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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 6173 + 961

ylz) = -———
623 + 9¢;
yfz) = VOT

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(x) — \/gx/ﬁ’ + 3¢



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 [_separablel

w2

S y(@B+1)

!/

(0 =0

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

dsolve(diff (y(x),x)=x"2/(y(x)*(1+x73)),y(x), singsol=all)

N\

y(z) = _\/61n(a:3?:|— 1)+ 9¢;

y(z) = \/6111(1:3;— 1) +9¢;

v Solution by Mathematica

Time used: 0.091 (sec). Leaf size: 56

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

y(x) — —\/g\/log (@®+1)+3c1

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)

~—

y(J?) = cie” cos(z)

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

-

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

-/

y(z) = 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—2=0

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

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

y(z) = sin (In (z) + ¢1)

v/ Solution by Mathematica

Time used: 0.219 (sec). Leaf size: 29

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

y(z) — cos(log( ) +c1)

()
(z) =
(z) =
()

<

T

<

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]




v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 353

Ldsolve (diff (y(x) ,x)=x"2/(1+y(x)~2),y(x), singsol=all)

W=

<4ac3 +12¢; + 4+/25 + 6¢173 + 9c% + 4>

2
2

y(z) =

=

(41:3 + 12¢; + 41/25 + 6123 + 9¢3 + 4)

1
3

<4x3 +12¢; + 4+/78 + 6¢123 + 93 + 4)
4
1

1
(41'3 +12¢; + 4\/m6 + 6c123 + 9¢? + 4) °

1
3
(4x3+1201 +4,/x646¢1 x3+90%+4)
. 2
1,\/5 3 +

(4x3+1201 +44/26+6c123+9c2 +4>

2

1
3

<4x3 +12¢; + 4+/8 + 6¢123 + 93 + 4)
4
1

W=

<4x3 + 12¢; + 44/ + 6¢123 + 93 + 4)

1
3
(4;1:3 +12¢1+44/ w6+6c1w3+90% +4)

i3 3 + 2

+

(4x3+1201 +4,/264+6¢1 x3+90%+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 -> True]

-2+ €/§(x3 + V28 + 6c123 + 4 + 9¢1% + 3¢1) /3

y(z) —
22/3€/x3 + /26 + 6c123 + 4 + 9¢12 + 3¢
i(v3+1) f'/x:”-}— V@8 + 6123 + 4 + 9¢;2 + 3¢;
y(z) — ;
2v/2
1+4+1/3
. V3
22/3{’/z3 + /28 4 6¢123 + 4 + 9¢12 + 3¢4
1—14v3
y(z) —

22/3 f/xf* + /26 + 6c123 + 4 4 9¢,2 + 3¢

(141iv3) f/x?’ + /28 + 6c12% + 4+ 9c1% + 3¢y
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]

oy — V¥ +1=0

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

‘dsolve(x*y(x)*diff(y(x),x)=sqrt(1+y(x)“2),y(x), singsol=all)

In(z) —\/14+y (@)’ +c1=0

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

e B
LDSolve [x*xy [x]*y' [x]==Sqrt [1+y[x]~2],y[x],x,IncludeSingularSolutions -> Truel J

y(z) — —\/logz(x) + 2¢; log(z) — 1 + ¢12

y(z) — \/logz(x) + 2¢; log(z) — 1 + ¢12
— —1

y(z)
y(x) =1

10



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' +2zy* =0

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 27

‘ dsolve([(x72-1)*diff (y(x),x)+2*x*y(x)~2=0,y(0) = 1],y(x), singsol=all) ‘

1
Cm4+iln(z—1)+iln(z+1)+1

y(z)

v/ Solution by Mathematica

Time used: 0.162 (sec). Leaf size: 26

‘ DSolve [{(x"2-1)*y' [x]+2*x*y[x] ~2==0,{y[0]==1}},y[x],x, IncludeSingularSolution# -> True]

1
ilog(z2 —1)+7+1

y(z) —

11



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) = 0],y(x), singsol=all) J
y(z) =0

v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 6

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

y(z) =0

12



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]

yz+y—y° =0

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 9

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

1
r+1

y(z) =

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

e N

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

1
r+1

y(z) =

13



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]

2yy'z® +y* =2

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

-

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

y(z) = \/eve, + 2
y(z) = —\/ezcy + 2



v/ Solution by Mathematica
Time used: 0.289 (sec). Leaf size: 70

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

) - -2
NG
yia) Y2
z
y(z) = —V2
y(z) = V2

15



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: 0.0 (sec). Leaf size: 19

|dsolve(diff (y(x),x)-x*y(x)"2=24x*y(x),y(x), singsol=all)

v Solution by Mathematica

Time used: 0.276 (sec). Leaf size: 37

‘ DSolvely' [x]-2*x*y [x] “2==2xx*y[x],y[x],x,IncludeSingularSolutions -> Truel

e062+C1
A
y(z) = -1
y(z) =0

16



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) J

v/ Solution by Mathematica
Time used: 0.722 (sec). Leaf size: 28

e hY

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

2(£) — log (% (1 _ tanh (tzcl)))

z(t) = 0

N

17



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]

,_3x2+4x+2_0
242y

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 19

Ldsolve( [diff (y(x),x)=(3*x"2+4*x+2) /(2% (y(x)-1)),y(0) = -1],y(x), singsol=all)J

y(x) =1—+/(z+2) (22 + 2)

v/ Solution by Mathematica

Time used: 0.132 (sec). Leaf size: 26

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

y(x) = 1— Va3 + 222+ 2z +4

18



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

[y(0) = 1]

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 19

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

y(z) = /1 —2In(2) +21In (e* + 1)

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

-

LDSolve [{Exp [x]-(1+Exp[x]) *y [x] *y' [x]==0,{y[0]==1}},y[x],x, IncludeSingularSolu}.ions -> Truel

y(z) — \/2log (e* + 1) + 1 — log(4)

19



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 Ty
x—1+1+y

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

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

v/ Solution by Mathematica

Time used: 0.417 (sec). Leaf size: 33

‘ DSolve[y[x]/(x-1)+x/(y[x]+1)*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truej]

C1
y(@) - ——=
r+eix—1
y(r) = -1
y(r) =0

20



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]

(y+2¢°)y =-22° -2

v/ Solution by Maple
Time used: 0.015 (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 —2/=4zT— 422 — 8¢; — 1
y(z) = — 5

V=2 —2/=4zT— 422 — 8¢; — 1
y(z) = 5

V—=2+2v/—4zT — 427 —8¢; — 1
y(z) = — 5

V=24 2¢/—42F — 42% — 8¢; — 1
y(z) = 5

21



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]

_\/—1—\/—4x4—4x2+1+801
V2
V—1—+/—4z* — 422+ 1 + 8¢,
%
V2
_\/—1+\/—4a:4—4w2+1—|-801
V2
V—=1++v—4zF— 422 + 1 + 8c;
%
V2

y(z) =

y(z)

y(z) —

y(z)

22



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]

Sl =

8l
=

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 (@) +vVT—c1=0
v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 21

-

N
LDSolve [1/8qrt [x]+y' [x]/Sqrt[y[x]]1==0,y[x],x,IncludeSingularSolutions -> True]J

y(x) — 411(_2\/5 +c1)?

23



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(z) = —sin (arcsin (x) + ¢1)

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

e B

LDSolve [1/8qrt [1-x~2]+y' [x]/Sqrt [1-y[x]~2]==0,y[x],x,IncludeSingularSolutions j-> True]

V1 — 2
y(x) — cos (2 arctan (Tlm) + cl>

y(x) — Interval[{—1,1}]

24



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—1y2+yy =0

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

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

(y(=) -1 ) +1) _,
1-y(z)?

Cl+$2+

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

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

y(x

y(z 1

()
y(z) = V/—z4 + 20122 + 1 — ¢,
(z)
y(x)

— —/—zt+ 2022 + 1 — ¢,
1

_)
_>

25



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+y) (1 +2) =0

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

-

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

~—

z(z+2)

yle)=1+e 2 a

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

r

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

| —

ylx) > 1+ c1e27@+?)

y(z) > 1

26



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]

yl_ez—y — 0

v/ Solution by Maple

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

e

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

~—

y(z) =In(e” + ¢1)

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

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

y(z) = log (" + 1)

27



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]

, fg:o

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

-

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

~—

VY (@) =V —c1 =0

v/ Solution by Mathematica

Time used: 0.14 (sec). Leaf size: 26

e

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

~—

y(x) — }1(2\/54- ) ?

y(z) =0

28



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)

vy(x)—lnéx) —c =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) — ; (log(z) + 1)

y(z) =0

29



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""* =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

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

In (~ byenee)
In (10)

z(z) =

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” + ¢;(— log(10)))
2(z) = = 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]

r=—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)

1
z(t) = —§t2 +t+c

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

-

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

-/

2

3(t) > —5 +t+a
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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: 16

-

Ldsolve(diff(y(x),x)=cos(y(x)—x),y(x), singsol=all)

~—

1
=1z — 2arct
y(x) = x — 2arctan (—x n Cl)

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

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

y(z) = =+ 2cot™! <x _a

y(z) = T+ 2cot™ <x - %)

yx) >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‘]]

Yy —y=2x-3

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

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

y(x) = -2z+1+e"¢

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

-

LDSolve [y' [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

(z+2y)y' =1

With initial conditions

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

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

T

yo) =3 -1

v/ Solution by Mathematica

Time used: 0.019 (sec). Leaf size: 12

‘ DSolve [{(x+2*y [x])*y' [x]==1,{y[0]==-1}},y[x] ,x,IncludeSingularSolutions -> Tr#e]

y(w)—>—§—1
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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) J

y(z) =2z —1+e "¢

v/ Solution by Mathematica

Time used: 0.057 (sec). Leaf size: 18

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

N\

y(z) > 2x+ e —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(z—y—1)=0

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

-

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

~—

1
—z—1—2arct
ylz) ==z arctan (—x n c1>

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

LDSolve [y' [x]==Cos[x-y[x]-1],y[x],x,IncludeSingularSolutions -> Truel

y(z) =  — 2cot™! (—w—l—l—l—%) -1

_ -1(_ ay _
y(x) =  — 2cot ( a:+1+2> 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+y)> =0

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

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

y(x) = —z — arctan (—z + ¢1)

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

‘ DSolvel[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 —2/2x+y+1=0

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

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

In(-1++2zx+y(zx)+1
o vETrmT- Ik )

1n< 2x+y(x)+1+1) In (y(z) + 22)
+ 5 + 9 —c=0

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

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

y(x) — W(—e_m_%“l) - ZW(—e_"”_%Jrcl) -2z

y(x) —» —2x
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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: 0.016 (sec). Leaf size: 17

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

ylx)=—z—1—tan(—z + 1)

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

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

y(z) > —z +tan(z +¢1) — 1
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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+ 2y’ + (2 —yz®)y' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

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

7cl+%
In(z)z+LambertW | — eT z+ciz—1

y(z) =-e ’

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]

40



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) (e —y'e¥) —(1+y)y =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 30

‘dsolve((1+y(x)“2)*(exp(2*x)—exp(y(x))*diff(y(x),x))—(1+y(x))*diff(y(x),x)=0,ka), singsol=al

e® In (1+ y(x)z)
5 = arctan (y(z)) — —

— ey(w) + c = 0
v Solution by Mathematica

Time used: 0.696 (sec). Leaf size: 70

-

LDSolve [(1+y[x]~2)*(Exp [2*x] -Exp [y [x]1*y' [x])-(1+y[x]) *y' [x]1==0,y[x],x, Include]gingularSolutio

y(x) — InverseFunction [e#l + (1 - 3) log(—#1+1) + (1 + 3) log(#1 + 2)&} {f
2 2 2 2 2
+ Cl:|
y(z) = —i
y(e) =i
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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.

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‘,

v/ Solution by Maple

1995

—y+@+y)y =—=z

Time used: 0.016 (sec). Leaf size: 24

-

Ldsolve((x—y(x))+(x+y(x))*diff(y(x),X)=0,Y(X), singsol=all)

~—

y(z) = tan (RootOf (2_z+ In (@) +2In(z) + 2c1>) z

v/ Solution by Mathematica

Time used: 0.035 (sec). Leaf size: 34

e

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

|

Solve {arctan (

y(z)

X

) + %log (y(xxf + 1> = —log(z) + Chy(w)}
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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—2yr+2*y =0

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

( hY

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

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

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

y(x) — cre= 7’
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]

2y'z —y(22° —y*) =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 74

-

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

N J

_ /—2(=2¢; + Eiy (—2?)) e*
ylz) = —2¢; + Eij (—x?)

_V/—2(=2¢1 +Eiy (—2?)) ¢’
—261 + E11 (—.'132)

y(z) =

46



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

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

22

ez

ExplntegralEi(x2
\/ plutegralli(e?) 4 o,

y(z) = —

22
2

e
ExplntegralEi(x2
\/ e ) g2 (z%) +c

y(z) =0

y(z) —
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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 +2%y —zyy =0

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

( hY

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

— LambertW(— e_:l ) —c1

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

-

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

y(z) = —2W (—e:l>

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]

(®+y*)y —2yz=0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 45

Ldsolve((x‘2+y(x) ~2)*diff (y(x) ,x)=2%x*y(x),y(x), singsol=all) J

=14+ /4Ada? +1

y(z) = 2
14 4c2z? +1
y(z) = 2

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 -> True] J

y(z) = %(—\/m_ )
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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’x—y—tan(g>:v=0
T

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

-

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

~—

y(x) = arcsin (¢1z)

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

e

LDSolve [x*y' [x]-y[x]==x*Tan[y[x]/x],y[x],x,IncludeSingularSolutions -> Truel J

y(x) — zarcsin (e )

y(z) =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]

Yz —y+zer =0

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

-

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

y(z)=—In(In(z)+c)x
v/ Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 16

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

y(zx) —» —xlog(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]

Yz —y—(z+y)ln (xT-I—y) =0

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

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

y(z) =z —zx

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

-

LDSolve [x*xy' [x]-y[x]==(x+y[x])*Log[ (x+y[x])/x],y[x],x, IncludeSingularSolution}s -> True]

y(z) = x(—l + ee_clm)

y(z) =0
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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]

y'T — ycos (E) =0
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

-

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

~—

y(z) = RootOf (ln () +c — (/_Z a1 +1cos (_a))d_a>) T

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

-

LDSolve [x*y' [x]==y[x]*Cos [y[x]/x],y[x],x,IncludeSingularSolutions -> Truel J

Solve [/1 (cos(K[l]; K[ dK[1] =log(z) + ¢1,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+vyz—yz=0

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

[dsolve ((y(x)+sqrt (xxy(x)))-x*diff (y(x) ,x)=0,y(x), singsol=all) J
1
__y=) | In(@) e =0
y(@z 2

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

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

N J

y(z) — ix(log(x) +¢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]

/

yr—/ -y +22—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)

— arctan

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

LDSolve [xxy' [x]-Sqrt [x~2-y[x]~2]-y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(x) = —z cosh(ilog(z) + ¢1)

%)



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‘,

v/ Solution by Maple

y—(r—y)y

/

=—z

Time used: 0.016 (sec). Leaf size: 24

-

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

~—

y(z) = tan (RootOf (_2_z+ In (ws(l—_z)?) +2In(z) + 201>> z

v/ Solution by Mathematica

Time used: 0.034 (sec). Leaf size: 36

e

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

~—

Solve B log (

y(@)*

+ 1) — arctan (

96

y(z)

X

) — _log(z) + cl,y(w)}

‘cl



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]

2yz —y* + (v + 2yz — 2%) y = —2°

With initial conditions

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 7

‘ dsolve ([(x"2+2*x*y (x) -y (x) "2) +(y (%) “2+2*x*y (x) -x~2) *diff (y(x) ,x)=0,y(1) = -1] Ly(x) , Singsol=

y(z) = —z

X Solution by Mathematica

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

e

kDSolve [{ (x"2+2*x*y [x] -y [x] ~2) + (y [x] “2+2*x*y [x] -x"2) *y' [x]==0,{y[1]1==-1}},y [X]\J, x,IncludeSingu

{3

57



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

yr—y—yy =0

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

e hY

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

N\ J

y(x) — eLambertW(—x e ‘1 ) +c1

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

-

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

| —

98



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

(2 —yz)y +y° =0

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

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

y(.’I;) — e LambertW(— 9;81 ) —c1

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

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

y@%ﬁ—ﬁW(—iﬁ)

y(z) =0

99



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

yz + 2 — 22y = —a?

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

( hY

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

y(z) =tan(ln(z) + 1)
v Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 13

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

y(z) — ztan(log(z) + ¢1)

60



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: 0.968 (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(x) = <RootOf (_chlm2 +2 Zex?— 720—2 72— 1)2 + 2) T

61



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, IncludeSin@l#Solutions -> 1

y(z)
1 3 6401
~5 -3 \/546201134 + 6v/31/edergd (274 + eder) 4 eber 4
{’/ 54e2c1x4 + 6\/?)\/ etergd (27x* + eter) +

6401

V3 |- {’/5462019104 + 6v/3\/eterzd (2724 + eder) + eber —

f/ 54e2c1 14 4 6\/3\/ eteigt (27x% + e*a1) + €

+ 9z
y(z)
]. 3 6401
~5 —V/3 \/546201304 + 6v/3\/eterzt (2704 + eter) 4 eber 4
{’/ bde2erzd 4 6v/31/eterzt (27x4 + eder) +

6401

13 [ = V54e2c1x4 + 6\/5\/6@1354 (27z* + eter) 4 eber —
</54€261£B4 + 6v/3\/eterzt (272t + eter) + ¢

+ 9x

62



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]

63



v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 402

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

W=

(12\/3 2\/2T37% — 4, — 10832 + 8)

y(z) = 6o
2 1
" ™
3¢, (12\/?3 2\/27372 —de; — 108322 + 8) 2oooa
1
(12\/3 2\/2T37% — 4, — 108322 + 8) ’
y(.'L') - 1201
1 1
} P 5a
3¢, (12\/513«/270%:32 —dcy — 10832 + 8) Poa
1
\/_ (12\/3.’1:1/276%.’152—4 c1—1080%x2+8> 3 9
iv/3 h - 1
o 3c1 (12\/§x,/27c§x2—4 c1—108c§x2+8) 3
B 2
1
(12\/3 2\/27372 —de; — 108322 + 8) ’
y($) - 1261
1 1

— 1+_

173
3¢, (12\/§x\ /2732 — de, — 108222 + 8) Poooa
1
(12\/595,/27c§aﬂ—4c1—108c§ac2+8)3 B )

/3

6c1 315
3c1 (12\/5 z4/27c3x2—4 c1—108c§z2+8)

+

64



v/ Solution by Mathematica

Time used: 60.196 (sec). Leaf size: 458

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

1 6/276011172 + 3v/8le2c1 g4 — 12e4c12 — 2e3c1
3 V2

y(z) —

\3/56201
_|_
f’/ 27ec1z2 + 3v/8le2e1zt — 12efe1g2 — 2e3t

C1

— €

i(vV3+1) f‘/ 27ec172 + 3v/8le2c1zt — 12ete12 — 2e3
6v2
i(V3—1i) e et

y(z) —

322/3 {‘/ 27ec1z2 + 3v/81le2cizd — 12¢te172 — 2e3a

i(v3—1) {‘/ 27ec1 22 4 3v/81le2c1zt — 12etc172 — 2e3
6v/2
i(\/g + Z) 6261 ecl

y(z) = —

_|_

3 22/3 {’/ 27ec122 + 3v/8le2rgt — 12ete142 — 2e3

65



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: 0.079 (sec). Leaf size: 34

-

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

-/

y(z) = \/2In(z) — 2in 2
y(z) = —v/2In(2) - 2inz
v/ Solution by Mathematica
Time used: 0.19 (sec). Leaf size: 48

-

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

y(z) = —V2z+/log(z) — i
y(z) = v2z+\/log(z) — im
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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]

Yr—y—yt-12=0

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

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

y(z) y(z)* — 22

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

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

y(z) = —zx cosh(log(z) + ¢1)

67



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+2Vyz—2)y =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

[dsolve (y(x)+(2*sqrt (xxy (x) ) -x) *diff (y(x),x)=0,y(x), singsol=all) J
T
In(y(z)) + —=—==-ca=0
y(@)z

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

‘ DSolve [y [x]+(2+Sqrt [x*y [x]]-x) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

Solve

+ 2log (M> = —2log(z) + c1,y(z)
y(z) T
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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]

y'm—ln(%)yzO

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

-

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

~—

y(z) = =t

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

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

y(z) — el T

y(z) = ex

69



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: 0.016 (sec). Leaf size: 9

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

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

‘ DSolve [{y' [x]*(y' [x]+y[x])==x*(x+y[x]),{y[0]==0}},y[x],x, IncludeSingularSolut#ons => True]

2
X
_> R
y(x) 5

ylz) > —x—e*+1
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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]

Wz +y)’ -y =0

v/ Solution by Maple
Time used: 0.235 (sec). Leaf size: 125

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

N J

y(z) = 4z
y(z) =0

o= HLf2a =
o=t 2
y(z) = —6%2(226_1 2;3;6)
o= 92029
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v/ Solution by Mathematica
Time used: 0.501 (sec). Leaf size: 62

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

4e~ 2

_> N
v@) = —5 ey

6—201

_) N
y(@) 2 +4e2ag

y(x) =0
y(x) — 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]

y?z® — 3zyy + 247 =0

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

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

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

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

y(x) = az
y(z) = c12”

y(x) =0
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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]

Yz —y— V2 +y2=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

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

22 +y ()

y(x)
2 + .'L'2

T

—0120

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 -> True}]

y(x) — %e‘cl (—1 + e2clx2)
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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'? + 24z —y =0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 75

r

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

| —

y(x) = —ix
y(x) =iz
y(z) =0

75



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

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

76



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]

T+2y
e

y + 0

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

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

X C1
y(z) = T3 2
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 17
LDSolve [y' [x]+(x+2*y[x])/x==0,y[x],x,IncludeSingularSolutions -> True] J
(4]
_> —_—— _—
y(z) = -5+ 5

7



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

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

-

Ldsolve(diff(y(x),x)=y(x)/(x+y(X)),y(x), singsol=all)

| —

y(x) _ eLambertW(a: el)—cy

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

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

y(z) — W (e-o1z)

y(x) =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: 0.031 (sec). Leaf size: 13

e

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

~—

y(z) =2z + c1v/x
v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 17

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

y(z) = 2z + c1v/x
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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

) _THYy—2 _

y—x—4 0

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 32

‘dsolve(diff(y(x),x)=(x+y(x)-2)/(y(x)-x-4),y(x), singsol=all)

—cl(x+1)+\/2(x+1)2c%+1

C1

y(z) =3~

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

-

.
DSolvely' [x]==(x+y[x]-2)/(y[x]1-x-4),y[x],x,IncludeSingularSolutions -> Truel

N\ J

y(z) = —i/—222 — 4z — 16 —c; +z + 4

y(z) =i/ 222 —4x — 16—+ + 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: 0.171 (sec). Leaf size: 300

Ldsolve((2*x-4*y(x)+6)+(x+y(x)—2)*diff (y(x),x)=0,y(x), singsol=all) J
y(z)
1
3
. (12\/3 (3z — 1) \/ Ee=DETBe=bar=d) 2 4 108(3z — 1)%¢2 — 72(3z — 1) 1 + 8)
=37 36c1
6(3z —1)c; — 1

1
3
9¢; <12\/§ 3z — 1) \/ Be=D)ETGe—Der=4) 2 1 108 (3z — 1)*c — 72(3z — 1) c1 + 8)

63z —1)c; —1
+ Bz —1)¢
901

1

3
12v/3 (3z—1) ) B2z=DETGe=er=4) 2 1 108(35—1)%c2—72(3z—1)c1+8 9
+ 4(3z—1)e1—3

€1

6c1

o (12\/5(31_1)\/(3z—1)(27(3z—1)61—4) 410

€1
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v/ Solution by Mathematica
Time used: 60.144 (sec). Leaf size: 2563

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

Too large to display
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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‘, ‘cl

, 2y—z+5

y _2x—y—4_0

v/ Solution by Maple
Time used: 0.313 (sec). Leaf size: 182

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

(3\/5 27C§(

ol

(3\/5 27c§(z—1)2—1+27cl(x_1))
6c1(z—1)

+

1
- 1
2¢1 (z—1) (3\/3 \/27¢3 (z—1)2—14-27¢1 (x—l)) K

o

v/ Solution by Mathematica
Time used: 60.196 (sec). Leaf size: 1601

LDSOlve [y' [x]1==(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

, 4gc+3y+15:0
2r+y+7

v/ Solution by Maple
Time used: 0.718 (sec). Leaf size: 204

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

y(z) = -1
1 3
) 6 3 3 4(z+3)7c1 +4,/ —4(z+3)
(-3+58) —2(4(x-|—3)3c1+4\/—4(x+3)9c§+(z+3)6c§) - S(z48)"ey T +4iy/3 ( .
(4(m+3)3c1+4\/—4(m+3)9c?+(m+3)60%) 3
J— 6401
2
(x +3)
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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 -f True]

y(z)

_)
Root [#1° (1626 + 28825 + 2160z + 864023 + 1944022 + 23328z + 11664 + 16e12e1) + #1* (—24z4 —
-2z -7

y(z)

_>
Root [#16 (1626 + 28825 + 2160z* + 864023 + 1944022 + 23328z + 11664 + 16e'2e1) + #14 (—24z* —
—2r -7

y(z)

%
Root [#1° (1625 + 28825 + 2160z* + 864023 + 1944022 + 23328z + 11664 + 16e121) + #1% (—24zt —
—2r—7

y(z)

_)
Root [#1° (1626 + 28825 + 2160z + 864023 + 1944022 + 23328z + 11664 + 16e12e1) + #1* (—24z4 —
—2x -7

y(z)

_>
Root [#16 (1626 + 28825 + 2160z* + 864023 + 1944022 + 23328z + 11664 + 16e'2e1) + #1* (—24z* —
—2r—7

y(z)

%
Root [#1° (1625 + 28825 + 2160z* + 864023 + 1944022 + 23328z + 11664 + 16e1201) + #1% (—24zt —
—2r—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

,_3:+3y—5_0
r—y—1

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 29

‘dsolve(diff(y(x),x)=(x+3*y(x)-5)/(x-y(x)-1),y(x), singsol=all)

B (z — 2) (LambertW (2¢;(z — 2)) + 2)
yle) =1- LambertW (2¢; (z — 2))

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

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

92/3 (x log (—%) — (z —3)log (%) — 3log <—%> — y(x) (log <#—Ex—l
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

,_ 2y+2)° _
(y+95-|—1)2

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

DSolve[y' [x]==2*((y[x]+2)/(x+y[x]+1))~2,y[x],x,IncludeSingularSolutions —-> Tr#e]

N J

Solve {2 arctan (;,(sz) +log(y(z) + 2) = c1, y()
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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—(dz+2y—3)y = -2z -1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

-

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

~—

y(x) — e LambertW (—2e~5%e2e%°1 ) —5z+2+5¢; +1—-22

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

DSolve [ (2*x+y [x]+1) - (4*x+2*y [x] -3) *y ' [x]==0,y[x] ,x,IncludeSingularSolutions —# True]

N
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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—z+2)y=1—-z

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)

~—

y(r) =2 —2—+2c —2x +4
y(xz) =1 —2+2c; — 22+ 4
v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 49

-

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

N\ J

y(z) >z —iv2x —4 —c; — 2
y(x) >z +iv2xr—4—cp — 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=2x-5

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 64

-

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

~—

(x —4) (RootOf (_Z%*+3(z— )¢ 75— 2z —4)° 01)6 - 1>
RootOf (_Z36 +3@x—4) ¢ 2 —2(x—4)° 01)6

y(x) = -1+
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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 (—3125306 + 75000z° — 750000z* 4+ 400000023 — 1200000022 + 192000002 — 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)

~—

. 1 —401 +\/401£C— 1201 +1
N 201

—1+4+4c¢y + 4z — 12¢, + 1
261

y(z)

y(z) =
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v/ Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 82

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

_V1+4a(z-3)—1+4q

y(z) — 20
1+4 -3 1-4
y(z) — V1+4e(z—3)+ a1
261
y(z) » —2

y(z) — Indeterminate

y(z) > 1—=z
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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]

Tty Tty
z+3 z+3

(1+y)ln (

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 27

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

e 1

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

Solve | —y(z) + (y(z) + z) log (W) Cr=a, y(x)]
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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‘,

v/ Solution by Maple

,_x—2y—|—5_
y—2r—4

0

Time used: 0.297 (sec). Leaf size: 184

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

(27cl(x+1)+3\/§ 27(x+1)2c§—1)

ol

1

‘cl

(z+1) | -c2-¢2| -

6c1(z+1)

1
3
2c1(x+1)<2701(x+1)+3\/§ 27(x+1)2c’~1’—1)

v/ Solution by Mathematica

Time used: 60.297 (sec). Leaf size: 1601

o

LDSolve [y' [x]==(x-2*y[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

,_3x—y—|—1 _
y 2r+y+4

v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 77

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

In (_3(w+1>2+3<x+1>(—y(w>—2>—<—y(x)—2)2)

_ (z+1)*
2
v/21 arctanh (W)

_|_

51 —In(z4+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]

_ 0@+ 4
Solve | 2v/21arctanh | —4D*2(e+2)
[ ( Vo

+21 (log (— St y(x);(sz)j Dyle) + 7) +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]

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 67

‘dsolve(2*x*diff(y(x),x)+(x‘2*y(x)A4+1)*y(x)=0,y(x), singsol=all)

1
(z) =
! \/\/21n(:c)+clz
1
y(z) =
\/—\/21n(ac) +az
y(z) = — 1
\/ 2In(z)+ 1z
y(z) 1

:_J—me
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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 -> Trﬁ.\e]

1
- V/x2(2log(z) + c1)

]

y(z) —

y(z) —

 /22(21og(z) + 1)
- {*/a:2(2 log(z) + ¢1)

1
7 P @lg(@) + o)
y(z) =0

y(z)

y(z)
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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

2¢y' (z —y*) + 3> =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 19

‘dsolve(2*x*diff(y(x),x)*(x—y(x)“2)+y(x)“3=0,y(x), singsol=all)

LambertW (— el )

y(z) =e” 2

e
+2

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}]

ea

y(x) = —iva, | W <—?>

y(@) = iV7 W(—%)
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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

2y —z) -y =0

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

-

Ldsolve (x73*(diff (y(x) ,x)-x)=y(x)"2,y(x), singsol=all)

z?(In(z) —c; — 1)
In(z) — ¢

y(z) =

v/ Solution by Mathematica
Time used: 0.157 (sec). Leaf size: 29

-/

e

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

~—

z?(log(z) — 1+ ¢1)
log(z) + ¢

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%) — P —yz =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 48

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

V-(n@)—c)z

ylz) = In(z) — ¢
y(z) = - “]SI(}(;” )__clcl) :

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

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

y(@) = - —log(z) + 1
N

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(l+2yr)y =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 18

-

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

~—

1
~ 2LambertW (;—;) T

y(z)

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

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

y(x) — 2 (e%(_z_g?; _201))
W | ———
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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 —4fy=—x

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 111

-

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

-/

2 2 2 2

43y /=YD 22 _ 2j arctan (2 —M> z? + 8i arctan <2 —@) y(z) + In (%) z? —4In (M

z? — 4y ()
—2In(z)+c =0
v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 49

e

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

~—

4
Solve |4| ——— +2log [ 4 y(a;) +2 = —8log(z) + c1, y(x)
4,/¥2) 4 2 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: 0.203 (sec). Leaf size: 24

e

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

—

(z) = 223 + ¢
v = (—z3+c)x

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] J
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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‘]]

2 +y—1y:/r—12y2=0

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

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

—1+ zy(z)’ N In(z) 6 =0

y(z)\/z —y(2) 22

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

e

LDSolve [2#x*y' [x]+y [x]==y [x] "2*Sqrt [x-x"2*y[x] 2],y [x],x, IncludeSingularSolutiﬁ;ms -> True]

y(z) = — -
\/x (log*(z) — 2¢1log(z) + 4 + 12)
y(z) — &
\/:1; (log2(x) —2c log(x) +4+ 012)
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: 100

-

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

-/

/””_m+y(‘“)2d_a
N _f(3m<f_”bﬁd_a> +1>
+/ 3Vz6—_f

d f+c¢ =0

106



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

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

3/2
y(z) = — i
6
i‘/sec2 (_log (z°) +3 1)
2
y(z) = — i’
6
i‘/sec2 (_log (2°) 3 )
2
y(z) — i’
6
i‘/sec2 (_log (=) +3 1)
2
3/2
y(z) — =
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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)y =0

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

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

1
"~ LambertW (%) 22

y(z)

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

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

1
g ==

2
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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(1+yz)+z(l—yz)y' =0

v/ Solution by Maple
Time used: 0.016 (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)

~—

1
" LambertW (— ;—5) T

y(z) =

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

‘ DSolve [y [x] * (1+x*y [x] )+ (1-x*y [x] ) *x*y' [x]==0,y[x],x,IncludeSingularSolutions +> True]

9cq

—14+=L

e 22/3
xW( = )
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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(z*y*+ 1)+ (z%* — 1)z =0

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 23

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

LambertW(—z4e_4C1 )

y(z) =e :

—2c1

X

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

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

y(z) — — -
y(z) = W (—;-201:134)
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

(mQ—y‘l)y'—yaL’:O

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 97

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

\/201—2 c? — 4x?
T 2

y(z)
\/201 — 2,/ — 42
y(z) = 5
\/201 + 24/ — 4z?
y(e) = - 5

\/201 + 2/} — 4a?
y(@) = 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

y(o) > =V e -
y@) =~V el —a
y@) - -Vt el —a
y(@) > Ve el - o

y(x) =0
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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<1 + Ve — 1) +2¢'z=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

( 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

RootOf (— In(z)+c¢ — 2<f—Z a;d a))
y(z) = v
v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 40

LDSolve [y [x]1*(1+Sqrt [x~2*xy [x] "4-1])+2*x*y' [x]==0,y[x],x, IncludeSingularSolutiofxs -> True]

Solve [arctan ( z2y(z)* — 1) + %log (*y(z)*) — 2log(y(z)) = a1, y(a:)]
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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, _rationall

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

B V623 — 24/920 — 422 — 4c;

y(z) = 5

V623 — 2¢/928 — 472 — 4cy
y(z) =

2
(2) = — V623 + 24/925 — 422 — 4,

y 2

V623 + 2¢/925 — 422 — 4c;
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) xy' [x]==0,y [x] ,x,IncludeSingularFolutions -> Tr

V323 — /925 — 422 + 4y

) —
y() 7

(@) > /323 — V925 — 422 + 4cy
Y V2

(2) = — V323 + 915 — 422 + 4c;
Y V2

(2) > \/3333 + /928 — 422 + 4¢;
Y 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)]‘]]

L+ + @)y =0

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

e

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

A >

y(z)'
1

y(z)In (z) + +ca=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

3
\/§<9 log?(z)+4/81 log4(w)+192c13) 2/3—4 32/3¢;

3\/ 9log?(x) + \/ 81log*(z) + 192¢;3

x)—
y(x) 7
3 2 4
1 8¢, 2\/9 log”(z) + \/81 log®(z) + 192¢;3
2 - 32/3 -
\75{’/9 log?(x) + \/81 log* () + 192¢;3 %(91%2(96)
\ \3/ 9log?(:
2%(910g2(w)+\/m) 2/3_8 32/3¢;
3 2 4
1 \/9 log”(z) + \/81 log®(z) + 192¢,3
T) = =
y(z) = 5 Ve
3 2 4
8¢, 2\/9 log”(z) + \/81 log™(z) + 192¢;3
+ —_ —
32/3
\75{)'/9 log?(z) + \/81 log*(z) 4+ 192¢;3 %(91052(z)+
3\/ 9log?(x)
Y3 (910g2(z)+\/m)2/3—4 32/3¢,
3 2 4
\/9 log*(z) + \/81 log®(z) 4+ 192¢,3
T) — —
y(x) 7
3 2 4
1 8¢, 2\/9 log”(x) + \/81 log®(z) + 192¢;3
- - +
32/3
V3 {’/ 9log?(z) + \/ 81log*(x) + 1135%13 V3 (9 log? ()
A A\ i/ 9log?(:




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]

(—2+2y)y = —22 -3

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

-

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

~—

yzx)=1—/—22—¢; -3z +1

yx)=1++—-22—c;—3z+1
v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 51

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

yx) > 1—/—22 -3z +1+2¢

yx) > 1+ —22 -3+ 1+42¢
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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' = —2x

v/ Solution by Maple
Time used: 0.266 (sec). Leaf size: 56

-

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

~—

In (——z2+3y(w)f _y(z)2> V/13 arctanh (—(3w_2y(x))‘/ﬁ

T 13z >
— 5 — 3 —In(z) —c =0

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

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

yz) > 1—v/—22 —3c+142¢

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]]

y'+2 —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)s

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] J

y(z) — e_((lﬂ/i)w) <C262‘/§$ + 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]]

/
yl/ + 2 _ % — 0
T T
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13
Ldsolve(diff (y(x) ,x$2) +1/x*diff (y(x) ,x)-1/x"2%y (x)=0,y(x), singsol=all) J

&
y(x) = - + zCy

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

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

y(z) — % + cox
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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,

(w2+1)y”+y'x+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) J

y(x) = ¢ sin (arcsinh (x)) + ¢ cos (arcsinh ()
v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 43

-

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

y(x) — ¢; cos (log (\/ﬂT—l—l — x)) — ¢y 8in <log (\/QTH — x))
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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" —cot(z)y +cos(z)y=0

v Solution by Maple
Time used: 0.625 (sec). Leaf size: 65

e

kdsolve (diff (y(x),x$2)-cot (x)*diff (y(x) ,x)+cos(x)*y(x)=0,y(x), singsol=all) \J

3 1
y(x) = c1(cos (z) + 1) HeunC (0, 1,-1,-2, 2 cos2(x) + 5)

+ c3(cos (z) + 1) HeunC (0, 1,-1,-2, g 0032(””)
1 cos(z) 1
+ 5) / 2 3 _6 , 1 zd_0
(_a+1)*HeunC (0,1,-1,-2,%, 5% + 1)

X Solution by Mathematica

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

LDSolve [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 _
y+=+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

x? z?
y(z) = ¢, BesselJ (0, ?> + ¢ BesselY (0, E)

v/ Solution by Mathematica

Time used: 0.088 (sec). Leaf size: 31

LDSolve [y'' [x]+1/x*xy"' [x]+x~2*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

2

2
y(x) — ¢, BesselJ (0, %) + 2¢, 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]]

(- + 1)y +2z(—2*+1)y —2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 51

Ldsolve (x72%(1-x"2) *diff (y(x) ,x$2) +2*x* (1-x~2) *diff (y (x) ,x) -2*y (x)=0,y(x), singsol=all)

ci(z?—1) N ce(ln(z—1)z?—In(z+1)z> —In(z— 1)+ In(z+ 1) — 2z)
z? z?

y(z) =

v/ Solution by Mathematica

Time used: 0.06 (sec). Leaf size: 56

LDSolve [x"2x (1-x"2)*y ' ' [x]+2*x* (1-x"2) *y' [x]-2*y[x]==0,y[x],x, IncludeSingularSﬂolutions -> Tru

—4cix? — cy(x? — 1) log(1 — z) + co(x? — 1) log(z + 1) + 2c0x + 4cy
422

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]]

(—2*+1)y" —yz+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

y(z) =cx+cvr—1vVz+1
v/ Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 97

‘ DSolve [(1-x"2) *y'' [x] -x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Trueﬂ

2v/1 — xz2 arctan (ﬁ) 24/1 — xz2 arctan < V;;f)
y(x) — ¢ cosh — icy sinh
r2 —1 2 —1
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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/// _ 2xy" 4 4y,£l}2 + 8w3y — 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

DSolvely''' [x]-2xxxy'' [x]+4*x"2xy' [x]+8%x~3*y[x]==0,y[x] ,x,IncludeSingularSol#tions -> Truel

N

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]]

y' +z(l-2)y +e"y=0

X Solution by Maple

4 hY

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

N\ J

No solution found

X Solution by Mathematica

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

LDSolve [y'' [x]+x*x(1-x)*y' [x]+Exp[x]*y[x]==0,y[x],x,IncludeSingularSolutions —>J True]

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 + 2z + 4y =0

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

Ldsolve (x"2*diff (y(x) ,x$2) +2*x*diff (y(x) ,x) +4*y(x)=0,y(x), singsol=all) J
c; sin (‘/ﬁ;‘(w)) Cy COS (ﬁ;n(x))
y(z) = +

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 -> TrueJ‘]

¢z cos (2v/151og(z)) + c1 sin (3v/151og(z))
\/E

y(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]]

J34y”” _ x2y// + y = 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

-

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

~—

4
RootOf (_Z*—6_73+10_Z>—5_Z+1,index=_a)
T C a

y(z) =

_a=1

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 130

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

4_ 3 2_ 4_ 3 2_
y(w)_>c4wRoot[#1 6413410412 —5#1+1&,4] +c3xRoot[#1 64 13+10#12—541+1&,3]

T xRoot[#14—6#13+10#12—5#1+1&,1] + CQIRoot[#14—6#13+10#12—5#1+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,

(w2+1)y”+y'x+y=0

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

Ldsolve ((1+x72) *diff (y(x) ,x$2) +x*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J

y(x) = ¢ sin (arcsinh (x)) + ¢ cos (arcsinh ()
v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 43

-

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

y(x) — ¢; cos (log (\/ﬂT—l—l — x)) — ¢y 8in <log (\/QTH — x))
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5.9 problem 9
5.10 problem 10
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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' +yr+y=2ze" -1

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

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

.'E2 ) 2 $2
y(r) =e 2 erf <Z 5 a:) cit+e zc

V2 2 22 22
+ <2i\/7_re_%\/§ erf (Z 5 ad + %) +2e"+27° _ ez) e 2

v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 53

‘ DSolvel[y'' [x]+x*y' [x]+y[x]==2*x*Exp[x]-1,y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — e (/lm eK[21]2 (1 + 2" (K([1] — 1) — K[1]) dK[1] + cz>
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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]]

Vz+yr—y=a22+2z

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

-

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

~—

y(z) = (_e? + Ei; (x)) zcy + 17 + 7°

v/ Solution by Mathematica
Time used: 0.274 (sec). Leaf size: 31

-

.
LDSolve [xxy'' [x]+x*y' [x]-y[x]==x"2+2#*x,y[x] ,x,IncludeSingularSolutions -> True}]

x

y(z) — —cyz ExplntegralEi(—z) + 2 + ¢12 — 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]]

x2y//+y/x_y:$2+2x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

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

~—

+($+313n($))w

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 31

e hY
DSolve[x~2*y'' [x]+x*y' [x]-y[x]==x"2+2*x,y[x],x,IncludeSingularSolutions -> Tr#e]

N\ J

va) > % v alog(e) + (1 +er) ot O
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
23y’ +y'r —y = cos (—)
T

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

-

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

z(cos () +sin(3))
2

y(x) = e%fl;CQ +cix —

v/ Solution by Mathematica
Time used: 0.272 (sec). Leaf size: 32

DSolve [x~3*y'' [x]+x*y' [x]-y[x]==Cos[1/x],y[x],x,IncludeSingularSolutions -> T#ue]

y(z) — —%x (sin (%) + cos (i) — 2<cle§ + 02)>

N
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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
x(1+z)y"+(x+2)y'—y=x+5

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

[dsolve (xx (1+x)*diff (y(x) ,x$2) +(x+2) *diff (y(x) ,x)-y(x)=x+1/x,y(x), singsol=all}

o(z) _a (z+1)°c +21n(av)av2+4ln(ac)ac-l—6x+5
T z 4z

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 37

LDSOlve [xx (1+x) *y ' ' [x]+(x+2) *y' [x] -y [x]==x+1/x,y[x],x, IncludeSingularSolutionsJ -> Truel]

1+¢ 1
- 1+Z(—1+202)x+1+02

y(z) = %(x +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]]

2z +(x—2)y —y=2>—-1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

kdsolve (2#x*diff (y(x) ,x$2) +(x-2) *diff (y(x) ,x)-y(x)=x"2-1,y(x), singsol=all) J

y(z) = (r —2)ca+cre 2 + 22 + 1

v/ Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 30

LDSOlve [2xx*xy ' ' [x]+(x-2)*y' [x]-y[x]==x"2-1,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = 22 — 4z + c1e™? + 2c(x — 2) + 9

140



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
z2(1+x)y"+x(3+4w)y'—yza:—i-5

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 644

[dsolve (x72% (x+1) *diff (y(x) ,x$2) +x* (4*x+3) *diff (y(x) ,x) -y (x)=x+1/x,y(x), sings\ 1=all)

y(x) = g717v2 hypergeom ([2 —2,-1— \/ﬂ , [1 — 2\/5} ,—x) Co
+ V21 hypergeom ([\/§ -1,2+ \/ﬂ , [1 + 2\/5} , —m) c

3v/2 <m_ﬁ hypergeom ([2 —V2,-1— \/§] , [1 — 2\/5] ,—ac) (\/§ — g

) <f <_7\/§ hypergeorn([\/i_l,ﬁ_

_|_

141



v/ Solution by Mathematica
Time used: 7.882 (sec). Leaf size: 636

LDSolve [x~2% (x+1) *y' ' [x]+x* (4*x+3) *y' [x] -y [x]==x+1/x,y[x],x, IncludeSingularSolﬁ.\tions -> True]

y(x) — g~1-v2 (zz‘/ﬁ Hypergeometric2F1 (—1 +v2,2 42,14 2V2,

—
) /1 (K[2] +1) ((4 + v2) Hypergeometric2F1 (—v/2, 3 — V2,2 — 2v/2, —K[2]) Hypergeometric2
+ Hypergeometric2F1 (—1 —V2,2-v2,1-2V2, —:c> /
1

- (K[1] +1) ((4 + v2) Hypergeometric2F1 (—v/2,3 — v/2,2 — 2/2, — K[1]) Hypergeometric2F1 (—1
+ czacz‘/§ Hypergeometric2F'1 (—1 +12,24+2,1+2V2, —x)

+ c¢; Hypergeometric2F1 (—1 —2,2-12,1-2V2, —x))
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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(-1+1n(2))y" - y'z+y = 2(1 - In ()’

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

‘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(z) = (ln (293) _a h;(x) —In(z)+ 02> x

v/ Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 27

LDSolve [x"2*(Log[x]-1)*y' ' [x]-x*y' [x]+y[x]==x*(1-Logl[x])~2,y[x],x, IncludeSingujLarSolut ions ->

Y(@) = 510(z) + exz — (a + ¢3) log(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]]

y'x + 2y + yx = sec (x)

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

e

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

~—

y(z) = sin () ¢y 4 cos (z) ¢ 4o In (sec (z)) cos (z) + sin (z) =

T T T

v Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 65

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

e~ (e?® log (1 + e 2%) + log (1 + €%2) — 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]]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

l dsolve ((1-x"2)*diff (y(x) ,x$2) -x*diff (y(x) ,x)+1/4*y(x)=1/2%(1-x"2) ,y(x), sings#l=a11)

c / 222 14
y(fL’)= 2 + :17+v:)32—101—|—1—5—|—1—5

V1
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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.\tions -> True]

y(x)
V1 — z? arctan ( arctan <11(_—K[1]2> 1—-KJ[1]?
[+1
— cosh / v/ K|[1]? — 1sinh dK]|1
Vzr—1 3 K[1]2-1 :

2 -1

v/1 — z2arctan < ;i’ﬁ) z
— 3sinh /
1

' arctan <%ﬁ12> V1— K[2]? g
—i cosh ( N Vv K[2]?2 — 1dK 2]

V1 — xz2 arctan < ;;f) V1 — xz2 arctan ( V;;f)
+ ¢1 cosh — 4cy 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 () + sin (z)) ¢ — 2y’ cos () + (cos (z) — sin (z)) y = (cos (z) + sin (z))? e**

v/ Solution by Maple
Time used: 0.359 (sec). Leaf size: 323

‘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

(—83cot(x)—1) cos(x)+2 csc(xz)+2 sec(x)
_ef cos(z)+sin(x) dz Sin (x) dz) Cci

y(x) = ¢y cos () + cos (x) </

+cos (x) ( (/ 62x+3 (f c(iaoss((wm))-:;tl((xw)) dz) -2 (f cos(:sve):(—:i)n(w)dw)_2<f cos((;s)(ii(-:i)n(z)dx) +f cos(?v(;i:i)n(w)dx (CSC (.’17)+S€C (z)) da;

- (/ 62x+3<f i 42) () ) () e )+ %'M(Csc (x)+sec (z)) (/ e_3(f§'
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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) Z

. 1
. ‘ o o Z<—1+621 arctan (6—211) ) 2 s . ' .
L A e e VT T T e
€

- V—etiw [ — (1 4+

. PN S 4 - . —2iz i(_1+62i ‘"Ct‘“‘(e_m)) %_
026311(6_2136) 3T3 /1 + 6—4190 <621 arctan(e ) + Z) _ . —i
1-{-821 arctan (e )

+ W (_1 + eZiarctan(e_%z))

+or(e®)

i
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 () — sin (z)) y" — 2sin (z) ¢/ + (cos () + sin (z)) y = (cos (x) — sin (z))?

v/ Solution by Maple
Time used: 62.813 (sec). Leaf size: 7363

‘dsolve((cos(x)-sin(x))*diff(y(x),x$2)-2*sin(x)*diff(y(x),x)+(cos(x)+sin(x))*ykx)=(cos(x)-sin

Expression too large to display

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,

Too large to display
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