y’2* —1) 2y’ =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 33

Ldsolve (y(x)* (x~ 2%y (x) "2+1) +(x~ 2%y (x) "2-1) *x*diff (y (x) ,x)=0,y(x), singsol=a11)J

e—201 T

y(e) = —
N z

- LambertW (—z%e—%°1)

v/ Solution by Mathematica
Time used: 31.376 (sec). Leaf size: 60

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

i/ W (—e 2az4)

y(z) > — -
y(w) - YW (_:_261964)
y(z) =0
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2.56 problem 52
Internal problem ID [5804]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 52.

ODE order: 1.

ODE degree: 1.

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

(xQ_y4)yl_$y=0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 97

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

\/—2\/03 —4x2 + 2¢;

y(z) = — 5
\/—2\/0% — 422 + 2¢;
y(z) = 5
\/2\/0% — 422 4+ 2¢¢
y(z) = — 5
\/2\/0% — 422 4+ 2¢;
y(z) = 5
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v/ Solution by Mathematica
Time used: 5.14 (sec). Leaf size: 122

kDSolve [(x~2-y[x]~4)*y' [x]-x*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J
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2.57 problem 53
Internal problem ID [5805]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.2 Homogeneous equations
problems. page 12

Problem number: 53.

ODE order: 1.

ODE degree: 1.

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

y(l +Vyta? — 1) +2zy =0

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

e hY

dsolve(y(x)*(1+sqrt (x~2*y(x) ~4-1))+2*x*diff (y(x) ,x)=0,y(x), singsol=all)

N\ J

o) — RootOf (— In(z) + ¢ _\/25( [ — a))

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 40

‘ DSolve [y [x] * (1+Sqrt [x~2*xy [x] “4-1]) +2*xx*xy' [x]==0,y[x] ,x, IncludeSingularSolutio#s -> True]

Solve {arctan ( z2y(z)* — 1> + %log (z*y(2)*) — 2log(y(z)) = c1,y(z)
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3 Chapter 1. First order differential equations.
Section 1.3. Exact equations problems. page 24

3.1 problem 1 . . . . . ... 109
3.2 problem 2 . . ... 111l
3.3 problem 3 . . . . ... 113
34 problem 4 . . . ... e 114

108



3.1 problem 1
Internal problem ID [5806]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

z(2—9zy®) +y(4y® — 63°) y' =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 125

dsolve (x* (2-9%x*y (x) ~2) +y (x) * (4*y (x) "2-6*x~3) *diff (y (x) ,x)=0,y(x), singsol=a1#)

N\

V623 — 2925 — 427 — dcy

y(z) = 5
V623 — 24/926 — 422 — dc;
y(z) = 5
V623 + 2¢/925 — 422 — 4c;
y(z) = — 5
V623 + 2¢/925 — 2% — 4cy
y(z) = 5
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v/ Solution by Mathematica
Time used: 5.767 (sec). Leaf size: 163

tDSolve [x* (2-9xx*y [x] ~2) +y [x] * (4*y [x] ~2-6*x~3) *y' [x]==0,y[x],x, IncludeSingularjﬁolutions -> Tr

B V323 — /928 — 422 + 4

y(z) — 7
y(@) V323 — /925 — 422 + 4dc;
V2
y(z) = — /323 + /925 — 422 + 4c;
V2
y(z) — /323 + 925 — 422 + 4cy
V2
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3.2 problem 2
Internal problem ID [5807]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24

Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

%—i_( *+In(z))y' =0

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

-

Ldsolve (y(x) /x+(y(x)~3+1n(x) ) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z)'
1

In (z) y(z) + +c=0
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v/ Solution by Mathematica
Time used: 60.188 (sec). Leaf size: 1025

kDSolve [y [x]/x+(y [x] ~3+Log[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

%(g log?(z)+4/81 10g4(z)+192c13) 2/3_4 32/3¢;

?/9 log?(z) + \/81 log*(z) + 192¢,3

z) —
y(x) 7
3 2 4 3
1 8¢y 2\/9 log”(z) + \/81 log®(z) 4+ 192¢;
9 o 32/3 B s
\75{’/9 log?(x) + \/81 log*(z) + 192¢,3 \/g(glogz(w)
\ 3\/ 9log?(:
2%(910g2(w)+\/m) 2/3-8 32/3¢;
\/9log? \/ 81log(z) + 192¢;3
1 0g”(z) + 1/81log"(z) + 192¢,
z) = =
y(z) = 5 7
8¢, 2§/9 log?(z) + \/81 log*(z) + 192¢;3
+ - 32/3 - S
\‘75{’/9 log?(x) + \/81 log* () + 192¢;3 \/3(91032(w)+
\ 3\/ 9log*(x
%(Qlog2(x)+\/m) 2/3_4 32/3¢;
3\/9 log?(z) + \/81 log*(z) + 192¢;3
z) = —
y(z) 7
1 8¢, 2§/ 9log?(x) + \/ 81log*(z) + 192¢;3
9 o 32/3 +

{’/3{‘/ 91og%(z) + /81 log*(z) + 192¢:?
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3.3 problem 3
Internal problem ID [5808]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y(2y—2)=—-22x-3

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

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

yr)=1—v/-22—c; —3z+1
yx)=1++—-22—c;—3z+1

v Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 51

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

yx) > 1—v/—22 —3c+142¢
yx) > 1+ —22 -3z +142¢
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3.4 problem 4
Internal problem ID [5809]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 1. First order differential equations. Section 1.3. Exact equations problems.
page 24

Problem number: 4.

ODE order: 1.

ODE degree: 1.

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

dy+ 2z —2y)y' = —2z

v Solution by Maple
Time used: 0.328 (sec). Leaf size: 55

Ldsolve((Q*x+4*y(x) )+(2%x-2%y (x)) *diff (y(x),x)=0,y(x), singsol=all) J

+ = >1<> =0
2 13 pEma=

In <_x2_3x?i(2w)+y(x)2> V13 arctanh <—(2y(w)1_ 32)V13

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 51

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

yx) > 1—/—22 -3z +1+2¢
y(x) > 14+/—22 -3z +1+2¢
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4 Chapter 2. Linear homogeneous equations.

Section 2.2 problems. page 95

4.1 problem 49
4.2 problem 50
4.3 problem 51
4.4 problem 52
4.5 problem 53
4.6 problem 54
4.7 problem 55
4.8 problem 56
4.9 problem 57
4.10 problem 58
4.11 problem 59
4.12 problem 60
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4.1 problem 49
Internal problem ID [5810)]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 49.

ODE order: 2.

ODE degree: 1.

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

yll+2y/_y:0

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

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

y(z) = cle<\/§_1)z + coe (1+v2)e

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 34

-

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

-/

y(z) = e ((1v2)q) (czeQ‘@”” + cl>
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4.2 problem 50
Internal problem ID [5811]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 50.

ODE order: 2.

ODE degree: 1.

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

/
'+ 2L % =0
T T
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15
Ldsolve(diff (y(x) ,x$2) +1/x*diff (y(x) ,x)-1/x"2%y (x)=0,y(x), singsol=all) J
2
Tt ta
y(z) = —

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

‘ DSolvel[y'' [x]+1/x*y' [x]-1/x"2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truej]

y(z) — a + cox
x
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4.3 problem 51
Internal problem ID [5812]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 51.

ODE order: 2.

ODE degree: 1.

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

(®+1)y" +2y +y=0

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

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

y(z) = ¢; sin (arcsinh (z)) + ¢, cos (arcsinh (z))

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 43

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

N\ J

y(x) = ¢; cos (log (\/m - x)) — ¢ 8in <log <\/:TH — z))
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4.4 problem 52
Internal problem ID [5813]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 52.

ODE order: 2.

ODE degree: 1.

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

y" — 4 cot (z) +ycos(z) =0

v Solution by Maple
Time used: 2.0 (sec). Leaf size: 49

s

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

2" 2 2

cos(x) 1
+ co / d_a
( (_a+1)?HeunC (0,1,—1,-2,3, <% 4 1)° ))

1292

y(z) = (1 4 cos (z)) HeunC (0, 1,-1, —2,§ cos («) + 1) <01

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

Ia N

kDSolve [y'' [x]-Cot[x]*y' [x]+Cos[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

Not solved
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4.5 problem 53
Internal problem ID [5814]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 53.

ODE order: 2.

ODE degree: 1.

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

" y/ 2 __
Yy +=+yz"=0
z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve (diff (y(x) ,x$2)+1/x*diff (y(x) ,x)+x"2*y(x)=0,y(x), singsol=all) J

2

z z?
y(x) = c; BesselJ (0, E) + cp BesselY (0, E)

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 31

‘ DSolvel[y'' [x]+1/x*y' [x]+x~2*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘

2

2
y(x) — c; BesselJ <0, %) + 2c2 BesselY (0, %)
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4.6 problem 54
Internal problem ID [5815]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 54.

ODE order: 2.

ODE degree: 1.

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

(-2 +1)y" +2z(—2*+ 1)y —2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

Ldsolve(x‘Q*(l—x‘Q)*diff(y(x),x$2)+2*x*(1—x‘2)*diff(y(x),x)-2*y(x)=0,y(x), sig#sol=a11)

@ —Dn(zr—1)+ (-2 + 1) e In(z+ 1) + 2¢12% — 2c01 — 2¢;
222

y(z) =

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 56

e

kDSolve [x"2*%(1-x"2) *y' ' [x]+2*x*x(1-x"2) *y ' [x]-2*y[x]==0,y[x],x, IncludeSingularSﬁ:lutions -> Tru

—4c12% — co(x? — 1) log(1 — z) + co(2% — 1) log(z + 1) + 2co + 4cy
492

y(z) =
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4.7 problem 55
Internal problem ID [5816]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 55.

ODE order: 2.

ODE degree: 1.

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

(=22 +1)y" —2y +y=0

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

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

yx)=czr+cvr—1vVr+1

v/ Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 97

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

24/1 — z2 arctan (—V;f) 24/1 — z2 arctan ( V;;fz)
— 4cy sinh

2 —1 2 —1

y(x) — ¢; cosh
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4.8 problem 56
Internal problem ID [5817]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 56.

ODE order: 3.

ODE degree: 1.

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

y/// _ 2y”a: + 4.’1723/, + 8yw3 =0

X Solution by Maple

‘dsolve(diff(y(x),x$3)-2*x*diff(y(x),x$2)+4*x‘2*diff(y(x),x)+8*x‘3*y(x)=0,y(x)L singsol=all)

No solution found

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

‘ DSolvel[y''' [x]-2*xxy'' [x]+4*x~2*y' [x]+8*x"3*y[x]==0,y[x],x, IncludeSingularSol#.ltions -> True]

Not solved
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4.9 problem 57
Internal problem ID [5818]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 57.

ODE order: 2.

ODE degree: 1.

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

v +z(l—x2)y +e"y=0

X Solution by Maple

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

No solution found

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

-

.
DSolvely'' [x]+x*(1-x)*y' [x]+Exp[x]*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N J

Not solved
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4.10 problem 58
Internal problem ID [5819]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 58.

ODE order: 2.

ODE degree: 1.

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

22y +2zy + 4y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

-

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

-/

¢y sin ( + ¢y cos (

V15 ln(x)>
2
y(z) = 7z

V15 ln(x))
2

v Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 42

LDSolve [x~2xy' ' [x]+2*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(@) Cy COS (%\/ﬁlog(:c))\;i—icl sin (1v/151og(z))
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4.11 problem 59
Internal problem ID [5820)]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 59.

ODE order: 4.

ODE degree: 1.

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

x4y//// _ x2y" +y= 0

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

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

4
y(z) = 2: pRootOf (_Z1—6_2°+10_2°—5_Z+1,index=_a) C,

_a=1

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 130

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

4_ 3 2_ 4_ 3 2_
y(x)_>c4xRoot[#l 641°4+10#1 5#1+1&,4]+C3xRoot[#1 6#413+10#12—541+1&,3]

4_ 3 2_ 4_ 3 2_
+ ClxRoot[#l 6#413+10#12—541+1&,1] + c2xRoot[#1 64 13+10412—541+1&,2]
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4.12 problem 60
Internal problem ID [5821]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.2 problems. page 95
Problem number: 60.

ODE order: 2.

ODE degree: 1.

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

(®+1)y" +2y +y=0

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

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

y(z) = ¢; sin (arcsinh (z)) + ¢, cos (arcsinh (z))

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 43

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

N\ J

y(x) = ¢; cos (log (\/m - x)) — ¢ 8in <log <\/:TH — z))
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5 Chapter 2. Linear homogeneous equations.

Section 2.3.4 problems. page 104

5.1 problem 1
5.2 problem 2
5.3 problem 3
5.4 problem 4
5.5 problem 5
5.6 problem 6
5.7 problem 7
5.8 problem 8
5.9 problem 9
5.10 problem 10
5.11 problem 11
5.12 problem 12
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5.1 problem 1
Internal problem ID [5822]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

V' +xy +y=2re" -1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 56

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

y(z) = Qiﬁﬁe_%_% erf (7’\/_2(++1)> + <01 erf (7, 22x> +CQ> e_% +2e* -1

v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 53

e

LDSolve [y'' [x]+x*y' [x]+y[x]==2*x*Exp[x]-1,y[x],x,IncludeSingularSolutions -> T%ue]

y(@) = e % < /1 "™ (o + 26K (K1) — 1) — K1) dKTL + 02>
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5.2 problem 2
Internal problem ID [5823]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

vVe+ay —y=12>+2z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

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

y(z) = —coe™® + x(co explntegral, (z) + z + ¢1)

v/ Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 31

‘ DSolve [x*y'' [x]+x*y' [x]-y[x]==x"2+2#*x,y[x],x,IncludeSingularSolutions -> Truej]

y(z) — —cyz ExpIntegralEi(—z) + 22 + 17 — cpe™”
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5.3 problem 3
Internal problem ID [5824]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

2, I

2y +xy —y =2+ 2z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)-y(x)=x"2+2*x,y(x), singsol=all) J
1
y(z) = % + cox + (x+3;1(a:))a:

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 31

-

.
LDSolve [x~2xy' ' [x]+x*y' [x] -y [x]==x"2+2%x,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) — x—2+xlog(x)—|— _1+CQ s+
3 2 x
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5.4 problem 4
Internal problem ID [5825]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

1
z3y" 4+ zy’ —y = cos (—)
T

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

-

Ldsolve(x‘S*diff(y(x),x$2)+x*diff(y(x),x)-y(x)=cos(1/x),y(x), singsol=all)

-/

x<—2 excy + oS (1) +sin () — 2cl>

y(z) = —

v/ Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 32

LDSolve [x~3*xy' ' [x]+x*y' [x]-y[x]==Cos[1/x],y[x],x,IncludeSingularSolutions -> chue]

y(z) — —%x (sin G) + cos (%) —2(cret + 02))
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5.5 problem 5
Internal problem ID [5826]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

1
z(l+2)y" +(@+2)y —y=z+

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

Ldsolve (x* (1+x) *diff (y(x) ,x$2) +(x+2) *diff (y(x) ,x) -y (x)=x+1/x,y(x), singsol=all})

u(z) = 21n (z) 22 + 4cox?® + 41n (z) T + 8cow + 4cy + 4ey + 61 + 5
o 4x

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 37

DSolve [x* (1+x)*y'' [x]+(x+2)*y' [x]-y[x]==x+1/x,y[x],x,IncludeSingularSolutions| -> Truel

N

1+c 1
- 1+4_1(_1+262)$+1+02

y(z) = %(w +2) log(z) +
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5.6 problem 6
Internal problem ID [5827]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

20y" + (—2+2)y —y=2"-1

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

e

kdsolve (2*x*diff (y(x) ,x$2)+(x-2) *diff (y(x) ,x)-y(x)=x"2-1,y(x), singsol=all) \J

yx)=(—2+4+2z)cs+ e +22 +1

v/ Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 30

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

y(z) = 22 — 4z + c1e™? + 2cy(x — 2) + 9
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5.7 problem 7
Internal problem ID [5828]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

1
(l+2)y" +z(de+3)y —y=o+

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 640

Ldsolve(x‘2*(x+1)*diff(y(x),x$2)+x*(4*x+3)*diff(y(x),x)-y(x)=x+1/x,y(x), singsol=all)

y(z)

502 (V2 §) bypergeom ([2— V2, <1 = V2], [1=2v2] ,=2) (/

—7v2 hypergeom( [\/5—1,\/5—1} , [1+2~
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v/ Solution by Mathematica
Time used: 7.882 (sec). Leaf size: 636

-

N
kDSolve [x~2% (x+1) *y' ' [x]+x* (4*x+3) *y' [x] -y [x]==x+1/x,y[x],x, IncludeSingularSol}ltions -> True]

y(x) — g~1-v2 (xQﬂ Hypergeometric2F1 <—1 +v2,24+v2,14+2V2,

—x
) /1 (K[2]+1) ((4+ \/5) Hypergeometric2F1 (—\/5, 3—-2,2-2V2, —K|[2]) Hypergeometric2
+ Hypergeometric2F1 (—1 — \/5, 2 — \/5, 1-— 2\/5, —x) /
1

(K[1] +1) ((4 + v2) Hypergeometric2F1 (—v/2,3 — v/2,2 — 2v/2, — K[1]) Hypergeometric2F1 (—1
+ 02z2‘/§ Hypergeometric2F1 <—1 + \/5, 2+ \/ﬁ, 1+ 2\/5, —a:)

+ c; Hypergeometric2F'1 (—1 — \/5, 2 — \/5, 1-— 2\/5, —z))
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5.8 problem 8
Internal problem ID [5829]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

2*(In(z) = 1)y’ — oy +y = z(—In(z) + 1)°

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

‘dsolve(x“2*(1n(x)—1)*diff(y(x),x$2)—x*diff(y(x),x)+y(x)=x*(1—ln(x))“2,y(x), sﬁngsol=a11)

y(x) = In (320) Ty (—z —c1)In(z) + coz

v/ Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 27

-

.
DSolve [x~2*(Log[x]-1)*y' ' [x]-x*y' [x]+y[x]==x*(1-Logl[x])~2,y[x],x, IncludeSingu#.arSolut ions ->

N\

(&) = 510(z) + e1z — (z + c3) og(a)
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5.9 problem 9
Internal problem ID [5830]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

zy" + 2y’ + zy = sec (z)

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

s

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

~—

—In (sec (z)) cos (z) + cos (z) ¢1 + sin (z) (z + c2)

y(z) =

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 65

‘ DSolve [x*y'' [x]+2*y' [x]+x*y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> Trué]

e~@(e*log (1 + e~ %) + log (1 + €%®) — icye?™® + 2¢;)
2z

y(z) —
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5.10 problem 10
Internal problem ID [5831]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

2

1

e B N S L R
(- +1)y 7y + 7 5 T3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

Ldsolve ((1-x"2) *diff (y(x) ,x$2) -x*xdiff (y(x) ,x)+1/4*y(x)=1/2*(1-x"2) ,y(x), singsol=all)

22+ T7) Vo + Va2 — 1+ 15¢iz 4 15c1vw? — 14 15¢,
15V +vVx?2 -1

y(z)
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v/ Solution by Mathematica
Time used: 19.346 (sec). Leaf size: 307

tDSolve [(1-x"2)*y"' ' [x]-xxy' [x]+1/4xy[x]==1/2%(1-x"2),y[x],x, IncludeSingularSolﬁ.ltions -> True]

y(z)
Vi—z? 1-K[1]?
L cosh V1 — z2 arctan ( i ) /x KT —Tsinh arctan (W) 1—-KJ[1]? aK(1]
2 -1 1 VEK[1P2-1
V1 — z?arctan ( V;;f) z
— ¢sinh /
1‘2 -1 1

. arctan < é&ﬁip) V1 - K[2)? -
—i cosh ( N Vv K[2]?2 — 1dK[2]

V1 — z2 arctan < ;;i”z) V1 — z2 arctan <*/;;?>
+ ¢; cosh — icy sinh

2 —1 2 —1
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5.11 problem 11
Internal problem ID [5832]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 11.

ODE order: 2.

ODE degree: 1.

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

(cos (z) + sin () ¢ — 2cos (z) 3 + (cos (z) — sin (x)) y = (cos () + sin (z))* e**

v Solution by Maple
Time used: 0.422 (sec). Leaf size: 322

‘dsolve((cos(x)+sin(x))*diff(y(x),x$2)-2*cos(x)*diff(y(x),x)+(cos(x)-sin(x))*ykx)=(cos(x)+sin

(— cot(z)+1) cos(z)+2 sin(z) (tan(z)+1)
y(z) = — cos () ((/ e/ (I stn(e) 9 gin (x) dm) a
_ ( / 20-2(/ i do) 2 (] S e o)+ et (] i & )(csc (x)+sec (z)) dx) ( / ez(
N / 22 () it de) 2 (J SRR de)+/ SR b ([ i 9) (ose (x)

sin(z) sin(z) tan(zx) cos(z) cot(z) cos(z)
+sec (z)) </ 2(f cyietm 4o +2 () Sy i)~ () e de) ¥ et sin (x) dm) dx

_ 02)
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v/ Solution by Mathematica
Time used: 4.817 (sec). Leaf size: 476

kDSolve [(Cos[x]+Sin[x])*y'' [x]-2*Cos[x]*y' [x]+(Cos[x]-Sin[x])*y[x]==(Cos[x]+Sin[x]) ~2*Exp [2*x

y(z)
) _1_z
. , i 1 g i(_1+e2iarctan(e*21 )) 2 2 ' . . ‘ _
(4_1 + %) (6_ zx)z 2 (ezz) _ —z(e‘ zx) \/1 + 6_4m\/1 + e4me z( r+arctan

1+62i arctan (e_%z)

- Vet [ (1+

) 1_
. PN S 4 - . —2ix . i(_l—i_e%amtan(e_mz)) 2
6263”(6_21;5)2 3 /1 + e—4zz <621arctan(e ) + Z) - ” 2iarctan(e—2m)
e

+ W (_1 + e2i arctan(e*ziz))

+c (e””) -

2
2
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5.12 problem 12
Internal problem ID [5833]

Book: Ordinary differential equations and calculus of variations. Makarets and Reshetnyak.
Wold Scientific. Singapore. 1995

Section: Chapter 2. Linear homogeneous equations. Section 2.3.4 problems. page 104
Problem number: 12.

ODE order: 2.

ODE degree: 1.

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

(cos (z) — sin (x)) y” — 2sin (x) ¥’ + (cos (z) + sin (z)) y = (cos (z) — sin (z))?

X Solution by Maple

e

tdsolve((cos(x)—sin(x))*diff(y(x),x$2)—2*sin(x)*diff(y(x),x)+(cos(x)+sin(x))*i}x)=(cos(x)—sin

No solution found

v/ Solution by Mathematica
Time used: 15.918 (sec). Leaf size: 7186

DSolve[(Cos[x]-Sin[x])*y"'' [x]-2+Sin[x]*y' [x]+(Cos [x]+Sin[x])*y[x]==(Cos [x] —Si# [x1)~2,y[x],x,

N

Too large to display
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