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1.1 problem Problem 1

Internal problem ID [12112]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-

LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88
Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

tan (y) —y'cot (z) =0

v Solution by Maple
Time used: 0.203 (sec). Leaf size: 9

s

Ldsolve(tan(y(x))—cot(x)*diff(y(x),x)=0,y(x), singsol=all)

~—

y(x) = arcsin (sec (z) ¢;)

v/ Solution by Mathematica
Time used: 4.745 (sec). Leaf size: 19

-

LDSolve [Tan[y[x]]-Cot [x]*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

-/

y(z) — arcsin (%cl sec(x))
y(z) =0



1.2 problem Problem 2
Internal problem ID [12113]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 2.

ODE order: 1.

ODE degree: 1.

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

6y + 5z +2y—3)y' = —120+9

v/ Solution by Maple
Time used: 0.89 (sec). Leaf size: 44

-

Ldsolve((12*x+6*y(x)-9)+(5*x+2*y(x)-3)*diff(y(x),x)=0,y(x), singsol=all)

~—

3
y(x) = — RootOf (128_Z2501:c5 +640__Z%¢;2° + 800 ZY¢ciz® — 1)5 T — 4z + 3



v/ Solution by Mathematica
Time used: 60.12 (sec). Leaf size: 1121

tDSolve [(12*x+6%y [x]-9) +(5*x+2xy [x]-3)*y ' [x]==0,y[x] ,x, IncludeSingularSolutionﬁs -> True]

1
y(z) — 5(3 — 5z)
N 1
2Root [#1'% (11664210 + 11664601 ) — 972041528 — 108041727 + 3105#1°26 + 66641°75 — 42541

1
y(z) = 5(3 = 52)
N 1
2Root [#1'% (11664210 + 11664801 ) — 972041578 — 108041727 + 3105#1°26 + 66641°75 — 42541

1
y(z) = (3~ 52)
N 1
2Root [#1'% (11664210 + 11664601 ) — 97204 1%28 — 108041727 + 3105#1°26 + 66641°15 — 425#]

y(z) - %(3 _ 52)

1
+
2Root [#1'% (11664210 + 11664601 ) — 972041528 — 108041727 + 3105#1°26 + 66641°25 — 425#]

1
y(z) - 5(3 — 5z)
N 1
2Root [#1'% (11664210 + 11664601 ) — 972041528 — 108041727 + 3105#1°26 + 66641°75 — 42541

1
y(z) - 5(3 — 5z)
N 1
2Root [#1'% (11664210 + 11664601 ) — 972041578 — 108041727 + 3105#1°26 + 6664£1°75 — 42541

y(z) = (3 52)
N 1
2Root [#1'% (11664210 + 11664601 ) — 97204 1%28 — 108041727 + 3105#1°26 + 66641°15 — 425#]

y(z) = (3~ 52)

1
+
2Root [#1'% (11664210 + 11664601 ) — 972041%28 — 108041727 + 3105#1°26 + 66641°25 — 425#]

1
y(@) = (3 - 52)
N 1
2Root [#1'% (11664210 + 11664601 ) — 972041528 — 108041727 + 3105#1°26 + 66641°75 — 42541

1
y(z) - 5(3 — 5z)
+ 6 !
2Root [#1'0 (11664210 + 11664€801) — 9720415828 — 108041727 + 310541526 + 66641°25 — 4254




1.3 problem Problem 3
Internal problem ID [12114]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

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

yr—y— V22 +y2=0

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

Ldsolve (xxdiff (y(x) ,x)=y(x)+sqrt(x"2+y(x)~2),y(x), singsol=all) J
—a1z? +y(z) + \/y (2)” + 22
1 . _0

v Solution by Mathematica
Time used: 0.603 (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 + ezclxz)



1.4 problem Problem 4

Internal problem ID [12115]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-

LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88
Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yz+y=2a’

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

-

Ldsolve (xxdiff (y(x) ,x)+y(x)=x"3,y(x), singsol=all)

-/

z* +4c
y(z) = T4z

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 19

LDSolve [x*xy' [x]+y[x]==x"3,y[x] ,x,IncludeSingularSolutions -> True]

2
% R J—
y(z) =+



1.5 problem Problem 5
Internal problem ID [12116]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

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

y—y'z—y'yz® =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 49

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

—c1+ /¢ + 22
y(z) = .

(&1

—c; — £/ + 12
y(z) = ——+

1T

v Solution by Mathematica
Time used: 0.786 (sec). Leaf size: 68

‘ DSolve [y [x] -x*y' [x]==x"2*y[x]*y' [x],y[x],x,IncludeSingularSolutions -> Truel ‘

1+ w%x\/l + c1x2

y(z) = — -
y(x) — —% + \/;\/ 1+ ciz?
y(z) =0



1.6 problem Problem 6
Internal problem ID [12117]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 6.

ODE order: 1.

ODE degree: 1.

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

x + 3z =e*

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

Ldsolve(diff (x(t) ,t)+3*x(t)=exp(2*t) ,x(t), singsol=all) J

o) = &t 5500

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 23

LDSolve [x' [t]+3*x[t]==Exp[2*t] ,x[t],t,IncludeSingularSolutions -> True]

2t

z(t) — 3 + cre™

10



1.7 problem Problem 7
Internal problem ID [12118]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (z)y +cos(z)y' =1

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

Ldsolve (y(x)*sin(x)+diff (y(x) ,x)*cos(x)=1,y(x), singsol=all) J

y(z) = ¢ cos () + sin (z)

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 13

s

LDSolve [y [x]*Sin[x]+y' [x]*Cos [x]==1,y[x],x,IncludeSingularSolutions -> Truel J

y(z) — sin(z) + ¢; cos(z)

11



1.8 problem Problem 8

Internal problem ID [12119]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-

LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88
Problem number: Problem 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —e vt =0

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

-

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

-/

y(xz) =In (e + ¢1)

v Solution by Mathematica
Time used: 1.307 (sec). Leaf size: 12

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

y(x) — log (e + 1)

12



1.9 problem Problem 9
Internal problem ID [12120]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 9.

ODE order: 1.

ODE degree: 1.

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

—z + 2’ =sin (t)

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

Ldsolve(diff(x(t) ,t)=x(t)+sin(t) ,x(t), singsol=all) J
o(t) = _cos2 t) sm2(t) Lo

v Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 24

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

N\ J

in(¢ t
z(t) — —Sm2( ) _ 0082( ) + c1€’

13



1.10 problem Problem 10
Internal problem ID [12121]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 10.

ODE order: 1.

ODE degree: 1.

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

z(ln(z) —In(y))y' —y =0

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 14

s

Ldsolve(x*(ln(x)—ln(y(x)))*diff(y(x),x)—y(x)=0,y(x), singsol=all)

~—

_ LambertW (c;ze™)
1

y(z)

v Solution by Mathematica
Time used: 7.587 (sec). Leaf size: 37

-

N
LDSolve [x*(Log[x]-Log[y[x]])*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = —e W (—e 1)

y(z) =0
y(z) — g

14



1.11 problem Problem 11
Internal problem ID [12122]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 11.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

zyy” — (22 + )y +yz =0

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

Ldsolve (xxy (x)*diff (y(x) ,x) "2-(x"2+y(x) "2) *diff (y(x) ,x)+x*y(x)=0,y(x), singsolfall)

y(z) = az
y(xz) =vVa2+c
y(z) =-vz*+a

v/ Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 55

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

y(x) = az

y(x) = =22+ 201
y(x) = V2?4 2¢;
y(z) = -z

y(z) =z

15



1.12 problem Problem 12

Internal problem ID [12123]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

yl2 _9y4 — 0

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

|dsolve(diff (y(x),x)"2=9+y(x)"4,y(x), singsol=all)

1
y@%—q_3x

1
y@)—3x+ﬁ

v/ Solution by Mathematica
Time used: 0.263 (sec). Leaf size: 34

LDSolve [y' [x]"2==9*y[x]"4,y[x] ,x,IncludeSingularSolutions -> True]

16



1.13 problem Problem 13
Internal problem ID [12124]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 13.

ODE order: 1.

ODE degree: 1.

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

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

Ldsolve(diff(x(t),t)=exp(x(t)/t)+x(t)/t,x(t), singsol=all)

() =1n (‘m) ¢

v/ Solution by Mathematica
Time used: 0.54 (sec). Leaf size: 18

-

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

z(t) — —tlog(—log(t) — c1)

17

| —



1.14 problem Problem 14
Internal problem ID [12125]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 14.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y,2:—$2+1

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 43

‘ dsolve(x~2+diff (y(x),x)"2=1,y(x), singsol=all) J

zv/—x2+1 arcsin(z
y(x) = 5 + 2 (z) +c

zvV/—z2+1 arcsin(z)
y(z) = — 5 - 5 +c

v Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 85

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

V1—x? 1
y(x) — — arctan (_x) + 5\/1 — 22+ ¢

rz+1

V1—x? 1
y(x) — arctan (%) - 5\/1 — 22z + ¢
T

18



1.15 problem Problem 15
Internal problem ID [12126]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

y(x) =vVer?+1
y(x) = —vex? +1

v/ Solution by Mathematica
Time used: 0.43 (sec). Leaf size: 53

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

y(z) — —V1+ e2g2
y(z) — V1 + e2ig?
y(z) » —1

y(z) — 1



1.16 problem Problem 16
Internal problem ID [12127]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 16.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_quadrature]

—y +y = —z+2

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 211

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

2
3

2
f i3 (—216+108z+12\/81x2 —324a:-|—312) —12iv3+ (—216+108x+12\/81x2—324x+312) 3 +12d
T
1
<—216+108$+12\/81x2—324x+312) 3
12

(f (i\/§—1) (—216+108x+12\/5m> 8 —12i/3—12 dz‘)

(—216+108z+12\/81m2—324z+312> 5
y(z) = B + ¢

2
( (—216+108x+12\/81x2—324z+312)3-|—12d >
x

(—216+108x+12\/81x2—324x+312) 5
y(r) = 5 +ca

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

kDSolve [x==y' [x]~3-y' [x]+2,y[x],x,IncludeSingularSolutions -> True]

Timed out

20



1.17 problem Problem 17
Internal problem ID [12128]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 17.

ODE order: 1.

ODE degree: 1.

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

/ Y
- =0
Yooy y3
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 224
Ldsolve (diff (y(x) ,x)=y(x)/(x+y(x)~3),y(x), singsol=all) J

2
(27x +3./24 1 81x2> * _6e

y(z) = T
3 (270 +3/24] + 8127
= iv/3 (27x + 3\/m> * o 6ivEe + (271' + :s\/m)§ ey
e 6 (270 + 3\/m)é
Yo — iv/3 (272 + 3,/246] + 8122 ' 4 6iv/3er — (272 + 3\/m)g +6cy

1
6 (27x +3,/243 + 819:2) ’

21



v/ Solution by Mathematica
Time used: 2.895 (sec). Leaf size: 263

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

2 3%3¢; — V/3(—9z + /8122 + 24c,3) 2/
3{’/—930 + /8122 + 24¢;3
V3(1 —iv3) (—9z + /B1z2 + 24c;3) 2 — 2v/3(V3 + 3i) ¢
6{’/—93: + /81z2 + 24¢;3
V3(1+14v3) (—9z + /812 + 24c;3) /3 — 2v/3(V3 — 3i) 1
6{’/—9:6 + v/ 81x2 + 24c¢;3

y(z) —

y(z) —

y(z) =

y(z) =0

22



1.18 problem Problem 18
Internal problem ID [12129]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 18.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [_quadrature]

y—y'+y°=—2

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 247

Ldsolve (y(x)=diff (y(x),x)"4-diff (y(x),x)"3-2,y(x), singsol=all) J
y(z) = -2
y(z

)
2 itz z—c1+25 ) (z—c c
12<1§gg4+ Gamata) By leratg)ere) & (9 g cl—l—“’—;-l—z—j) <27—192cl+192m+24\/6_4

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

LDSolve [y [x]==y' [x]"4-y' [x]"3-2,y[x],x,IncludeSingularSolutions -> Truel J

Timed out

23



1.19 problem Problem 26
Internal problem ID [12130]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 26.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Yy +y?=4

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 31

|dsolve(diff (y(x),x)"2+y(x)"2=4,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.306 (sec). Leaf size: 43

y(x) = 2cos(x + ¢1)
x) — ZCos(m — )

(z)
(z)
y(z) —
(z) =
(z)

<

y(z
y(z) — Interval[{ —2,2}]

24



1.20 problem Problem 28
Internal problem ID [12131]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 28.

ODE order: 1.

ODE degree: 1.

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

;) 2y—x—4

y 2x—y+5:

v/ Solution by Maple
Time used: 0.891 (sec). Leaf size: 117

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

y(z) =
(iv3—1) (3\/3 \/27(:% (z+2)7° -1+ 27cl(x+2))3 — 3iv/3 — 3+6<3\/§ \/27c% (z+2°—1+2

- 1
3

6 (3\/5 V276 (2 +2)° — 14271 (o + 2)) o

v/ Solution by Mathematica
Time used: 60.277 (sec). Leaf size: 1624

-

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

Too large to display

25



1.21 problem Problem 29
Internal problem ID [12132]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 29.

ODE order: 1.

ODE degree: 1.

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

/ Y

2
_ -0
y cc+1+y

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

r

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

| —

24 2x

y(z) = 22 4 2¢; + 22

v/ Solution by Mathematica
Time used: 0.297 (sec). Leaf size: 28

-

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

2(z+1)
y(z) = 22 4 22 + 2¢;
y(z) =0
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1.22 problem Problem 30

Internal problem ID [12133]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

y/_y2:x

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 35

dsolve([diff (y(x),x)=x+y(x)"2,y(0) = 0],y(x), singsol=all)

N

(z) = V3 AiryAi (1, —z) + AiryBi (1, —z)
Y AiryAi (—z) + AiryBi (—z)

v/ Solution by Mathematica
Time used: 1.869 (sec). Leaf size: 80

LDSolve [{y' [x]==x+y[x]~2,{y[0]==0}},y[x],x,IncludeSingularSolutions -> Truel J

23/2 Bessel] (_g, #) — 23/2 BesselJ (%, 2m§/2> + BesselJ <—§a —2z§/2>

2z BesselJ <—%, 2””;/2)

y(z) = —
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1.23 problem Problem 31
Internal problem ID [12134]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Abel]

y — i = 2°

With initial conditions

X Solution by Maple

-

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

| —

No solution found

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

-

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

Not solved
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1.24 problem Problem 35
Internal problem ID [12135]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 35.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y/+y2:x2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

-/

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

x (BesselI <—

3
4
c; Bessell (i

J &) = ‘%2) c; — BesselK (%z %))
2

“7) + BesselK (;11

v/ Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 197

‘ DSolvel[y' [x]==x"2-y[x]"2,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) —
—ix? (2 BesselJ (—;3;, %) + ¢ <BesselJ (—;‘2, %) — BesselJ <;?; ﬁ))) — ¢; BesselJ (—

2z (BesselJ (1, %) + ¢1 BesselJ (—1, %)
iz? BesselJ (—%, %) — ixz? BesselJ <§l, %) + BesselJ (—i %)
2z BesselJ (-1, 2%)

y(z) —
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1.25 problem Problem 36
Internal problem ID [12136]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 36.

ODE order: 1.

ODE degree: 1.

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

Y+ (z+y—2)y =—-2z+1

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 21

s

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

~—

wl8
o=

cie

y(xz) = —z — 3 LambertW ( 3 ) -1

v/ Solution by Mathematica
Time used: 5.15 (sec). Leaf size: 35

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

y(z) & —3W (—es 1t) —z -1
y(z) > —x—1
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1.26 problem Problem 37
Internal problem ID [12137]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 37.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_quadrature]

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

‘dsolve(diff(y(x),x)‘S—diff(y(x),x)*exp(2*x)=0,y(x), singsol=all)

y(@) =~ +o
ylx)=¢€e"4+a1
y(z) =

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 29

-

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

~—

y(x) =
y(x) > —€* + ¢
y(x) > e+ ¢
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1.27 problem Problem 39
Internal problem ID [12138]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 39.

ODE order: 1.

ODE degree: 2.

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

y—5yz+y* =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 93

‘ dsolve(y(x)=5*x*diff (y(x),x)-diff (y(x),x)"2,y(x), singsol=all) J

42 Ax /2522 — 4
V2e §+§+ e . y(@) _,
<10x—2 253:2—4y(m)>4

B 4/2¢, +4_x_\/25x2—4y(x)=0
9

(10 +2yBF - @)

v/ Solution by Mathematica
Time used: 60.449 (sec). Leaf size: 2233

e

LDSolve [y [x]==b*x*y' [x]-y' [x]~2,y[x],x,IncludeSingularSolutions -> Truel

~—

Too large to display
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1.28 problem Problem 40

Internal problem ID [12139]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

y+y' =z

With initial conditions

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 37

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

N J

(2) = AiryBi (1,1) AiryAi (1, z) — AiryBi (1, z) AiryAi (1,1)
YA = T AlyBi (1, 1) AiryAi (z) — AiryBi (z) AiryAi (1, 1)

v/ Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 229

DSolve [{y' [x]==x-y[x]~2,{y[1]1==0}},y[x],x,IncludeSingularSolutions -> True]

N J

y()
i(z3/2(— BesselJ (—4%, %) + i BesselJ (—3%, %) + BesselJ (2
z (2Bessel] (-2, %

_>

|

2)) Besseld (—2, 2iz/?) + 3/2 BesselJ (-
) BesselJ (—3, 2iz3/2) + (— BesselJ (—3, 2

&
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1.29 problem Problem 42
Internal problem ID [12140]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 42.

ODE order: 1.

ODE degree: 1.

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

y — (z—5y)° =2
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 80
Ldsolve (diff (y(x) ,x)=(x-5*y(x))~(1/3)+2,y(x), singsol=all) J

wl=

- 811n (729 — 625y(z) + 125z)  27(z — 5y(x))

125 %5
81h<%ﬂx—5ﬁx»§—4&x_5mx»%+80
- 125
1621 (9 +5(c — 5y(2)*) 30— 5y(e))’
+ 195 + 10 —c =

v Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 70

LDSolve [y' [x]==(x-5*y[x])~(1/3)+2,y[x] ,x,IncludeSingularSolutions -> Truel J

Solve [5y(:c) +5 (—y(cc) + %(w — 5y(z))¥3 - %75 vz — by(z)
+ % log (5\3/35 — 5y(z) + 9) + g) = ¢y, y(a:)}

34



1.30 problem Problem 43
Internal problem ID [12141]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 43.

ODE order: 1.

ODE degree: 1.

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

y(—y+z)—2°y =0

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

e

kdsolve((x-y(x))*y(x)-x‘2*diff(y(x),x)=0,y(x), singsol=all)

~—

y(@) = In(z) + ¢

v/ Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 19

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

y(@) = log(z) + c1
y(z) =0
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1.31 problem Problem 45

Internal problem ID [12142]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-

LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88
Problem number: Problem 45.

ODE order: 1.

ODE degree: 1.

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

'+ 5z =10t +2

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 7

Ldsolve([diff(x(t),t)+5*x(t)=10*t+2,x(1) = 2] ,x(t), singsol=all)

z(t) =2t

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 8

e

LDSolve [{x' [t]+5*x[t]==10%t+2,{x[1]==2}},x[t],t,IncludeSingularSolutions -> T

r}.\e]

z(t) — 2t
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1.32 problem Problem 46
Internal problem ID [12143]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 46.

ODE order: 1.

ODE degree: 1.

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

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 7

-

Ldsolve([diff(x(t),t)=x(t)/t+x(t)"2/t"3,x(2) = 4],x(t), singsol=all)

-/

v Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 8

LDSolve [{x' [t]==x[t]/t+x[t]~2/t"3,{x[2]==4}},x[t] ,t,IncludeSingularSolutions -# True]

z(t) — 12
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1.33 problem Problem 47
Internal problem ID [12144]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 47.

ODE order: 1.

ODE degree: 2.

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

y—yz—y’ =0

With initial conditions

v/ Solution by Maple
Time used: 1.422 (sec). Leaf size: 17

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

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21

e B

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

y(z) > 1—=z

2
T
y(z) — 1
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1.34 problem Problem 48
Internal problem ID [12145]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 48.

ODE order: 1.

ODE degree: 2.

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

y—yz—y’ =0

With initial conditions

[y(1) = —1]
v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 66
Ldsolve([y(x)=x*diff(y(x),x)+diff(y(x),x)"2,y(1) = -1],y(x), singsol=all) J
1 (1423 oz
ye)=—5+ 2 2
1+iv3) (ivV3—2z+1
oy = (4308 (B2 1)
iv3—1) (ivV3+2z —1
o) = §8=1 (820

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 38

e B

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

y(z) = (-1)?° — ¥/ —1z
y(z) = V-1(v/-1z - 1)
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1.35 problem Problem 49
Internal problem ID [12146]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 49.

ODE order: 1.

ODE degree: 1.

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

,_3x—4y—2_

—— =0
3z —4y—3

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 19

dsolve(diff (y(x),x)=(3*x-4xy(x)-2)/(3*x-4*y(x)-3),y(x), singsol=all)

N J

3T cle_%‘F% 1
y(z) = T + LambertW ( 1 ) + 1

v/ Solution by Mathematica
Time used: 5.353 (sec). Leaf size: 41

LDSolve [y' [x]==(3*x-4*y[x]-2)/(3*x-4*y[x]-3) ,y[x] ,x,IncludeSingularSolutions —f True]

_pi—1ta i T
y(z) = W(—e )+ =+

y(z) = i(sx +1)
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1.36 problem Problem 50
Internal problem ID [12147]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 50.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

z' — x cot (t) = 4sin (¢)

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

Ldsolve(diff(x(t) ,£)-x (t)*cot (t)=4*sin(t) ,x(t), singsol=all) J

z(t) = (4t + ¢1) sin (2)

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 14

s

LDSolve [x' [t]-x[t]*Cot [t]==4%Sin[t] ,x[t],t,IncludeSingularSolutions -> True] J

z(t) — (4t + ¢1) sin(?)

41



1.37 problem Problem 51
Internal problem ID [12148]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 51.

ODE order: 1.

ODE degree: 2.

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

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 79

-

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

~—

y(z) = -z
1, 1,
y(x) = —5% +ar+ 50
1 1
y(x) = —§z2 —cazr+ 50%
1 1
y(z) = —?xz —caz+ %cf
y(z) = —5332 +cax + §cf

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

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

Timed out
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1.38 problem Problem 52
Internal problem ID [12149]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 52.

ODE order: 1.

ODE degree: 1.

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

3
y'——y+y2$3=0
x

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

Ldsolve (diff (y(x) ,x)-3*y(x) /x+x"3*y(x) "2=0,y(x), singsol=all) J
723
v = e

v/ Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 25

LDSolve [y' [x]-3*y[x]/x+x~3*y[x] “2==0,y[x] ,x,IncludeSingularSolutions -> Truel J

3
7+ Tc

y(z) =0
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1.39 problem Problem 53
Internal problem ID [12150]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 53.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y@ﬂ+1)=a

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 339

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

y(e) =
y(z)
RootOf ((cos(_2)a+_Za+2ci —2z) (—cos(_Z)a+__Za+2c; — 2x)) a — 2z + 2¢;) tan (RootOf |

2
L@
2
y(z)
(—RootOf ((cos (_2)a+_Za+2c; — 2z) (—cos (_2Z)a+ _Za+ 2c; — 2z)) a + 2z — 2¢;) tan (RootC
+2 :
2
y(z)
_ (RootOf ((cos (_2)a — _Za + 2c; — 2x) (—cos (_Z)a — _Za + 2c¢; — 2x)) a + 22 — 2¢;) tan (RootOf |
B 2
L@
2

y(z)
( RootOf ((cos (_2Z)a —_Za+ 2¢c; — 2x) (—cos (_2Z) a — _Za+ 2¢; — 2z)) a — 22 + 2¢) tan (RootC

2

+a
2
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v/ Solution by Mathematica
Time used: 0.661 (sec). Leaf size: 106

-

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

—

y(x) — InverseFunction {a arctan (%) —V#1/a - #1&} [—z + 1]

y(x) — InverseFunction {a arctan (%) —V#1/a — #1&] [z + 1]

y(x) = a
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1.40 problem Problem 54
Internal problem ID [12151]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 54.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

—y+ (2%’ + z)y = —2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 346

Ldsolve((x‘Z—y(x) )+ (x"2%y (x) ~2+x) *diff (y(x),x)=0,y(x), singsol=all) J

3
2% < <—3c1m—3m2+\/QC%x3+18miC1+gz5+4 > m2>
+z

23 | — 5
y(z) = — 1
((_301:1; _ 3:1;2 + \/90?w3+18x:01+9x5+4) xz) 3.’1}

y(z)
2
3

((1 + ’L\/g) 2% ((—301{E _ 3.’[2 + \/90?z3+18z:c1+9x5+4) .762) + 2%\/§$ _ 2‘,1:) 2%
== T
4((_3011. — 352 + \/90?z3+18w;161+9w5+4) .’L'Q) 3$
2
3
(iv3—1) 23 ((—301:0 — 322+ \/96%363“8”:6”9%5“) z‘2) +2(1+14v3) 2%
y(z) =

1
9c243 118zt c1 492544 3
4((—3011—3x2+\/ et Iwcl+w+ )zQ) T

46



v/ Solution by Mathematica
Time used: 56.22 (sec). Leaf size: 400

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

—2¥2x + (—6x4 + 612 + 24/23 (925 — 18c1zt + 9ci 223 + 4)) 2/3

y(z) —
2x</—3x4 + 3cy23 + \/333 (925 — 18cyx* + 9¢1 223 + 4)
y(z)
i(V3+1) (60" + 6e10® +2/27 (927 — 180,07 + 90,77 +4) ) ¥+ V2(2+ 2i3) o
_>
4z {’/—3354 4+ 3cy23 + \/x3 (92% — 18c1z* 4 9¢1223 4 4)
y(z)

(—1 = iv/3) (60" + 6e1a® + 2/27 (927 — 18cya® + 9c,%0% + 4)) 24+ V2(2 - 2v/3) @
_)

4z </—3x4 + 3cy23 + \/ac3 (92% — 18¢1z* 4 9¢1 223 4 4)
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1.41 problem Problem 55
Internal problem ID [12152]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 55.

ODE order: 1.

ODE degree: 1.

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

3y +2y(y’ —3z)y ==

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 101

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

\/201—2 ¢1 (¢ — 8x) — 4x

y(z)

) \/201—2 ¢ (¢ — 8x) —4x

y(z 5

\/201 +24/c1 (c1 — 8x) — 4x
y(z) = — 5

2c1 + 2+/c1 (g — 8x) — 4z
y(z) = \/ ( )
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v/ Solution by Mathematica
Time used: 15.503 (sec). Leaf size: 185

LDSolve [(3xy[x]~2-x)+(2xy [x])*(y[x]~2-3*x)*y' [x]==0,y[x],x, IncludeSingularSoluf;ions -> True]

\/—2x — e%\/Sm + et — et
y(l’) - - \/5
\/—2x —e7 \V8x + et — e
y(z) — 7
\/—2x + e%\/&v + et —ear
y(x) i \/5
\/—2:1: + e \/8x + €1 — et
y(z) - 7
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1.42 problem Problem 56
Internal problem ID [12153]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 56.

ODE order: 1.

ODE degree: 1.

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

y(—y+z)—2°y =0

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

e

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

~—

y(@) = In(z) + ¢

v/ Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 19

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

y(@) = log(z) + c1
y(z) =0
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1.43 problem Problem 57
Internal problem ID [12154]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 57.

ODE order: 1.

ODE degree: 1.

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

,_T+y=3_,
l—-z4+y

v/ Solution by Maple
Time used: 0.578 (sec). Leaf size: 30

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

- _\/2(33—2)2c§+1+(—1+x)01

C1

y(

v/ Solution by Mathematica
Time used: 0.202 (sec). Leaf size: 59

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

y(x)—)—i\/—2x2+8x—1—cl—|—x—1
y(z) =iV -202+8c—1—c+z—1
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1.44 problem Problem 58
Internal problem ID [12155]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 58.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

yr—y’In(z) +y=0

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

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

1
 l+cz+In(z)

y(z)

v Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 20

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

(@)
viE log(z) + iz + 1
y(z) =0
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1.45 problem Problem 59
Internal problem ID [12156]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 59.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(= 1) y' + 2yz = cos (z)

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

Ldsolve((x"Z—l)*diff (y(x) ,x)+2*x*y (x)-cos (x)=0,y(x), singsol=all) J

_sin(z) + ¢
y(x) - xz -1

v Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 18

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

sin(x) + ¢
2 —1

y(z) =
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1.46 problem Problem 60
Internal problem ID [12157]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 60.

ODE order: 1.

ODE degree: 1.

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

(dy+2z+3)y —2y=x+1

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 20

s

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

~—

_z  LambertW (¢;e®t%) 5
v@ =5+ 3 "8

v/ Solution by Mathematica
Time used: 6.325 (sec). Leaf size: 39

LDSolve [(4*y [x]+2*x+3) *y ' [x]-2*y [x] -x-1==0,y[x],x,IncludeSingularSolutions -> jl'rue]
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1.47 problem Problem 61
Internal problem ID [12158]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 61.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

(—z+9*)y —y= -2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 318

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

2
<—4m3 —12¢; +4+/28 + (6c; — 4) 73 + 90%) 44z

y(z) =

[

3

2 (—4x3 — 12¢; + 4+/x8 + (6c; — 4) 23 + 9c%>
y(x)
2

i(— <—4x3 —12¢; + 4+/x8 + (6c; — 4) 73 + 90%) 4 4m> V3 — (—4:33 —12¢; +4+/78 + (6c; — 4) z3 -

[N

3

4 <—4x3 —12¢; + 4+/x8 + (6c; — 4) 73 + 90%)

~—

y(z
2
i((—4w3 —12¢; +4+/x8 + (6c; — 4) 73 + 90%) - 4z> V3 — (—4x3 —12¢; +4+/28 + (6c; — 4) 3 +

o

3

4 (—4x3 —12¢; +4+/28 + (6c; — 4) 73 + 90%)

%)



v/ Solution by Mathematica
Time used: 4.856 (sec). Leaf size: 326

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

2z + \3/5(363 + /28 4+ (—4 + 6¢1)23 + 912 + 3cl> 2/3

22/3 </x3 + /28 + (—4 + 6¢1)23 + 9¢,2 + 3¢
22/3(1 = iv/3) (2 + /% + (=44 6cr)a® + 967 + 31 ) 3+ V2(2+ 2i/3) o

44/ 23 + /26 + (=4 4 6¢1)23 + 9¢12 + 3c;
223 (1 +4v/3) (z3 + /28 + (—4 + 6¢1)2® + 912 + 3c1) 23 4 7/2(2 - 2iv3)

44/ 3 4+ /28 + (—4 + 6¢1)x3 + 912 + 3¢

96



1.48 problem Problem 62
Internal problem ID [12159]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 62.

ODE order: 1.

ODE degree: 1.

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

(y*—2*)y +2yz =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 47

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

1—y/—43x2+1
y(z) = %

1+ +/—43x2+1
y(z) = 2

v Solution by Mathematica
Time used: 1.683 (sec). Leaf size: 66

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

1
y(x) — 2 (ecl — Vv -4z + 6201)

1
y(z) — B (v —4x? 4 e21 + ecl)
y(z) =0
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1.49 problem Problem 63
Internal problem ID [12160]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 63.

ODE order: 1.

ODE degree: 1.

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

3zy’y +y° =22

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 73

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

=

((z* + 1) 2%)

y(z) = -
o(z) = — ((z* + 1) J:2C)C3 (1+4iv/3)
u(z) = (2% + c1) 2% (13 — 1)

2z

v Solution by Mathematica
Time used: 0.352 (sec). Leaf size: 72

tDSolve [3*xxy [x] “2*y' [x]+y[x] ~3-2*x==0,y[x],x,IncludeSingularSolutions -> Truel]

v +c
y(z) — Tz
v/ —1v/22 4+ ¢
y(z) = —
Jzr

y(x) — (—1)2/3\;\23727%
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1.50 problem Problem 64
Internal problem ID [12161]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 64.

ODE order: 1.

ODE degree: 2.

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

y'2+(x+a)y’—y:0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 20

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

y(x) =c(cp+a+x)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 26

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

y(x) — cl(la-l-a:—i—cl)
y(z) — —Z(a+x)2
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1.51 problem Problem 65
Internal problem ID [12162]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 65.

ODE order: 1.

ODE degree: 2.

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

Y =29z +y=0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 611

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

y(z) =
(:c2 + x<x3 +2v3/—c1 (3 — 3¢;) — 661>é + (:c3 +2v/3+/—c1 (73 — 3c1) — 601> §) (x2 - 33:(.103

4 <.7c3 +2v3/—c1 (23 — 3cy) —

(2\/§ (ac?’ +2v3+/—c1 (73 — 3c;) — 601>§ — V322 + <x3 +2v3+/—c1 (73 — 3c;) — 6cl>§ — 2z <w

W=

W

ivV3x%2 —iv3 <x3 +2v3+/—c1 (73 — 3c1) — 601> + 22— 22 <x3 + 23 \/—c1 (3 — 3¢1) — 6cl>

/N
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v/ Solution by Mathematica
Time used: 60.164 (sec). Leaf size: 954

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

z(z3 + 8e3)
{’/ 26 — 20e3c123 + 84/e3e1 (—g3 + e3e1) 3 — geber

m2+

+ /28 — 20e3c123 + 8\/e3c1 (—x3 4 e3c1) 3 — geber

9 (V3 — i) z(z® + 8e3)
{'/ 26 — 20e3e123 + 8+/e3e1 (—a3 + e3e1) 3 — 8eber

1 2
y(z) — ™ 18z* —

+ 9 (\/§ + z) {’/xﬁ — 20e3e173 4 81 /€31 (—a3 + e3e1) 3 — 8eber

9 (V3 +1) z(z® + 8e>1)
i’/ 26 — 20e3c123 + 8+/e3e1 (—g3 + e3e1) 3 — 8eber

1
— | 1822
y(x) — = 8z +

- 9(1 + ’l\/g) f/wf‘ — 20e3c13 + 8\/6301 (—x3 + e31) 3 — Bebar

y(@)
ot + <x6 + 20e3123 + 8 /€3t (23 + e3¢1) 3 — 86661> 23 4 o2 i’/ 6 + 20e3e173 + 84/e3e1 (23 + €31)3 — 8

_>

46/ 6 + 20e3e173 + 84/ e3e1 (23 + e3e1) 3 — 8eber
9(1 +iv/3) z(—=® + 8e>1)
f/ 6 + 20e3e173 + 84/ e3e1 (23 + e3e1) 3 — 8eber

1 2
y(x) — ™ 18z~ +

+9i(V3+i) {25 + 20e30123 + 8/ (a3 4 Fon) B — geser

9 (V3 +1) z(z® — 8e3)
{’/ 6 + 20e3c173 + 84/ e3¢1 (3 + e3e1) 3 — 8eber

1
— | 1822
y(x) — = 8z +

— 9(1 + 2\/§> i’/xb' + 203173 4 81 /€31 (23 + e3e1) 3 — 8eber
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1.52 problem Problem 66
Internal problem ID [12163]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 1, First-Order Differential Equations. Problems page 88

Problem number: Problem 66.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

y* +2yy cot (z) —y* =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 39

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

y(z) =0
y(z) = cos (z) + csgn (sec (z))
y(z) = csc (z)? (cos (z) + csgn (sec (z))) esgn (sin (z)) ¢

csgn (sin (z)) ¢

v/ Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 36

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

y(x) — ¢; csc? (g)
y(x) — c; sec? (g)
y(z) =0
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2.1 problem Problem 1
Internal problem ID [12164]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 1.

ODE order: 2.

ODE degree: 1.

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

y" — 6y + 10y = 100

With initial conditions

[y(0) = 10,4/(0) = 5]

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

-

Ldsolve([diff(y(x),x$2)-6*diff(y(x),x)+10*y(x)=100,y(0) = 10, D(y)(0) = 5],y(x}, singsol=all)

y(x) = 5e* sin (z) + 10

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 17

DSolve[{y'' [x]-6*y' [x]+10*y[x]==100,{y[0]==10,y' [0]==5}},y[x],x, IncludeSingul#rSolutions ->

N\

y(z) = 5(e** sin(z) + 2)
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2.2 problem Problem 2
Internal problem ID [12165]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 2.

ODE order: 2.

ODE degree: 1.

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

z" + z = sin (t) — cos (2t)

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

Ldsolve(diff (x(t),t$2)+x (t)=sin(t)-cos(2+*t) ,x(t), singsol=all) J

o(t) = & ?f%) Lt 2(;1) cos (t) , (1+ 4(:1) sin (£)

v/ Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 30

LDSolve [x''[t]+x[t]==Sin[t]-Cos[2*t] ,x[t],t,IncludeSingularSolutions -> Truel J

z(t) — %cos(2t) + <—% + cl> cos(t) + cosin(t)
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2.3 problem Problem 3

Internal problem ID [12166]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-

LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 3.

ODE order: 3.

ODE degree: 1.

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

yl + ylll _ 3yll — 0

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

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

N

(3+\/5)a: (\/5—3)1:
yx)=c1+ce T +cze 2

v/ Solution by Mathematica
Time used: 0.384 (sec). Leaf size: 57

-

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

~—

y(x) — %e“é<‘/5‘3>“<<3 + \/5> c1 — (\/5 — 3) 026‘/5””) +c3

67



2.4 problem Problem 4
Internal problem ID [12167]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 4.

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: 20

e hY

dsolve(diff (y(x),x$2)+y(x)=1/sin(x)"3,y(x), singsol=all)

N\ J

csc (z)

y(x) = (c1 + cot (x)) cos (z) + sin (z) o — 5

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 25

e

kDSolve [y'' [x]+y[x]==1/8in[x]"3,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — _csc2(x) + ¢y sin(z) + cos(x)(cot(z) + ¢1)
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2.5 problem Problem 5
Internal problem ID [12168]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 5.

ODE order: 2.

ODE degree: 1.

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

2y’ — 4y'z + 6y = 2

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

e hY

dsolve(x~2*diff (y(x),x$2)-4*x*diff (y(x),x)+6*y(x)=2,y(x), singsol=all)

N\ J

y(z) = co2® + c12® + 3

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 21

e

kDSolve [x~2xy' ' [x]-4*x*xy' [x]+6*y[x]==2,y[x],x,IncludeSingularSolutions -> TrueJ‘]

1
y(z) = cox® + 12 + 3

69



2.6 problem Problem 6
Internal problem ID [12169]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 6.

ODE order: 2.

ODE degree: 1.

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

y" +y = cosh (z)

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

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

et e

y(z) =sin (z) c2 + ¢ cos (z) + 1 1

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 22

‘ DSolvel[y'' [x]+y[x]==Cosh[x],y[x],x,IncludeSingularSolutions -> Truel

cosh(z)

y(z) —

+ ¢; cos(z) + ¢z sin(z)
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2.7 problem Problem 7
Internal problem ID [12170]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 7.

ODE order: 2.

ODE degree: 1.

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

2y’
yll_+_ y — 0
1-y
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 18
[dsolve (diff (y(x),x$2)+2/(1-y(x))*diff (y(x),x)"2=0,y(x), singsol=all) J

(z) = axr+cy—1
y - C1T + C2

v/ Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 37

e N

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

cazr — 14 e

y(x) - Cl(l' + CQ)

y(z) =1
y(x) — Indeterminate
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2.8 problem Problem 8
Internal problem ID [12171]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 8.

ODE order: 2.

ODE degree: 1.

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

2 — 4z +4r =€+ +1

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

Ldsolve(diff(x(t),t$2)—4*diff(x(t),t)+4*x(t)=exp(t)+exp(2*t)+1,x(t), singsol=all)

4eit + 2t% + 4cy) €2t 1
ac(t)=(cl i 4+ )¢ —I—et-l—é—1

v/ Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 32

‘ DSolve[x''[t]-4*x'[t]+4*x[t]==Exp[t]+Exp[2*t]+1,x[t],t, IncludeSingularSolutio#s -> Truel

t2 1
Mﬂ%§(§+QHwO+J+Z
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2.9 problem Problem 9
Internal problem ID [12172]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 9.

ODE order: 2.

ODE degree: 1.

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

(:C2 + 1) y// +y/2 -1

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 33

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

N J

In(ciz—1)E +cyc2 +cix+1In(ciz — 1)

2
S

y(z) =

v Solution by Mathematica
Time used: 12.07 (sec). Leaf size: 33

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

y(z) = —z cot(c;) + csc®(ey) log(—z sin(c;) — cos(cp)) + ¢
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2.10 problem Problem 10
Internal problem ID [12173]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 10.

ODE order: 2.

ODE degree: 1.

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

3z’ = -1
v Solution by Maple
Time used: 0.094 (sec). Leaf size: 52
Ldsolve(x(t)"S*diff (x(t),t$2)+1=0,x(t), singsol=all) J
.’E(t) _ \/(1 +c (Cz + t)) (—1 +c (CQ + t)) C1
C1
o(t) = — V+ea(e+t) (-l+ea(e+t)a
C1
v Solution by Mathematica
Time used: 4.287 (sec). Leaf size: 93
LDSolve [x[t]~3*x''[t]+1==0,x[t],t,IncludeSingularSolutions -> True] J

\/612t2 + 2C2612t -1 + 022012

z(t) —

0 o

x(t) N \/012t2 + 202012t -1+ 022012
Ja

z(t) — Indeterminate
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2.11 problem Problem 11
Internal problem ID [12174]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 11.

ODE order: 4.

ODE degree: 1.

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

"

y" — 16y = 2% — €”

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 53

e hY

dsolve(diff (y(x),x$4)-16%y(x)=x"2-exp(x),y(x), singsol=all)

N\ J

y(z)
<((—1601 + 1) cos (2z) + z* — 16¢y sin (2)) €2* — 16¢36*® — 16¢5 — %) e e
16

v/ Solution by Mathematica
Time used: 0.299 (sec). Leaf size: 50

LDSolve [y''''[x]-16%y[x]==x"2-Exp[x],y[x],x,IncludeSingularSolutions -> Truel J

2 7
y(z) — _916_6 + i—5 + 1€ + 372" + ¢y cos(21) + ¢4 sin(2z)

75



2.12 problem Problem 12
Internal problem ID [12175]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 12.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_3rd_order, _missing x], [_3rd_order, _missing y], [_3rd_oxrc

v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 51

Ldsolve (diff (y(x) ,x$3)"2+diff (y(x),x$2)"2=1,y(x), singsol=all) J

1
y(x) = —EmQ + iz +c

1
y(z) =co + ez + 5:02

y(z) = ¢1 + cox + \/ —c% + 1 sin (x) + c3 cos (z)

v/ Solution by Mathematica
Time used: 0.348 (sec). Leaf size: 54

-

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

~—

y(z) = c3x — cos(x —¢1) + 2
y(z) = c3x — cos(z + ¢1) + 2
y(xz) — Interval[{—1,1}] + csx + 2
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2.13 problem Problem 13
Internal problem ID [12176]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 13.

ODE order: 6.

ODE degree: 1.

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

117(6) — " =1

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

( hY

dsolve(diff (x(t),t$6)-diff (x(t),t$4)=1,x(t), singsol=all)

N J

tt t t2
x(t) = _ﬂ + e_tcl + CQet + 03? + C4T + c5t + ¢
v/ Solution by Mathematica

Time used: 0.103 (sec). Leaf size: 45

LDSolve [x'''' ' [e]-x'"'" ' [t]==1,x[t],t,IncludeSingularSolutions -> True] J

4

t
z(t) = 51+ cet® + cs5t? + cat + cre’ + ceTt 4¢3
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2.14 problem Problem 14
Internal problem ID [12177]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 14.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

117””—21'”+33=t2—3

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

Ldsolve (diff (x(t) ,t$4)-2+diff (x(t),t$2)+x(t)=t"2-3,x(t), singsol=all) J

z(t) = (cat + o) et + (cat +c1) el +* + 11

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 38

‘ DSolvel[x''''[t]-2*x''[t]+x[t]==t"2-3,x[t],t,IncludeSingularSolutions -> True] ‘

z(t) = 2 + coe 't +cre”t +el(cat +c3) + 1
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2.15 problem Problem 15
Internal problem ID [12178]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 15.

ODE order: 2.

ODE degree: 1.

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

v’ +4yz =0

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

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

‘Order:=6;
Ldsolve(diff(y(x),x$2)+4*x*y(x)=0,y(x),type='series',x=0); J

y(z) = (1 - 2?””3) y(0) + (x - %x‘l) D(y) (0) + O(s°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

‘ AsymptoticDSolveValuel[y'' [x]+4*x*y[x]==0,y[x],{x,0,5}]

o) (- 2) (1)
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2.16 problem Problem 16
Internal problem ID [12179]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 16.

ODE order: 2.

ODE degree: 1.

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

1
2 I / 2
Ox* — — =0
7Yy —I—yx—l—(a: 25)y

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

dsolve (x"2*diff (y(x) ,x$2)+x*diff (y(x) ,x)+(9*x~2-1/25) *y (x)=0,y(x), singsol=a11[)

N

y(x) = c1 BesselJ (é, 3x> + c2 BesselY (%, 3x)

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 26

-

N
LDSolve [x~2xy' ' [x]+x*y' [x]+(9*x~2-1/25) *xy [x]==0,y[x] ,x, IncludeSingularSolutionjs -> True]

1 1
y(x) — c; BesselJ (3’ 3x) + ¢y BesselY (3’ 3x)
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2.17 problem Problem 17
Internal problem ID [12180]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 17.

ODE order: 2.

ODE degree: 1.

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

y//+y/2 =1

With initial conditions

[y(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 5

e

Ldsolve([diff(y(x),X$2)+diff(y(x)’X)A2=1’y(o) =0, D(y (0 = 1],y&), Sings°l=%ll)

y(z) ==

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

-

LDSolve [{y'' [x]+y' [x]~2==1,{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularSolutionsJ -> True]

yx) =z
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2.18 problem Problem 18
Internal problem ID [12181]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 18.

ODE order: 2.

ODE degree: 1.

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

yll_3\/§:0

With initial conditions

[y(0) = 1,%'(0) = 2]

v Solution by Maple
Time used: 0.281 (sec). Leaf size: 11

-

dsolve([diff (y(x),x$2)=3*sqrt(y(x)),y(0) = 1, D(y)(0) = 2],y(x), singsol=a11)\

N

(z+2)*
16

y(z) =

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 14

-

LDSolve [{y'' [x]==3*Sqrt[y[x]],{y[0]==1,y' [0]==2}},y[x],x, IncludeSingularSoluti}ons -> True]

y(@) = (o +2)
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2.19 problem Problem 19
Internal problem ID [12182]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 19.

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: 23

dsolve(diff (y(x),x$2)+y(x)=1-1/sin(x),y(x), singsol=all)

N\ J

y(x) = —sin (z) In (sin (z)) + cos (z) (c; + ) +sin (z) cp + 1

v/ Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 25

‘ DSolvely'' [x]+y[x]==1-1/Sin[x],y[x],x,IncludeSingularSolutions -> Truel

y(x) = (x + ¢1) cos(z) + sin(z)(— log(sin(x)) + c2) + 1

83



2.20 problem Problem 20
Internal problem ID [12183]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 20.

ODE order: 2.

ODE degree: 1.

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

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

-

Ldsolve (diff (u(r) ,r$2)+2/r*diff (u(r),r)=0,u(r), singsol=all)

-/

_ @2
u(r) =c + "

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 15

LDSolve [u''[r]+2/r*u' [r]==0,ulr],r,IncludeSingularSolutions -> True] J

u(r) = e — —
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2.21 problem Problem 30
Internal problem ID [12184]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _with_linear_ symmetries], [_2nd_orde

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 63

Ldsolve (y(x)*diff (y(x),x$2)+diff (y(x),x) "2= y(x)*diff (y(x),x)/sqrt(1+x72), y(x)} singsol=all)

y(z) =0
y(z) = \/clx\/x2 + 1+ ¢122 + ¢ arcsinh (z) + 2¢y
y(z) = —\/Clw\/CUQ + 1+ ¢12% + ¢ arcsinh (z) 4 2¢,

v Solution by Mathematica
Time used: 60.936 (sec). Leaf size: 73

e N
LDSolve [y[x]l*y'' [x]+y' [x]"2== y[x]*y'[x]/Sqrt[1+x~2],y[x],x, IncludeSingularSolj.ltions -> True]

y(z)
1

o /1 —K[t]es + K2 + Loy + K[1] + (K[1] — /K2 +1) log (VK[ +1 - K1)

dK[1
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2.22 problem Problem 31
Internal problem ID [12185]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 31.

ODE order: 2.

ODE degree: 2.

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

3 2
yy/y// _ y/ _ y// =0

v/ Solution by Maple
Time used: 7.281 (sec). Leaf size: 42

e B

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

4
y(z) = “Tlota
y(x) =
y(z) = e @) — ¢
y(z) = e 4 ¢
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v/ Solution by Mathematica
Time used: 13.794 (sec). Leaf size: 119

e B
kDSolve [y[x]l*y' [x]*y'' [x]==y' [x]"3+y''[x]~2,y[x],x,IncludeSingularSolutions ->J True]

) L treterer _1 o)

(B+62

( ) 1 +efl+tanh(c )
S 1 Ctanh (2)

(z) = 1 16—% 3
y 272

c

1 o
y(x) — 3 (—1 + 6_5_72>
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2.23 problem Problem 32
Internal problem ID [12186]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 32.

ODE order: 2.

ODE degree: 1.

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

z" + 9z = tsin (3t)

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

Ldsolve(diff (x(t),t$2)+9*x (t)=t*sin(3*t) ,x(t), singsol=all) J

(—3t? + 36¢;) cos (3t) N sin (3t) (t + 36¢2)

z(t) = 36 36

v Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 38

LDSolve [x'' [t]1+9*x[t]==t*Sin[3*t] ,x[t],t,IncludeSingularSolutions -> True] J

21 1 .
z(t) = (_E toe T 01) cos(3t) + %(t + 36¢2) sin(3¢)
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2.24 problem Problem 33
Internal problem ID [12187]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 33.

ODE order: 2.

ODE degree: 1.

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

y" + 2y’ + y = sinh (z)

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

Ldsolve (diff (y(x) ,x$2)+2*diff (y(x) ,x)+y(x)=sinh(x),y(x), singsol=all) J
—227 4 (8c1 +2)r +8c; + 1)e™ €
PRC TICES NS

v Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 34

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

1
y(z) = ge"m(—sz + €* + 8coz + 8c1)
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2.25 problem Problem 34
Internal problem ID [12188]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 34.

ODE order: 3.

ODE degree: 1.

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

ylll _ y — eIL'

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 40

dsolve(diff (y(x),x$3)-y(x)=exp(x),y(x), singsol=all)

N J

y(z) = c267 7 cos <@> + cze” 2 sin (\/§x> 48 (z + 3c1)

2 2 3

v/ Solution by Mathematica
Time used: 0.726 (sec). Leaf size: 62

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

y(x) — %e—wﬂ <e3$/2(x — 14 3c1) + 3¢y cos (@) + 3c3 sin <@>)
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2.26 problem Problem 35
Internal problem ID [12189]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 35.

ODE order: 2.

ODE degree: 1.

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

y" — 2y + 2y = ze” cos (x)

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

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x) +2%y (x) =x*exp (x) *cos (x) ,y(x), singsol=a¥})

y(w) _ ew((zQ + 4cy — 1) sin (4x) + cos (.'13) (401 + .’L'))

v Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 37

LDSolve [y'' [x]-2*%y' [x] +2%y[x]==x*Exp[x]*Cos[x],y[x],x, IncludeSingularSolution% -> True]

y(x) — éem((2w2 — 1+ 8¢y ) sin(z) + 2(z + 4c2) cos(z))
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2.27 problem Problem 36
Internal problem ID [12190]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 36.

ODE order: 2.

ODE degree: 1.

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

(»-1)y" —6y=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

Ldsolve((x“2—1)*diff(y(x),x$2)-6*y(x)=1,y(x), singsol=all)

1 3~ In (-1 —z3 In (1 2
y(x):_6+3(m ac)cl4n( +x)+3cl( x —|—Z) n ( —|—x)+czx3+3c;m Ceyr—cy

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 67

-

LDSolve [(x"2-1)*y' ' [x]-6*y[x]==1,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) — 1—12(—902$(.’L‘2 —1)log(1 — z) + 9oz (z® — 1) log(z + 1)

+ 2(6c12° — 9co2” — 6c12 — 1 + 6c3) )
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2.28 problem Problem 40(a)
Internal problem ID [12191]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 40(a).

ODE order: 2.

ODE degree: 1.

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

mz" — f(z) =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 62

Ldsolve (m*diff (x(t),t$2)=f (x(t)),x(t), singsol=all) J
x(t) 1
m / d bl —t—c=0
ym(em+2(f f(_b)d_b))
z(t) 1
—m / d_b —t— Cy = 0
ym(em+2(f £(_b)d_b))

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 44

‘ DSolve [m*x'' [t]==f[x[t]],x[t],t,IncludeSingularSolutions -> True]

x(t) 1
Solve /
U\ Jer 42 [ IR gy

dK[2]? = (t + c2)?, z(2)
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2.29 problem Problem 40(b)
Internal problem ID [12192]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 40(b).

ODE order: 2.

ODE degree: 0.

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

mz" — f(z') =0

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

Ldsolve (m*diff (x(t),t$2)=£f (diff (x(t),t)),x(t), singsol=all) J

z(t) = /RootOf (t—m(/_zﬁd_f) +c1) dt + ¢

v/ Solution by Mathematica
Time used: 2.257 (sec). Leaf size: 39

e hY

DSolve [m*x'' [t]==f[x'[t]],x[t],t,IncludeSingularSolutions -> True]

N\ J

o(t) = /1 t InverseFunction[ 1#1 mdmu&} {clﬁ-%} dK[2) + ¢
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2.30 problem Problem 41
Internal problem ID [12193]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 41.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y(6) _ 3y(5) + 3y//// _ y/// —

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 48

Ldsolve(diff (y(x) ,x$6) -3*diff (y(x) ,x$5)+3*diff (y(x) ,x$4)-diff (y(x) ,x$3)=x,y(x)J, singsol=all)

4 3

2t 23 ceux?

y(z) = (C3.’E2 + (g —6c3)x + ¢ — 3ca + 1263) e’ — CYR) + 5 + sz + ¢
v/ Solution by Mathematica
Time used: 0.256 (sec). Leaf size: 61
‘DSolve [y'r' o [x]-3*y' ' [x] 43y [x] -yt [x]==x,y [x] ,x,IncludeSingularSol#tions -> True]
zt 3
y(z) — 51" g + c6z” + c3e” (22 — 63+ 12) + ez + c1e” + 2™ (z — 3) + s
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2.31 problem Problem 42
Internal problem ID [12194]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 42.

ODE order: 4.

ODE degree: 1.

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

" + 22" + x = cos (t)

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

Ldsolve(diff (x(t) ,t$4) +2*diff (x(t) ,t$2) +x(t)=cos(t) ,x(t), singsol=all) J
42
z(t) = (8cst — 1"+ 8801 +2)cos (8 + (<c4 + g) t+ 02) sin (%)

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 43

Vs N

LDSolve [x''' ' [t]+2*x' ' [t]+x[t]==Cos[t] ,x[t],t,IncludeSingularSolutions -> True}]

t2 5 1
z(t) — (_§ + cot + 1 + cl) cos(t) + Z(t + 4eqt + 4cs) sin(t)

96



2.32 problem Problem 43
Internal problem ID [12195]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 43.

ODE order: 2.

ODE degree: 1.

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

(1+2)°y" + (1 +2z)y +y=2cos(In(1+x))

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

Ldsolve((1+x)“2*diff(y(x),x$2)+(1+x)*diff(y(x),x)+y(x)=2*cos(ln(1+x)),y(x), singsol=all)

y(z) = (co+In(1+z))sin(In(1+z)) +cos(In(1+z)) ¢y

v Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 31

e

kDSolve [(1+x)~2*y' ' [x]+(1+x) *y ' [x]+y[x]==2*Cos[Log[1+x]],y[x],x, IncludeSing'ula‘ Solutions -> T

y(x) — <% + cl> cos(log(z + 1)) + (log(z + 1) + ¢3) sin(log(x + 1))
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2.33 problem Problem 47
Internal problem ID [12196]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 47.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_ symmetries], [_2nd_order, _linear,

w3y"—y'a:+y= 0

Given that one solution of the ode is

h=zx
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16
Ldsolve( [x~3*diff (y(x),x$2) -x*diff (y(x),x)+y(x)=0,x],singsol=all) J

y(z) = <e_%c1 + cg) x

v/ Solution by Mathematica
Time used: 0.095 (sec). Leaf size: 20

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

y(z) = 2(c2e™" + 1)
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2.34 problem Problem 49
Internal problem ID [12197]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 49.

ODE order: 4.

ODE degree: 1.

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

CC”” L= t3

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 67

‘dsolve(diff (x(t),t$4)+x(t)=t"3,x(t), singsol=all)

2t 2t 2t
$(t) = (Cze_@ + c4e@> sin <£> +13 4 cle_@ COos <L> + 036@ Cos <L>

2 2

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 78

‘ DSolve[x''''[t]+x[t]==t"3,x[t],t,IncludeSingularSolutions -> True]

_t [ t t t
z(t) > e v2 eﬁt3+(ce‘/§t+c)cos(—)—i—(ceﬁt—l—c)sin(—))
0 ( @ ) cos (1) + (e b ) in (7o
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2.35 problem Problem 50
Internal problem ID [12198]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 50.

ODE order: 2.

ODE degree: 3.

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

y”3+y"=z—1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 226

dsolve(diff (y(x) ,x$2) "3+diff (y(x),x$2)+1=x,y(x), singsol=all)

N\ J

(—108+108z+12\/81x2 —162a:-|—93) s
y(z) = 5 + 1z + ¢y

( i (_IOHIOSZHNm)%_Idedx)

2 2
i3 (—108+108z+12\/81z2 —162ac+93) 3 112iv3+ (—108+108m+12\/81z2 —162m+93) 3_12
[f dzdzx

1
(—108+108x+12\/81x2—162w+93> 3
12

+ a1z + e
2
( I (i\/:’?—l) (—108+108m+12\/81z2—162x+93>3+12i\/§+12dxd$>

<—108+108x+12\/81x2 —162z+93) 5
y(x) = 3 +az+c

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

LDSolve [y''[x]~3+y'' [x]+1==x,y[x],x,IncludeSingularSolutions -> Truel J

Timed out
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2.36 problem Problem 51
Internal problem ID [12199]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 51.

ODE order: 2.

ODE degree: 1.

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

2" + 10z’ + 252 = 2F +te™

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

‘dsolve(diff(x(t),t$2)+10*diff(x(t),t)+25*x(t)=2“t+t*exp(—5*t),x(t), singsol=a11)

(ln (2) + 5)2 (t3 + 6¢1t + 602) e 5t 4+ 62t

#(t) = 6 (In (2) + 5)°

v/ Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 72

LDSolve [x''[t]+10*x' [t]+26*x [t]==2"t+t*Exp[-5*t] ,x[t],t, IncludeSingularSolutiojis -> True]

z(t)
R e~ (t3(25 + log®(2) + log(1024)) + 3 2715 + ¢4t (150 + 61og?(2) + log(1152921504606846976)) + ¢

6(5 + log(2))2
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2.37 problem Problem 52
Internal problem ID [12200]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 52.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Liouville, [_2nd_order, _with_linear_ symmetries], [_2nd_orde

zyy’ —zy” —yy =0

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 17

[dsolve (xxy (x)*diff (y(x) ,x$2) -x*diff (y(x),x) " 2-y(x)*diff (y(x),x)=0,y(x), sings\ 1=all)

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 19

LDSolve [xxy [x]*y' ' [x]-x*y' [x]"2-y[x]*y' [x]==0,y[x],x,IncludeSingularSolutions j—> True]

c1 :t2

y(x) = coe 2
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2.38 problem Problem 53
Internal problem ID [12201]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 53.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

y(6) —y= 62:1:
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 65
Ldsolve(diff (y(x) ,x$6) -y (x)=exp (2*x) ,y(x), singsol=all) J

y(z)=e" ((c;;e? +c5937> cos (%) + <e504+cﬁe37> sin <Q> +e2x01+2—3+02>

v/ Solution by Mathematica
Time used: 0.88 (sec). Leaf size: 85

LDSolve [y''''" [x]-y[x]==Exp[2*x] ,y[x] ,x,IncludeSingularSolutions -> Truel J

2z

3 3
y(z) = 2—3 + 167 4 e 4 7/ (cpe® + ¢3) cos (%) +e7%/2(cge® + c5) sin (%)
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2.39 problem Problem 54
Internal problem ID [12202]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 54.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y(ﬁ) 4+ 2y//// + y// —r4e

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

Ldsolve(diff(y(x),X$6)+2*diff(Y(X)»X$4)+diff(y(x>’X$2)=X+exP(X)’y(X)’ singsolf%ll)

3 T

x e
y(x) = (—c3x — ¢1 — 2¢4) cos () + (—cax — ca + 2¢3) sin (z) + 5 + c5x + cg + T

v/ Solution by Mathematica
Time used: 0.61 (sec). Leaf size: 58

‘DSolve [y''' ' [x]+2%y' ' [x]+y " ' [x]==x+Exp[x] ,y[x] ,x,IncludeSingularSolutions| -> True]

3 T

e
y(z) — 5 T ter- (coz + 1 + 2¢4) cos(z) + (—caz + 22 — ¢3) sin(z) + ¢
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2.40 problem Problem 55
Internal problem ID [12203]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 55.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [[_high_order, _missing x], [_high order, missing y], [_high_

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 25

Ldsolve (6*diff (y(x),x$2) *diff (y(x),x$4)-5*xdiff (y(x),x$3)"2=0,y(x), singsol=all})

y(x) =1z + ¢y
(e x)8 ¢

Y(z) = “og1g7ag T Tt

v/ Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 26

LDSolve [6xy' ' [x]*y'''' [x]-B*y'"''[x]~2==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

1
y(x) — %02(30 — 601)8 + cax + 3
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2.41 problem Problem 56
Internal problem ID [12204]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 56.

ODE order: 2.

ODE degree: 0.

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

/
zy’ —y'In (2) =0
x
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

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

N J

et tleix + cpc? — ecr®tl

2
G

y(z) =

v/ Solution by Mathematica
Time used: 0.905 (sec). Leaf size: 31

-

.
LDSolve [xxy'' [x]==y' [x]*Logly' [x]/x],y[x],x,IncludeSingularSolutions -> True] J

y(x) - 6661x+1—201(_1 +€cl.’I)) + ¢y
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2.42 problem Problem 57
Internal problem ID [12205]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 57.

ODE order: 2.

ODE degree: 1.

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

y" +y = sin (3z) cos (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

Ldsolve(diff (y(x),x$2)+y (x)=sin(3*x)*cos(x) ,y(x), singsol=all) J

y(x) = sin (z) ¢ + 1 cos (z) — ffx) _ sin3<51z>

v/ Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 30

LDSolve [y'' [x]+y[x]==Sin[3*x]*Cos[x],y[x],x,IncludeSingularSolutions -> Truel J

y(x) — ¢ cos(z) — % sin(z)(6 cos(z) + cos(3z) — 15¢,)
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2.43 problem Problem 58
Internal problem ID [12206]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 58.

ODE order: 2.

ODE degree: 1.

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

y//_2y3 =0

With initial conditions

[y(1) =1,4/(1) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 11

Ldsolve([diff(y(x),x$2)=2*y(x)"3,y(1) =1, D(y) (1) = 1],y(x), singsol=all) J

yz) =-——

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 12

-

:
DSolve[{y'' [x]==2%y[x]~3,{y[1]==1,y' [1]1==1}},y[x],x,IncludeSingularSolutions +> Truel

N

y(z) = 5—
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2.44 problem Problem 59
Internal problem ID [12207]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 2, DIFFERENTIAL EQUATIONS OF THE SECOND ORDER AND
HIGHER. Problems page 172

Problem number: Problem 59.

ODE order: 2.

ODE degree: 1.

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

2
yy// _ y/ _ y/ 0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 20

-

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

| —

y(z) =0
ecl(cz—i-x) + 1

y(.’l)) - C—l

v/ Solution by Mathematica

Time used: 2.51 (sec). Leaf size: 26

‘ DSolvel[y[x]l*y'' [x]-y' [x]"2==y' [x],y[x],x,IncludeSingularSolutions -> True] ‘

14 e (z+c2)
y(@) > ————
1

y(z) — Indeterminate
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3.1
3.2
3.3
3.4

Chapter 3, SYSTEMS OF DIFFERENTIAL
EQUATIONS. Problems page 209

problem Problem 1
problem Problem 3
problem Problem 4
problem Problem 5
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3.1 problem Problem 1
Internal problem ID [12208]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 3, SYSTEMS OF DIFFERENTIAL EQUATIONS. Problems page 209
Problem number: Problem 1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

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

Ldsolve([diff(x(t),t) = y(t), diff(y(t),t) = -x(t), x(0) = 0, y(0) = 1], singsol=all)

z(t) = sin (t)
y(t) = cos ()

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

LDSolve [{x' [t]==y[t],y' [t]==-x[t]1},{},{x[t],y[t]},t,IncludeSingularSolutions —f True]

z(t) — ¢1 cos(t) + cosin(t)
y(t) — cycos(t) — ¢y sin(t)
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3.2 problem Problem 3
Internal problem ID [12209]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 3, SYSTEMS OF DIFFERENTIAL EQUATIONS. Problems page 209
Problem number: Problem 3.

ODE order: 1.

ODE degree: 1.

Solve

7' (t) = =5z (t) — y(t) + €’
v (t) = z(t) + 3y(t) + e*

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 102

Ldsolve([diff(x(t),t)+5*x(t)+y(t)=exp(t),diff(y(t),t)-x(t)—B*y(t)=exp(2*t)],si gsol=all)

z(t) = e(\/ﬁ_l)t@ +e <1+m)tc © 2¢

+e T
2
y(t) = —e(“ﬁ‘l)t02¢ﬁ+e—(1+¢ﬁ)tcl\/ﬁ_ 4e(¢ﬁ—1)tc2 g1V, et Te?

1l 6
v/ Solution by Mathematica
Time used: 4.39 (sec). Leaf size: 206

‘ DSolve [{x' [t]+5*x[t]+y[t]==Exp[t],y' [t]1-x[t]-3*y[t]==Exp[2*t]1},{x[t],y[t]},t, i[ncludeSingular

330
_ 11((4\/6 — 15) c1+ x/ﬁcz) 2Vt | 11((15 n 4\/1_5) ot x/ﬁcz))

y(t) = —ooe (1)) (30e<2”ﬁ>t + 385¢(+VI9)!

z(t) — Le—<<1+\/ﬁ>t) (606(2+x/ﬁ)t n 55e<3+¢ﬁ>t

—11 (x/ﬁcl + <15 + 4\/ﬁ) 02> V15 4 11 (x/ﬁcl + (4«/ﬁ - 15) C2>)
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3.3 problem Problem 4
Internal problem ID [12210)]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 3, SYSTEMS OF DIFFERENTIAL EQUATIONS. Problems page 209
Problem number: Problem 4.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = y(t
y'(t) = 2(¢
Z(t) =xz(t

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 176

‘dsolve([diff (x(t),t)=y(t),diff (y(t),t)=z(t),diff(z(t),t)=x(t)],singsol=all) |

z(t) = c1e’ 4 cpe” % sin <@> + c3e7% cos <@>

2 2
coe™ % sin (‘[t) coe™2/3 cos (‘[t>
y(t) = cre’ — 5 +
cse” 2 cos (‘/gt> 03e_%\/§ sin <L>
_ 5 _
coe™3 sin (@) coe” 2\/3 cos ( g‘t)
2(t) = cie’ — —
2
36”2 COS (‘[t) cse” 2\/_ 3 sin <@>
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v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 234

e

kDSolve [{x'[t]==y[t],y' [t]1==z[t],z' [t]==x[t]},{x[t],y[t],z[t]},t, IncludeSingul%arSolutions ->

3t 3t
z(t) = e 2| (c1+ca+c3)e/? + (2c1 — ¢y — ¢3) cos <\/—T +/3(cy —c3) sin (fT )

1
y(t) — e t/? (c1 —|—02—|—03)e3t/2 —(c1—2¢o+c3) cos (@ — \/g(cl —c3) sin (@ )

1
z(t)—)—e_t/2 (01+CQ+C3)63t/2_(Cl+c2_2c3) cos (@ +\/§(Cl—02) sin (@ )
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3.4 problem Problem 5
Internal problem ID [12211]

Book: Differential equations and the calculus of variations by L. EISGOLTS. MIR PUB-
LISHERS, MOSCOW, Third printing 1977.

Section: Chapter 3, SYSTEMS OF DIFFERENTIAL EQUATIONS. Problems page 209
Problem number: Problem 5.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = y(t)
iy Y@
() = (@)
v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 20
Ldsolve( [diff(x(t),t)=y(t),diff (y(t),t)=y(t)~2/x(t)],singsol=all) J

{z(t) = e;th}
W = La(v)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 28

DSolve [{x' [t]==y[t],y' [t]==y[t]1~2/x[t]1},{x[t],y[t]l},t, IncludeSingularSolution# -> True]

N

y(t) = crcpe™
z(t) — coe?
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