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1.1 problem 2

Internal problem ID [14934]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

y/ _ y2 — :L'2
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43
Ldsolve (diff (y(x),x)=x"2+y(x)"2,y(x), singsol=all) J

a:(BesselJ ( 8, %) ¢1 + BesselY ( 3 "”—5))
y@) = - c; BesselJ (;11, %) + BesselY (i, ””2—2)

v/ Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 169

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

y(z)
x? (—2 BesselJ <—% %) +c (BesselJ (% %) BesselJ ( %, z? )) — ¢, BesselJ (_Zi ””2—2>
= 1
1

2 (BesselJ (§,%) + c1 BesselJ (—5, %
x? BesselJ (—g z—;) — 7% BesselJ (% %) + BesselJ (—i, %)
2z Bessel] (—1,2)

_)

N

y(z) > —



1.2 problem 3
Internal problem ID [14935]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

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

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

y(z) = vzl + ¢
y(z) = —vat+a

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 35

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

y(x) > =22+ 201
y(x) = V2 +2¢



1.3 problem 4

Internal problem ID [14936]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Yy —y—3ys =0

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

-

dsolve(diff (y(x) ,x)=y(x)+3*y(x)~(1/3),y(x), singsol=all)

N\

v/ Solution by Mathematica
Time used: 2.285 (sec). Leaf size: 39

s

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

~—

y(x) — (—3 +e
y(z) =0
y(z) = —3iV3

2
(‘D'gcl) ) 3/2



1.4 problem 5

Internal problem ID [14937]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18
Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

Y~y TE=0

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 50

Ldsolve(diff(y(x),x)=sqrt(x-y(X)),y(x), singsol=all)

z4+In(—y@)+z—1)+2/—y @) +z
+in(—1+ =y @ +2) - (1+ vy @) +2) —a =0

v/ Solution by Mathematica
Time used: 7.657 (sec). Leaf size: 53

e

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

~—




1.5 problem 6
Internal problem ID [14938]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

y—Vxl—y=—z

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 171

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

ztc1y(z)® z2c1y(z)? c1y(z)® 2 f
250 <x6cly(x)2 + Bayle) | oy | Mayl) _ %) (z? — y(z))? (2% + 4y(z)) — 250 <x6cly(z)2 +1

(522 + 4y (2))°y (0)* (/27 —y (@) +2) (3242,

=0



v/ Solution by Mathematica
Time used: 4.748 (sec). Leaf size: 416

e

kDSolve [y' [x]==8qrt[x~2-y[x]]-x,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — Root [64#1° + 240#1*z? + 300#1%z* + #1%(1252° — 40e°* z) — 104 1> 2
—4ePrgh 4 61001&, 1}
y(z) — Root [64#1° + 240#1*z? + 300#1%z* + #1%(1252° — 40e°*z) — 1041e>' 2
—4ePrgh 4 610(;1&, 2}
y(z) — Root [644:1° + 240#1*z? + 300#1%z* + #1%(1252° — 40e°*'z) — 1041e>' 2
—4edagd 4 ellag, 3}
y(z) — Root [6441° + 2404 1%*2? + 300#1°z* + #1°(1252° — 40e°'z) — 104 1e°z?
— 4€>12° 4 !9 &, 4]
y(z) — Root [64#1° + 240#1*z” + 300#1°z* + #1%(1252° — 406" z) — 104 1> 2
— 4P + elOcl&, 5}
y(z) >0

10



1.6 problem 7
Internal problem ID [14939)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

—J1—=42=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

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

y(z) = sin (¢; + )

v/ Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 28

==8qrt [1-y[x]~2],y[x],x,IncludeSingularSolutions -> Truel

y(z) — cos(a: +c)
y(z) =
y(z) =

()

y(x —>Interval[{ 1,1}]

11



1.7 problem 8
Internal problem ID [14940]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

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

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

N J

(z) = —1 — z — LambertW (—(1 + z) e™)
o= LambertW (— (1 + z) e=)

v/ Solution by Mathematica
Time used: 0.132 (sec). Leaf size: 34

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

Sotve| 0 = (o) + 1)~ ~ 0B(u() + 1)) + es(o(a) + 1), y(o)

12



1.8 problem 9
Internal problem ID [14941]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

y' —sin (y) = — cos (z)

X Solution by Maple

‘ dsolve(diff (y(x),x)=sin(y(x))-cos(x),y(x), singsol=all)

No solution found

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

e hY

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

N J

Not solved

13



1.9 problem 10

Internal problem ID [14942]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L.

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 1. Basic concepts and definitions. Exercises page 18
Problem number: 10.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple

Y +cot (y) =1

Time used: 0.14 (sec). Leaf size: 29

KISE-

s

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

~—

N In (csc (y(x))?)

4

v/ Solution by Mathematica

+__

In (—1 + cot (y(x))) _ y(=)

4 2

Time used: 0.376 (sec). Leaf size: 69

— 9 +01:0

e

kDSolve [y' [x]==1-Cot [y[x]],y[x],x,IncludeSingularSolutions -> True]

~—

1
y(z) — InverseFunction [ (—

y(z) =

4

4

+ i) log(— tan(#1) + 1) — %log(l — tan(#1))

(1
4 4

14

?

) log(tan(#1) + i)&} [~z + c1]



1.10 problem 11
Internal problem ID [14943]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

Y —(Bz—y)’ =1

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 86

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

W

w +32In (—4 + (32 — y(a;))%)

—161n ((3z — y(2))° + 43z — y(x))* +16)
+161In(—64 + 3z — y(z)) + 12(3z — y(x))% —c=0

T+

v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 55

-

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

Solve E(&B —y(x))*® +123/3z — y(z) + 481log ( v/ 3z — y(z) — 4> +x=c, y(x)}

15

| —



1.11 problem 13
Internal problem ID [14944]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

y —sin(yz) =0

With initial conditions

[y(0) = 0]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

Ldsolve( [diff (y(x),x)=sin(x*y(x)),y(0) = 0],y(x), singsol=all) J
y(z) =0

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

e hY

DSolve[{y' [x]==8Sin[x*y[x]],{y[0]==0}},y[x],x,IncludeSingularSolutions -> Truel]

J

N

y(z) =0

16



1.12 problem 14
Internal problem ID [14945]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y'z +y = cos (z)

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

Ldsolve (x*diff (y(x),x)+y(x)=cos(x),y(x), singsol=all) J
sin (z) + ¢
y(o) = )t o gz -

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 14

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

N\ J

sin(z) + ¢
T

y(z) —

17



1.13 problem 15

Internal problem ID [14946]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18
Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

Y +2y=e

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

-

Ldsolve (diff (y(x) ,x)+2xy(x)=exp(x),y(x), singsol=all)

-/

e + 3¢, ) e ®
y(z) = ( 3 1

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 21

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

18



1.14 problem 16
Internal problem ID [14947]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 1. Basic concepts and definitions. Exercises page 18

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(-2 + 1)y +yr =2z

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

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

yiz)=vV-1+zV1i+zc1 +2

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 24

LDSolve [(1-x72) *y' [x] +x*y [x]==2*x,y[x] ,x,IncludeSingularSolutions -> Truel

ylz) > 2+ cava? -1
y(z) =2

19
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2.1 problem 21
Internal problem ID [14948]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y=z+1
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 12
Ldsolve (diff (y(x),x)=x+1,y(x), singsol=all) J

1
y(z) = §x2 +z+c

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

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

21



2.2 problem 22

Internal problem ID [14949]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 2. The method of isoclines. Exercises page 27
Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

y—y=u

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

-

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

-/

y(x) = —z — 1+ 1€

v Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 16

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

y(z) > —z+ce” -1

22



2.3 problem 23

Internal problem ID [14950]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 2. The method of isoclines. Exercises page 27
Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

y—y=-x

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

-

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

-/

yx)=x+ 14 c1€”

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14

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

y(z) >z +ce®+1

23



2.4 problem 24
Internal problem ID [14951]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 24.

ODE order: 1.

ODE degree: 1.

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

"y = ot + §
yry= 99
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15
Ldsolve (diff (y(x) ,x)=1/2*(x-2*y(x)+3) ,y(x), singsol=all) J

x
y(x) = 5 +1+4ce™”

v Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 20

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

y(x) — g +ce " +1

24



2.5 problem 25
Internal problem ID [14952]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —(y—1>*=0

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

|dsolve(diff(y(x),x)=(y(x)-1)"2,y(x), singsol=all)

_cl—l—:v—l
o ci+zx

y(z)

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 22

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

r—14+¢
T+

y(z) —
y(z) = 1

25



2.6 problem 26

Internal problem ID [14953]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 2. The method of isoclines. Exercises page 27
Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—-(@y—1)z=0

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

s

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

~—

:v2
y(z) =14 ce?

v Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 24

-

DSolvely' [x]==(y[x]-1)#*x,y[x],x,IncludeSingularSolutions -> True]

N\

1:2
y(z) > 1+ cle?
y(z) =1

26



2.7 problem 27
Internal problem ID [14954]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y/+y2:x2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

-/

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

Y &) = a:(BesselI <— ‘%2) c; — BesselK (%z %))
2

3
R
c; Bessell (i “7) + BesselK (

1
4

v/ Solution by Mathematica
Time used: 0.114 (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 (—

2

2z (BesselJ (3, 2°) + c; BesselJ (—1, 2
2

1
L 5)
iz? BesselJ <—§ ﬁ) — 322 BesselJ <§l, %) + BesselJ (—g &>

4 2
2z BesselJ (-1, 2%)

y(z) —
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2.8 problem 28

Internal problem ID [14955]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 2. The method of isoclines. Exercises page 27
Problem number: 28.

ODE order: 1.

ODE degree: 1.

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

Yy —cos(—y+z)=0

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 14

s

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

~—

y(xz) =z — 2 arccot (¢; — x)

v/ Solution by Mathematica
Time used: 0.45 (sec). Leaf size: 40

-

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

-/

y(x) = =+ 2cot™ <x - %)
y(x) = z + 2cot™? (w - %)

y(z) >z

28



2.9 problem 29
Internal problem ID [14956]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

Yy —y=-=x
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16
[dsolve (diff (y(x) ,x)=y(x)-x"2,y(x), singsol=all) J

y(z) = 2> + 22+ 2+ c1e”

v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 19

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

y(z) = 2° + 22 + c1€” + 2

29



2.10 problem 30
Internal problem ID [14957]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

Yy +y=2"+22

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

-

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

T

y(z) = 2* + cre”

v Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 17

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

T

y(x) = 2> + cre”

30



2.11 problem 31
Internal problem ID [14958]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, Y+l
- =0
r—1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
Ldsolve(diff (y(x),x)=(y(x)+1)/(x-1),,y(x), singsol=all) J

y(@) = -1+ (-1+2z)a

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18

-

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

yx) > —1+c(z—1)
y(x) —» -1
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2.12 problem 32
Internal problem ID [14959)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 32.

ODE order: 1.

ODE degree: 1.

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

EET I

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

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

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

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

-

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

~—

Solve E log (%)2 + 1) _ arctan (@) — _log(z) + cl,y(x)]
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2.13 problem 33
Internal problem ID [14960]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

1
y(z) = —§x2 +z+c

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

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

2

x
y(m)—)—;%—w—l—cl
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2.14 problem 34

Internal problem ID [14961]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 2. The method of isoclines. Exercises page 27
Problem number: 34.

ODE order: 1.

ODE degree: 1.

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

y+y=2z

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

-

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

-/

y(x) =22 — 2+ e

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 18

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

y(x) = 2x + e — 2

34



2.15 problem 35
Internal problem ID [14962]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 35.

ODE order: 1.

ODE degree: 1.

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

y —y=2a
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
[dsolve (diff (y(x),x)=x"2+y(x),y(x), singsol=all) J

y(z) = —2° — 2T — 2+ c1€”

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 21

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

y(z) = —2% — 2z + c1e” — 2

35



2.16 problem 36
Internal problem ID [14963]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 36.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y+2=0
x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
Ldsolve(diff(y(x),x)=—y(x)/x,y(x), singsol=all) J
_a
y(z) = —

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16

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

36



2.17 problem 37
Internal problem ID [14964]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y=1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 7
Ldsolve (diff (y(x),x)=1,y(x), singsol=all) J
yx)=c+z

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 9

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

y(z) > x4+
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2.18 problem 38
Internal problem ID [14965]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 38.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

1
J— —
Y=z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8
Ldsolve (diff (y(x) ,x)=1/x,y(x), singsol=all) J

y(z) =In(z)+

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 10

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

y(z) — log(z) + 1

38



2.19 problem 39
Internal problem ID [14966]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y—y=0

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

Ldsolve (diff (y(x) ,x)=y(x),y(x), singsol=all) J
y(@) = cre”

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16

-

DSolvely' [x]==y[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) = cr€e”
y(x) =0

39



2.20 problem 40
Internal problem ID [14967]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 2. The method of isoclines. Exercises page 27

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

y/_y2:0

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

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

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 18

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

40



3.1
3.2
3.3
3.4
3.5

Section 3. The method of successive

approximation. Exercises page 31

problem 41
problem 42
problem 43
problem 44
problem 45
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3.1 problem 41
Internal problem ID [14968]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 3. The method of successive approximation. Exercises page 31

Problem number: 41.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y/+y2:x2

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 55

Ldsolve( [diff (y(x),x)=x"2-y(x)"2,y(-1) = 0],y(x), singsol=all) J
x(BesseII < , %) BesselK (2, 1) — BesselK <§l, ””2—2> Bessell (—2, %))
y(e) = BesselK (1, 2") Bessell (—3, 1) + BesselK (2, 1) Bessell (1, %)

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 211

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

y(z)
i<x2 (—BesselJ (—32, %) + 4 BesselJ (—1,

) + BesselJ (2, %)) BesselJ (—%, ﬁ) + 22 BesselJ (—%, i) B

2

1 [
1 2
( esselJ (—%, %) BesselJ (—i, %) ( BesselJ (

_>

r&kIOl
N[
SN—"
_|_
~.
oy
W
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3.2 problem 42
Internal problem ID [14969]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 3. The method of successive approximation. Exercises page 31

Problem number: 42.

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 J

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

v/ Solution by Mathematica
Time used: 1.269 (sec). Leaf size: 80

e

kDSolve [{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>

y(z) = —

2z BesselJ <—%, 2””;/2)
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3.3 problem 43
Internal problem ID [14970]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 3. The method of successive approximation. Exercises page 31

Problem number: 43.

ODE order: 1.

ODE degree: 1.

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

y—y=u

With initial conditions

[y(0) = 1]

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

e hY

dsolve([diff (y(x),x)=x+y(x),y(0) = 1],y(x), singsol=all)

N J

y(x) = —zr—1+4+2¢€"

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 15

‘ DSolve [{y' [x]==x+y[x],{y[0]==1}},y[x],x,IncludeSingularSolutions -> True] J

y(x) > —x+2¢° — 1

44



3.4 problem 44
Internal problem ID [14971]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 3. The method of successive approximation. Exercises page 31

Problem number: 44.

ODE order: 1.

ODE degree: 1.

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

v —2y=—22>-3

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

‘ dsolve([diff (y(x),x)=2xy(x)-2*x"2-3,y(0) = 2],y(x), singsol=all)

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

v/ Solution by Mathematica
Time used: 0.091 (sec). Leaf size: 11

-

LDSolve [{y' [x]==2*y[x]-2*x~2-3,{y[0]==2}},y[x] ,x,IncludeSingularSolutions -> T}ue]

y(z) > 2 +z+2
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3.5 problem 45

Internal problem ID [14972]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 3. The method of successive approximation. Exercises page 31
Problem number: 45.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vr+y=2r

With initial conditions

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

-

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

N

1
y(x)-a:—i—;

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 10

e

A\

kDSolve [{x*y' [x]==2*x-y[x],{y[1]1==2}},y[x] ,x,IncludeSingularSolutions -> True]J

1
_) J—
y(x) = x + .
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Section 4. Equations with variables separable
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problem 81 . . . ... L 671
problem 85 . . . . ... e 68}
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4.1 problem 46
Internal problem ID [14973]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 46.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y2—|—(:c2+1)y'=—1

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

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

y(x) = —tan (arctan (x) + ¢;)

v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 29

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

y(x) — — tan(arctan(z) — ¢;)
y(z) = —i
y(z) =1

48



4.2 problem 47
Internal problem ID [14974]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 47.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v +ayy = -1

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

e hY

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

N\ J

y(z) = v-r'ta
Near
y(z) = T s

49



v/ Solution by Mathematica
Time used: 0.347 (sec). Leaf size: 96

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

V=12 + e2
o) - -
oy
y(x) — —i
y(z) — 4
y(z) = \/f—ﬁ
y(z) - ;z

90



4.3 problem 48
Internal problem ID [14975]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 48.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'sin (z) — ycos(z) =0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 6

Ldsolve([diff(y(x),x)*sin(x)—y(x)*cos(x)=0,y(1/2*Pi) = 1],y(x), singsol=all) J

y(x) = sin (z)

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 7

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

y(x) — sin(z)

51



4.4 problem 49
Internal problem ID [14976]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 49.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y' —yz=-1

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

e hY

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

N\ J

y(z) = tan (In (z) + ¢1)

v/ Solution by Mathematica
Time used: 0.167 (sec). Leaf size: 25

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

y(z) — tan(log(z) + ¢1)
y(x) = —i
y(x) =1

92



4.5 problem 50
Internal problem ID [14977]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 50.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zV1+y2+yy'vVa2+1=0

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

Ldsolve (x*sqrt (1+y(x) ~2) +y (x) *diff (y(x) ,x) *sqrt (1+x2)=0,y(x), singsol=all) J

VZ2+14+4\/1+y @)’ +c=0

v/ Solution by Mathematica
Time used: 0.29 (sec). Leaf size: 75

‘ DSolve [x*Sqrt [1+y[x]~2]+y [x]*y' [x]*Sqrt [1+x~2]==0,y[x],x, IncludeSingularSolut#ons -> Truel

yx) = — /22 4+ ¢ (—2\/x2 +1+ c1>

y(x) = /22 + ¢ <—2\/x2 +1+ cl)

y(z) = —i
y(x) =i
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4.6 problem 51
Internal problem ID [14978]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 51.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

o\/1—y2+yvV—a2+1y =0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

Ldsolve([x*sqrt(l—y(x)"2)+y(x)*sqrt(1—x"2)*diff(y(x),x)=0,y(0) = 1],y(x), sing};ol=all)

y(z) =1

v Solution by Mathematica
Time used: 3.582 (sec). Leaf size: 32

LDSolve [{x*Sqrt [1-y[x] 2] +y[x]*Sqrt [1-x"2] *y' [x]==0,{y[0]==1}},y[x],x, IncludeSJingularSolution

y(z) > 1

y(x)—)\/x2+2\/1—x2—1

54



4.7 problem 52
Internal problem ID [14979]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 52.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

e ¥y =1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
[dsolve (exp(-y(x))*diff (y(x),x)=1,y(x), singsol=all) J

1
—In(—
y(z) =1In ( p— x)
v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 16

kDSolve [Exp[-y[x]]*y' [x]==1,y[x],x,IncludeSingularSolutions -> True] J

y(z) = —log(—z —c1)

%)



4.8 problem 53
Internal problem ID [14980]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 53.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

In(y)y+yz=1

With initial conditions

v/ Solution by Maple
Time used: 0.922 (sec). Leaf size: 38

|dsolve([y(x)*1n(y(x))+x*diff (y(x),x)=1,y(1) = 1],y(x), singsol=all)

y(z) = RootOf (/1_2 m (_a)l_a — 1d_a +1In (m))

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

LDSolve [{y[x]*Logly [x]]+x*y' [x]==1,{y[1]==1}},y[x],x,IncludeSingularSolutions j—> True]

{
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4.9 problem 54
Internal problem ID [14981]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 54.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y/ _ ay—i—x — 0

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

|dsolve(diff (y(x),x)=a”(x+y(x)),y(x), singsol=all)

I
y(z) = hl ( 12 l(n;;)+az>

v/ Solution by Mathematica
Time used: 3.796 (sec). Leaf size: 24

e hY

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

N\ J

_log (—a® — c11og(a))
log(a)

y(z) —

57



4.10 problem 55
Internal problem ID [14982]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 55.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(x> +1)y —2x(e? +1) =0

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

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

y(z) =l (az’+c —1)

v/ Solution by Mathematica
Time used: 0.638 (sec). Leaf size: 27

‘ DSolve [Exp [y [x]]* (1+x~2) *y' [x]-2*x* (1+Exp[y[x]])==0,y[x],x, IncludeSingularSol#.ltions -> True]

y(z) = log (-1 4 €™ (z* + 1))
y(x) = im
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4.11 problem 56
Internal problem ID [14983]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 56.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2¢/1—y?— (2 +1)y =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

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

y(x) =sin (ln (:v2 + 1) + 201)

v Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 33

LDSolve [2xx*Sqrt [1-y [x] ~2]==y' [x]*(1+x~2),y[x] ,x,IncludeSingularSolutions -> T#ue]

y(z) — cos (log (z* + 1) + 1)
y(z) = -1

y(z) > 1

y(z) — Interval[{—1, 1}]
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4.12 problem 57
Internal problem ID [14984]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 57.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

e®sin (y)° + (e**+1) cos(y)y' =0

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

Ldsolve(exp(x)*sin(y(x))‘3+(1+exp(2*x))*cos(y(x))*diff(y(x),x)=0,y(x), singso;%all)

1
\/i ci1+arctan(e®)
2

V2 1

ci1+arctan(e®)

2

y(x) = arctan

y(x) = — arctan

v/ Solution by Mathematica
Time used: 1.83 (sec). Leaf size: 56

-

N
LDSolve [Exp [x]*Sin[y[x]]~3+(1+Exp [2*x])*Cos [y [x]]*y' [x]==0,y[x],x, IncludeSingujLarSolut ions ->

y(x) — —csc™? (\/ﬁ\/arctan (e®) — 4cl>

y(x) — csc™! (ﬂ\/arctan (e®) — 4cl>
y(z) =0

60



4.13 problem 58
Internal problem ID [14985]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 58.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

sin () y2 + cos (z)?1n (y) ' = 0

v Solution by Maple
Time used: 0.36 (sec). Leaf size: 21

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

_ LambertW (—(sec(z) +c1)e™!)
sec (x) + ¢

y(z) =

v/ Solution by Mathematica
Time used: 60.174 (sec). Leaf size: 29

LDSolve [y [x] ~2*Sin[x]+Cos [x] "2*Log [y [x]]*y' [x]==0,y[x],x, IncludeSingularSolutiﬂons -> True]

e

cos(z)W (—_ sec(z)+e1 >

y(z) = —1+ ¢; cos(z)
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4.14 problem 59
Internal problem ID [14986]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 59.

ODE order: 1.

ODE degree: 1.

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

y —sin(—y+z)=0

v Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

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

2 —
y(x) = x — 2arctan (ﬂ)

CiT — T

v/ Solution by Mathematica
Time used: 0.415 (sec). Leaf size: 64

-

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

Solve [y(x) —sec(z — y(z)) <2\/cos2(x ~y(z)) arcsin <\/1 — sixj; - y(z))>

+ sin(z — y(z)) + 1> = ¢, y(x)]
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4.15 problem 60
Internal problem ID [14987]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 60.

ODE order: 1.

ODE degree: 1.

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

v —yb=az+c

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

Ldsolve(diff(y(x),x)=a*x+b*y(x)+c,y(x), singsol=all)

b’ + (—ax —c)b—a

y(z) = B
v/ Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 28
LDSolve [y' [x]==a*x+b*y[x]+c,y[x],x,IncludeSingularSolutions -> True] J

abr +a + be
ettt bx

y(x) — 7 ce
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4.16 problem 61
Internal problem ID [14988]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 61.

ODE order: 1.

ODE degree: 1.

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

2

y+2)’y =a

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 24

Ldsolve ((x+y(x)) "2xdiff (y(x) ,x)=a"2,y(x), singsol=all) J

y(xz) = aRootOf (tan (_2Z)a—_Za+c; —z) — 1

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 21

e

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

~—

Solve {y(x) _ qarctan <y("”1¥) — y(x)]
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4.17 problem 62
Internal problem ID [14989)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 62.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr+y—alyr+1)=0

With initial conditions

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

e

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

~—

y(z) = —%

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 10

‘ DSolve [{y [x]+x*y' [x]==ax(1+x*xy[x]),{y[1/a]l==-a}},y[x],x, IncludeSingularSoluti{ons -> True]

y(z) — —i
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4.18 problem 63
Internal problem ID [14990]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 63.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2+ 2zvax — 22y = —a®

With initial conditions

[y(a) = 0]

v/ Solution by Maple
Time used: 0.562 (sec). Leaf size: 22

|dsolve([(a~2+y(x)~2)+2*xxsqrt (a*xx-x"2)*diff (y(x),x)=0,y(a) = 0],y(x), singsol=all)

y(.’lf) = tan <m> a

v Solution by Mathematica
Time used: 31.916 (sec). Leaf size: 23

LDSolve [{(a~2+y[x]"2) +2*x*Sqrt [a*x-x"2] *y ' [x]==0,{y[a]l==0}},y[x],x, IncludeSingj.llarSolutions -

T

y(xz) — atan <M>
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4.19 problem 81
Internal problem ID [14991]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 81.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y—2=0
T
With initial conditions
[y(0) = 0]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 7

‘ dsolve([diff (y(x),x)=y(x)/x,y(0) = 0],y(x), singsol=all)

y(@) =az

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 6

DSolve[{y' [x]==y[x]/x,{y[0]==0}},y[x],x,IncludeSingularSolutions -> True]

N J

y(z) =0
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4.20 problem 85
Internal problem ID [14992]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 85.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

cos(y') =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

Ldsolve(cos(diff (y(x),x))=0,y(x), singsol=all) J

T
y(z) = - +c
v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 27

LDSolve [Cos[y' [x]]==0,y[x],x,IncludeSingularSolutions -> True] J
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4.21 problem 86
Internal problem ID [14993]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 86.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

¥ =1
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 5
Ldsolve(exp(diff (y(x),x))=1,y(x), singsol=all) J
y(r) =1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 7

e

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

~—

y(x) =
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4.22 problem 87
Internal problem ID [14994]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 87.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

sin(y') ==z
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 19
Ldsolve(sin(diff (y(x),x))=x,y(x), singsol=all) J

y(x) = zarcsin (z) + V—22+1+ ¢y

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 23

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

y(z) = zarcsin(z) + V1 — 22 4+ ¢
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4.23 problem 88
Internal problem ID [14995]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 88.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

In(y) ==
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 8
Ldsolve(ln(diff (y(x),x))=x,y(x), singsol=all) J
y=e"+¢
v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 11
[DSolve [Logly' [x]]==x,y[x],x,IncludeSingularSolutions -> True] J

y(x) > e+ ¢
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4.24 problem 89
Internal problem ID [14996]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 89.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

tan (y') =0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve(tan(diff (y(x),x))=0,y(x), singsol=all) J
y=a
v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 7
LDSolve [Tan[y' [x]]==0,y[x],x,IncludeSingularSolutions -> True] J
y(z) =
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4.25 problem 90
Internal problem ID [14997]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 90.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

e =z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve (exp(diff (y(x),x))=x,y(x), singsol=all) J

y=zln(z)—z+¢

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 15

e

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

~—

y(z) = —x + zlog(x) + &1
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4.26 problem 91
Internal problem ID [14998]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 91.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

tan (v') =z
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve(tan(diff (y(x),x))=x,y(x), singsol=all) J
In(z?+1
y = zarctan (x) — n(zT—l—) +c
v Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 163
LDSolve [Tan[y' [x]]==x,y[x],x,IncludeSingularSolutions -> True] J
Va2log (z% + 1) L < 1
T)— — —zcos | ———— | tc
o 2 Vi)t
Va2log (2% + 1 _ 1
y(x) —» — g;; )+xcosl( ac2—|—1)+61
Va2log (22 4 1) 1 ( 1 )
T)— +xcos | ——F——— | +¢
y(z) 2 211 1
Va2log (2% + 1 _ 1
y(x) — g2i ) _ zcos ™t (1'2—H> +c
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4.27 problem 92
Internal problem ID [14999]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 92.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

x%y cos (y) = —1

With initial conditions

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 21

-

Ldsolve( [x~2*diff (y(x) ,x)*cos(y(x))+1=0,y(infinity) = 16/3x*Pi],y(x), singsol=a‘ 1

Yy = arcsin (M> + 57
2r

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

-

N

.
DSolve [{x~2*y' [x]*Cos [y [x]1]1+1==0,{y[Infinity]l==16/3*Pi}},y[x],x, IncludeSingul#rSolutions ->

{
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4.28 problem 93
Internal problem ID [15000]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 93.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

x%y + cos (2y) = 1

With initial conditions

v Solution by Maple
Time used: 0.375 (sec). Leaf size: 23

-

Ldsolve( [x~2*diff (y(x) ,x)+cos(2*xy(x))=1,y(infinity) = 10/3%*Pi],y(x), singsol=a‘ 1

m (\/§x+6)
Y= 5 —arctan [ ————

3z

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

-

N

.
DSolve [{x~2*y' [x]+Cos[2*y[x]]==1,{y[Infinity]l==10/3*Pi}},y[x],x, IncludeSingul#rSolutions ->

{
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4.29 problem 94
Internal problem ID [15001]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 94.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y'z® —sin(y) = 1

With initial conditions
[y(co) = 5]

X Solution by Maple

Ldsolve([x‘S*diff(y(x),x)-sin(y(x))=1,y(infinity) = 5xPi] ,y(x), singsol=all) J

No solution found

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

LDSolve [{x"3*y' [x]-Sin[y[x]]==1,{y[Infinity]l==5*%Pi}},y[x],x, IncludeSingularSolﬁ.\tions -> True]

{3

7



4.30 problem 95
Internal problem ID [15002]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 95.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2)2
(a®+1)y — —005(23’) =0
With initial conditions
T
[@/(—00) = 7]

v/ Solution by Maple
Time used: 0.437 (sec). Leaf size: 17

e N
b

Ldsolve( [(1+x72) *diff (y(x) ,x)-1/2*%cos (2*%y(x)) "2=0,y(-infinity) = 7/2%Pi],y(x) J singsol=all)

arctan (arctan (z) + %) 7w
, - tan x5 7

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

-

.
DSolve [{(1+x72)*y' [x]-1/2*Cos [2*y [x]]~2==0,{y [-Infinity]==7/2*Pi}},y[x],x, Inc?.udeSingularSol

{
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4.31 problem 96
Internal problem ID [15003]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 96.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

e —ely' =1

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

e hY

dsolve (exp (y(x) )=exp (4*y(x))*diff (y(x) ,x)+1,y(x), singsol=all)

N\ J

rT————— e/ —In(e—1)+c;=0

v/ Solution by Mathematica
Time used: 0.366 (sec). Leaf size: 48

-

LDSolve [Exp [y [x]1==Exp [4*y [x]]*y' [x]+1,y[x],x,IncludeSingularSolutions -> Truej]

1
y(z) — InverseFunction 66#1 (3¢*! +2e*#! + 6) + log (e#' — 1) &] [T+ c1]

y(z) =0
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4.32 problem 97
Internal problem ID [15004]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 97.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+1)y —y=-1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

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

y=cr+c+1

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18

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

y(z) > 1+ c(xz+1)
y(z) =1
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4.33 problem 98
Internal problem ID [15005]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 98.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yy —2z(r+y)=0

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

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

2
y=—7+ c€”

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

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

y(z) = —1 + 1"
y(@) = -7
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4.34 problem 99
Internal problem ID [15006]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 4. Equations with variables separable and equations reducible to them.
Exercises page 38

Problem number: 99.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

z?y +sin (2y) = 1

With initial conditions

v Solution by Maple
Time used: 0.219 (sec). Leaf size: 20

-

Ldsolve( [x~2xdiff (y(x),x)+sin(2*y(x))=1,y(infinity) = 11/4xPi],y(x), singsol=a‘ 1)

2
y = —arctan (w—i— )+37r
z—2

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

‘ DSolve [{x~2*y' [x]+Sin[2*y[x]]==1,{y[Infinity]l==11/4*Pi}},y[x],x, IncludeSingul#rSolutions ->

{
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5.1
5.2
5.3
5.4
9.5
5.6
5.7
5.8
9.9
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
9.18
5.19
5.20

Section 5. Homogeneous equations. Exercises

page 44

problem 100 . . . . . . . .. 84
problem 101 . . . . . . . .. 851
problem 102 . . . . . . .. L 80l
problem 103 . . . . . . . . L BT
problem 104 . . . . . . .. 8]
problem 105 . . . . . . .. 89
problem 106 . . . . . . . .. 901
problem 107 . . . . . . . . L OT]
problem 108 . . . . . . . . L. e 92]
problem 109 . . . . . . . .. 93]
problem 110 . . . . . . . . L 94}
problem 111 . . . . . . . . L 951
problem 112 . . . . . . . . e e 96!
problem 113 . . . . . . . . e e 97l
problem 114 . . . . . . . . e O8]
problem 115 . . . . . . . . L 99
problem 116 . . . . . . . . .. 100
problem 117 . . . . . . . . e 10Tl
problem 118 . . . . . . . .. 103l
problem 119 . . . . . . .. 104

83



5.1 problem 100
Internal problem ID [15007]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 100.

ODE order: 1.

ODE degree: 1.

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

2
y'T —y — x cos (Q) =0
x

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

Ldsolve (xxdiff (y(x) ,x)=y(x)+x*cos(y(x)/x)"2,y(x), singsol=all) J

y = arctan (In (z) + ¢1) =

v/ Solution by Mathematica
Time used: 0.434 (sec). Leaf size: 35

-

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

N

y(z) — ztan"'(log(z) + 2¢1)
T

y(z) — DY
™

y(z) = o
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5.2 problem 101

Internal problem ID [15008]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 5. Homogeneous equations. Exercises page 44
Problem number: 101.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr—y=—x

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

-

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

-/

y=2(c1 — In (a))

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 14

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

y(z) = z(—log(z) + c1)
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5.3 problem 102
Internal problem ID [15009]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 102.

ODE order: 1.

ODE degree: 1.

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

yz—y(n(y) —In(z)) =0

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

s

Ldsolve(x*diff(y(x),x)=y(x)*( In(y(x))-1n(x) ),y(x), singsol=all)

~—

y — eclz-i-l T
v/ Solution by Mathematica
Time used: 0.226 (sec). Leaf size: 24

Ia N

kDSolve [x*xy' [x]==y[x]*( Logly[x]]-Logl[x] ),y[x],x,IncludeSingularSolutions -> jl‘rue]

y(x) — zeltee

y(z) = ex
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5.4 problem 103
Internal problem ID [15010]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 103.

ODE order: 1.

ODE degree: 1.

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

2y —y* +yz =2°

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

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

_z(ln(z)+e —1)
In(z) + ¢

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 25

-

N
LDSolve [x~2xy' [x]==y [x] "2-x*y[x]+x~2,y[x] ,x,IncludeSingularSolutions -> Truel J

z(log(z) — 14 ¢1)
log(z) + c1

y(z) —

y(z) > x
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5.5 problem 104
Internal problem ID [15011]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 104.

ODE order: 1.

ODE degree: 1.

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

Yr—y—y —22=0

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

Ldsolve (xxdiff (y(x) ,x)=y(x)+sqrt(y(x) "2-x"2),y(x), singsol=all) J
—az’+y+Vy - _
x? B

v/ Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 14

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

y(z) = —z cosh(log(z) + ¢1)
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5.6 problem 105
Internal problem ID [15012]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 105.

ODE order: 1.

ODE degree: 1.

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

22y — o = 22

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

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

_z(ln(z) + ¢ —2)
In(z) + ¢

v/ Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 29

-

LDSolve [2xx~2xy' [x]==x"2+y[x]~2,y[x] ,x,IncludeSingularSolutions -> Truel

~—

z(log(z) — 2+ 2¢)
log(z) + 2¢;
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5.7 problem 106
Internal problem ID [15013]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 106.

ODE order: 1.

ODE degree: 1.

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

=3y + 2y — 3z)y = —4z

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

s

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

~—

_ 3ar —y/cja? +4
- 2C1
a1z + /3x? + 4
y =
201

v/ Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 95

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

N

y(z) = %(393 ~VaT T e
y(z) — %(33: Va4
y(z) = %(395 - V)
y(z) = %(x/ﬁ +3z)
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5.8 problem 107
Internal problem ID [15014]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 107.

ODE order: 1.

ODE degree: 1.

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

y+y+a)y ==

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 51

s

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

~—

—az — /2322 +1

€1
—az + /222 + 1
1

v/ Solution by Mathematica
Time used: 0.427 (sec). Leaf size: 94

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

N

y(z) = —x — V222 + €21
y(z) = —z + V222 + €21
y(@) > —V2Va? -z
y(@) = V2V’ -z
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5.9 problem 108

Internal problem ID [15015]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 5. Homogeneous equations. Exercises page 44
Problem number: 108.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y+(1—2)y =—2+2

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

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

y=(-1+z)ln(-1+z)+1+c(-1+2)

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

s

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

~—

y(z) = (z—1) (ﬁ +log(z — 1) + cl)
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5.10 problem 109
Internal problem ID [15016]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 109.

ODE order: 1.

ODE degree: 1.

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

3y—Bz—Ty—-3)y =Tx -7

v Solution by Maple
Time used: 0.203 (sec). Leaf size: 1814

s

Ldsolve((3*y(x)—7*x+7)—(3*x-7*y(x)-3)*diff(y(x),x)=0,y(x), singsol=all)

~—

Expression too large to display

v Solution by Mathematica
Time used: 60.866 (sec). Leaf size: 7785

‘ DSolve [(3*y [x]-7T*x+7) - (3*x-7*y[x]-3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions| -> True]

Too large to display
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5.11 problem 110
Internal problem ID [15017]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 110.

ODE order: 1.

ODE degree: 1.

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

y+ @ —y+4)y =—2+2

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 30

s

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

~—

—\/2(gc+1)2(:%+1+(a:+4)c1
y:

1

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 59

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

y(z) = —i/—222 —4x — 16—+ + 4
y(z) =i/ —222 —4x — 16—+ + 4
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5.12 problem 111
Internal problem ID [15018]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 111.

ODE order: 1.

ODE degree: 1.

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

y+(@-y-2)y=-z

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 30

s

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

~—

—\/2(—1+ac)2c%+1+(a:—2)c1
y:

1

v/ Solution by Mathematica
Time used: 0.117 (sec). Leaf size: 59

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

y(z) = —i/ 222+ 4z —4—c; + 2 — 2
y(z) =i/ 222 +4x —4—c; + 2 — 2
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5.13 problem 112
Internal problem ID [15019]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 112.

ODE order: 1.

ODE degree: 1.

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

3y+(Bz+2y—5)y =—-2x+5

v Solution by Maple
Time used: 0.109 (sec). Leaf size: 33

s

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

~—

—\/5 (-14+z)°E 44+ (-3z+5)c
y:

201

v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 65

LDSolve [(2xx+3*y [x]-5) +(3*x+2*y [x] -6) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

y(x) — %(—\/5m2 — 10z + 25 + 4¢; — 31:—}—5)

y(z) = %<\/5x2— 10z + 25 + 4¢; —3w+5)
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5.14 problem 113
Internal problem ID [15020]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 113.

ODE order: 1.

ODE degree: 1.

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

dy+ 4z +2y+1)y =—-8r—1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

s

Ldsolve((8*x+4*y(x)+1)+(4*x+2*y(x)+1)*diff(y(x),x)=0,y(x), singsol=all)

~—

1 /o +dz+1

——or— - —
y T7 9 2

1 o ¥4z F1
y=—2$—§—|—\/ Cl-2|- x +

v/ Solution by Mathematica
Time used: 0.105 (sec). Leaf size: 55

‘ DSolve [ (8*x+4x*y [x]+1)+(4*x+2xy [x]+1)*y' [x]==0,y[x] ,x,IncludeSingularSolutions| -> True]

1

y(z) = 5(—4x —VAz +1+4c; — 1)
1

y(z) — 3 (—4z+VAz + 1+ 4c; — 1)
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5.15 problem 114
Internal problem ID [15021]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 114.

ODE order: 1.

ODE degree: 1.

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

—2y+ Bz —6y+2)y=1—=z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

s

Ldsolve((x-2*y(x)—1)+(3*x-6*y(x)+2)*diff(y(x),x)=0,y(x), singsol=all)

~—

5z 5cp

LambertW (—3 e7_7> T
3

y=-

v/ Solution by Mathematica
Time used: 4.144 (sec). Leaf size: 38

‘ DSolve [ (x-2*y [x]-1)+(3*x-6*y [x]+2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions —# True]
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5.16 problem 115
Internal problem ID [15022]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 115.

ODE order: 1.

ODE degree: 1.

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

y+@—1+az)y=-z

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

s

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

~—

y=1—x—+2¢c; —2x+1
y=1—x++v2c; —2x+1

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 43

-

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

yx) > —z—+vV-2z+1+c+1
ylz) > —z+vV-2x+14+c +1

99



5.17 problem 116
Internal problem ID [15023]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 116.

ODE order: 1.

ODE degree: 1.

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

2zy' (—y* +z) + 4> =0

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

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

‘1
ez2

— el
\/ z LambertW <— 9671)

v/ Solution by Mathematica
Time used: 6.48 (sec). Leaf size: 60

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

o)~y w (-5

y(@) = ivay | W (—e—)

y(z) =0
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5.18 problem 117

Internal problem ID [15024]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 5. Homogeneous equations. Exercises page 44
Problem number: 117.

ODE order: 1.

ODE degree: 1.

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

49® — 6y°zy = —

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 127

_Bernoulli]

Ldsolve (4xy (x) “6+x~3=6*x*y (x) “5*diff (y(x),x),y(x), singsol=all)

y(x) = (m3(clm — 1))é
y(z) = —(2%(erz — 1))
(l-l-zx/_) 31w — 1))é

o=

y(z) = d
y(o) = V3= (9;3(c1x 1))t
yio) = - =D ez 1)
vy = 148 (e =)
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v/ Solution by Mathematica
Time used: 0.276 (sec). Leaf size: 144

e B
kDSolve [4*y [x] ~6+x~3==6*x*y [x] "6*y' [x] ,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = —Vav/-1+cz

y(z) = Vav-1+cz

y(z) = —vV/—=1vV2/—1 + ciz
y(z) = V=1v/z/—1 + c1z
y(z) = —(-1) Vav/-1+axz
y(z) = (-1)3z/—1 + ciz
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5.19 problem 118
Internal problem ID [15025]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 118.

ODE order: 1.

ODE degree: 1.

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

y<1+\/m> +2y'z =0

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

Ldsolve (y(x)*(1+sqrt (x~2*y (x) “4+1) ) +2*x*diff (y(x) ,x)=0,y(x), singsol=all) J

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

v Solution by Mathematica
Time used: 0.624 (sec). Leaf size: 80

-

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

N J

Sl

iv2e?
@) 2 e

i\/ﬁe%
y(z) =0
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5.20 problem 119
Internal problem ID [15026]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 5. Homogeneous equations. Exercises page 44

Problem number: 119.

ODE order: 1.

ODE degree: 1.

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

v+ 3(y3 — x) vy = —x

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 35

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

In y(x)62+m2 3
In(z) —c + u — arctan (M) =0

2

v/ Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 27

e

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

Solve {arctan <#) + %log (2* + y(2)°) = a1, y(x)]
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6.37 problem 170 . . . . . . . ..
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6.1 problem 125

Internal problem ID [15027]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises

page 54

Problem number: 125.
ODE order: 1.

ODE degree: 1.

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

Yy +2y=e"

T

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

e

tdsolve(diff(y(x),x)+2*y(x)=exp(-x),y(x), singsol=all)

~—

y(z) = (" +cr)e™

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 17

-

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

| —

y(z) = e (" + 1)
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6.2 problem 126
Internal problem ID [15028]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 126.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—y'z —y=—a

With initial conditions

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

‘ dsolve([x~2-xxdiff (y(x),x)=y(x),y(1) = 0],y(x), singsol=all)

3 —1
y(r) = 3

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17

LDSolve [{x~2-x*y' [x]==y[x],{y[1]1==03}},y[x],x,IncludeSingularSolutions -> True]J

x3—1
3z

y(z) —
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6.3 problem 127
Internal problem ID [15029]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 127.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y — 2yz = 2z6"

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

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

y(z) = (z* + c1) e’

v Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 17

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

y(z) — (2 + 1)
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6.4 problem 128
Internal problem ID [15030]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 128.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y+ 2y ="
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (y(x),x)+2*x*y(x)=exp(-x~2),y(x), singsol=all) J

2

y(@) = (e +c)e™®

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 17

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

y(z) = e (2 + 1)
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6.5 problem 129
Internal problem ID [15031]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 129.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cos(z)y —sin(z)y = 2z

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

( hY

dsolve([diff (y(x),x)*cos(x)-y(x)*sin(x)=2*x,y(0) = 0],y(x), singsol=all)

N J

y(z) = 2 sec (z)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 11

-

§
LDSolve [{y' [x]*Cos [x] -y [x]*Sin[x]==2*x,{y [0]1==0}},y [x] ,x, IncludeSingularSolutij)ns -> True]

y(x) — 2% sec(z)
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6.6 problem 130
Internal problem ID [15032]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 130.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

3

y'z — 2y = cos (z) z

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

-

Ldsolve (xxdiff (y(x) ,x)-2*y(x)=x"3*cos(x) ,y(x), singsol=all) J

y(z) = (sin (z) + ¢;) 2°

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 14

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

y(z) = z*(sin(z) + c1)
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6.7 problem 131
Internal problem ID [15033]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 131.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
cos (z)°

y —tan(z)y =

With initial conditions

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

‘ dsolve ([diff (y(x),x)-y(x)*tan(x)=1/cos(x)~3,y(0) = 0],y(x), singsol=all) ‘

y(x) = sec (x) tan ()

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 10

r

LDSolve [{y' [x]-y[x]*Tan[x]==1/Cos[x]"3,{y[0]==0}},y[x],x, IncludeSingularSoluti\ﬁons -> True]

y(x) — tan(z) sec(z)
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6.8 problem 132
Internal problem ID [15034]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 132.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zln (z)y —y = 32°In (z)°

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

-

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

| —

y(z) = (2 + 1) In(z)

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 14

LDSolve [y' [x]*x*Log[x] -y [x]==3*x"3*(Log[x])~2,y[x],x,IncludeSingularSolutions j—> True]

y(x) — (x3 + c1) log(x)
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6.9 problem 133
Internal problem ID [15035]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 133.

ODE order: 1.

ODE degree: 1.

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

(—y2—|—2$) vy —2y=0

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

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

-2z

=
3
N—
Il
2
|

v/ Solution by Mathematica
Time used: 0.253 (sec). Leaf size: 46

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

y(x) = 1 — =2z + 12
y(x) > vV—-2x+c2+ ¢

y(z) =0
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6.10 problem 134
Internal problem ID [15036]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 134.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y + ycos (z) = cos (z)

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

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

y(z) =1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 6

‘ DSolve [{y' [x]+y[x]*Cos[x]==Cos[x],{y[0]==1}},y[x],x,IncludeSingularSolutions +> True]

y(z) = 1

116



6.11 problem 135
Internal problem ID [15037]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 135.

ODE order: 1.

ODE degree: 1.

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

J — y _0
2ln(y)y+y—=
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19
|dsolve(diff (y(x),x)=y(x)/(2+y (x)*1n(y (x))+y(x)-x),y(x), singsol=all) J

__ _RootOf(_Ze>-2—ze—2+c;
y(z) =e

v/ Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 19

e B

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

Solve |z = y(z) log(y(z)) + @, y(z)
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6.12 problem 136
Internal problem ID [15038]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 136.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]¢]]

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 34

-

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

~—

<

(~vAva et (242) —ae) "

+z=0

| o

v/ Solution by Mathematica
Time used: 0.211 (sec). Leaf size: 32

e N

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

Solve |z = e_%y(x)zy(x) + 616_%1'@)2, y(x)

118



6.13 problem 137
Internal problem ID [15039]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 137.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Yy —ye® =2ze”

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

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

T

yz) = (2 + 1) €

v/ Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 17

-

N
LDSolve [y' [x]-y[x]*Exp[x]==2*x*Exp[ Exp[x]],y[x],x,IncludeSingularSolutions —>J True]

y(z) = e (2 +a)
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6.14 problem 138
Internal problem ID [15040]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 138.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y/ +yz e = e(l—m)ew
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16
Ldsolve (diff (y(x) ,x)+x*y(x) *exp(x)=exp( (1-x)*exp(x) ),y(x), singsol=all) J

y(ac) — (:L' + Cl) e—(—l—i—x)em

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 20

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

y(z) — g€ (@1 (z +c1)
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6.15 problem 148
Internal problem ID [15041]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 148.

ODE order: 1.

ODE degree: 1.

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

y —yln (2) = 252@(cos (z) — 1) In (2)

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

‘ dsolve(diff (y(x),x)-y(x)*1n(2)=2"(sin(x))*(cos(x)-1)*1n(2),y(x), singsol=all) ‘

y(x) — 2:1:01 + 2sin(z)

v Solution by Mathematica
Time used: 0.368 (sec). Leaf size: 16

LDSolve [y' [x] -y [x]*#Log[2]==2"(Sin[x])*(Cos [x]-1) *Log[2] ,y [x] ,x, IncludeSingularjéolutions -> Tr

y(x) N 2sin(x) +cl2x
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6.16 problem 149
Internal problem ID [15042]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 149.

ODE order: 1.

ODE degree: 1.

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

y—y=-2e"

With initial conditions

[y(c0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 8

Ldsolve([diff(y(x),x)—y(x)=—2*exp(—x),y(infinity) = 0],y(x), singsol=all) J

y(z) =e

v Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 10

‘ DSolve [{y' [x]-y[x]==-2#Exp[-x],{y[Infinity]==0}},y[x],x, IncludeSingularSoluti{ons -> True]

T

y(x) = e~
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6.17 problem 150
Internal problem ID [15043]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 150.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

sin (z)°

/.
y'sin (z) — ycos (z) = — 2

With initial conditions

[y(co) = 0]

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

e hY

dsolve([diff (y(x),x)*sin(x)-y(x)*cos(x)=-sin(x)~2/x"2,y(infinity) = 0],y(x), #ingsol=all)

N\ J

_ sin (z)

y(z)

T

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 19

LDSolve [{y' [x]*Sin[x]-y[x]*Cos [x]==-Sin[x]~2/x"2,{y [Infinity]==0}},y[x] ,x, Inclﬁ.\deSingularSolu

1
y(x) — sin(z) <Interval[{0, Indeterminate}, {Indeterminate, 0}] + 5)
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6.18 problem 151
Internal problem ID [15044]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 151.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1 1
z2y’ cos (—) — ysin <—) =-1
x x

With initial conditions

[y(o0) =1]

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

dsolve([x~2*diff (y(x) ,x)*cos(1/x)-y(x)*sin(1/x)=-1,y(infinity) = 1],y(x), sinksol=a11)

y(z) = sin (i) + cos (i)

v Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 14

N

LDSolve [{x"2*y' [x]*Cos [1/x]-y[x]*Sin[1/x]==-1,{y[Infinity]l==1}},y[x],x, Include$ingularSolutio

y(z) — sin G) + cos (i)
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6.19 problem 152
Internal problem ID [15045]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 152.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2
e —y=1— "=
yr—y Nz

With initial conditions

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

Ldsolve([2*x*diff(y(x),x)-y(x)=1-2/sqrt(x),y(infinity) = -1],y(x), singsol=all})

T =—\/§_1
y(z) NG

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 12

LDSolve [{2xx*xy' [x]-y[x]==1-2/Sqrt[x],{y[Infinity]l==-1}},y[x],x, IncludeSingularjéolutions -> Tx

y(z)—)%—l
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6.20 problem 153
Internal problem ID [15046]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 153.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2z +y=(z"+1)¢"

With initial conditions

[y(=00) = 1]

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 11

r

Ldsolve( [2xx*diff (y(x),x)+y(x)=(x"2+1)*exp(x) ,y(-infinity) = 1],y(x), singsol%all)

001
y(@) = —m——
signum ()
X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [{2xxxy' [x]+y [x]==(x"2+1)*Exp[x] ,{y [-Infinity]l==1}},y[x],x, IncludeSingujLarSolut ions ->

{}
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6.21 problem 154

Internal problem ID [15047]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 154.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz +y=2x

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

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

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 13

e

kDSolve [x*xy' [x]+y[x]==2%x,y[x] ,x,IncludeSingularSolutions -> Truel

~—

c
y(x)—)m-}——l
x
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6.22 problem 155
Internal problem ID [15048]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 155.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

-

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

-/

y(x) = (z + ¢1) csc (x)

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 12

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

y(x) = (x + ¢1) cse(z)
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6.23 problem 156
Internal problem ID [15049]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 156.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cos (z) y' — sin (z) y = —sin (2z)

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 6

{dsolve( [cos(x)*diff (y(x),x)-y(x)*sin(x)=-sin(2*x),y(1/2*xPi) = 0],y(x), singso}l=a11)

y(x) = cos (x)

v Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 7

LDSolve [{Cos[x]*y' [x]-y[x]*Sin[x]==-Sin[2*x] ,{y[Pi/2]==0}},y[x],x, IncludeSingujLarSolut ions ->

y(x) — cos(x)
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6.24 problem 157
Internal problem ID [15050]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 157.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y +2yz — 2%z =0

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

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

N\ J

v/ Solution by Mathematica
Time used: 0.204 (sec). Leaf size: 27

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

¥(@) = T oma
y(z) =0
y(z) =1
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6.25 problem 158
Internal problem ID [15051]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 158.

ODE order: 1.

ODE degree: 1.

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

3yay — 2 = 2°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 57

e hY

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

N\ J

y(z) = ((z + c1) xz)%
u(z) = (z+a)z )23 (14iv/3)

y(z) = (z+a)z )23 (iv3—1)

v/ Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 66

LDSolve [3xx*y[x] “2*y' [x]-2*y[x] “3==x"3,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = 23+ ¢
y(z) = —v/—=12*3Yz + ¢
y(z) = (-1 e
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6.26 problem 159
Internal problem ID [15052]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 159.

ODE order: 1.

ODE degree: 1.

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

(z° +¢¥) ¢y = 3z?

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

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

3

y(z)=1n LambertW <§>

v Solution by Mathematica
Time used: 3.536 (sec). Leaf size: 19

-

N
LDsolve [(x~3+Exp[y[x]])*y' [x]==3*x"2,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = W(e %) + o
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6.27 problem 160
Internal problem ID [15053]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 160.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y +3yz —ye” =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

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

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 33

e N

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

y(m) N Cle%(ﬁerﬁ(x)—&cz)
y() =0
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6.28 problem 161
Internal problem ID [15054]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 161.

ODE order: 1.

ODE degree: 1.

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

Y —2ye® —2y/ye* =0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 53

e

Ldsolve(diff(y(x),x)-2*y(x)*exp(x)=2*sqrt(y(x)*exp(x)),y(x), singsol=all)

~—

y(@)ei = — (feidz) Vy@)e + ey @e

y (z)e”

=0

v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 56

LDSolve [y' [x]-2*y[x]*Exp [x]==2*Sqrt [y [x] *Exp[x]],y[x],x, IncludeSingularSolutio%;s -> Truel

2(ﬁ@erf( ezy(f)> — e‘ezy(a:)>

Solve

=0, y(l’)
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6.29 problem 162
Internal problem ID [15055]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 162.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

cos ()
Y

=0

)
21 Z—
Y n(a:)—i—ﬂ7

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

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

_ /In(z) (sin (z) + ¢1)
_VIn(z) (sin(2) + 1)
In (z)

y(z) =

v/ Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 42

Vs N

kDSolve [2*y' [x]*Log[x]+y [x] /x==Cos [x]/y[x],y[x],x,IncludeSingularSolutions -> jl‘rue]

2 o — sin(z) + ¢
y(z) — ENTOR
sin(z) + ¢
y(z) — T Jog@)
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6.30 problem 163
Internal problem ID [15056]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 163.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

2y’ sin (z) 4 y cos (z) — sin (z)* y® = 0

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

-

Ldsolve(2*diff(y(x),x)*sin(x)+y(x)*cos(x)=y(x)“3*sin(x)"2,y(x), singsol=all) }

1

V/(—z + ¢1) sin (z)
1

- V(= + ¢;) sin (z)

y(z) =

v/ Solution by Mathematica
Time used: 0.516 (sec). Leaf size: 43

LDSolve [2*y' [x]*Sin[x]+y [x] *Cos [x]==y [x] “3*Sin[x] "2,y [x],x, IncludeSingularSoluj:ions -> True]

1
V(= + ¢;1) sin(z)

1
Vo) 2 (= e en(@)

y(z) = —

y(x) =0
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6.31 problem 164
Internal problem ID [15057]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 164.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 113

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

y(x =\/—$2—1—\/x4+2w2—4cl

)

y(z) = \/—m2—1+\/m4+2$2—4cl
)
)

—\/—x2—1—\/x4+2x2—4c1
—\/—x2—1+\/x4+2x2—4cl

y(z

y(z
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v/ Solution by Mathematica
Time used: 2.437 (sec). Leaf size: 146

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

yw)—)—\/—x2—\/x4+2a:2+1+4c1—1
yx)—>\/—x2—\/x4+2x2+1+4cl—1

(

(
y(a:)—>—\/—x2+\/x4+2x2+1+4cl—1

(

(

yx)—)\/—w2+\/x4+2x2+l+4cl—1
y(x) =0
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6.32 problem 165
Internal problem ID [15058]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 165.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —ycos(z) —y*cos(z) =0

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

-

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

~—

1

y(x) = e~ sin(z)c1 -1

v/ Solution by Mathematica
Time used: 0.359 (sec). Leaf size: 35

LDSolve [y' [x]-y[x]*Cos [x]==y [x] “2%Cos [x] ,y [x] ,x,IncludeSingularSolutions -> Trj.\e]

esin(z)—}-cl
y(x) — __1 + esin(z)+c1
y(x) = —1
y(z) =0
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6.33 problem 166
Internal problem ID [15059]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 166.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

o _ e” _
y' — tan (y) cos (@) 0
X Solution by Maple
Ldsolve (diff (y(x) ,x)-tan(y(x))=exp(x) /cos(y(x)),y(x), singsol=all) J

No solution found

v Solution by Mathematica
Time used: 11.451 (sec). Leaf size: 14

LDSolve [y' [x]-Tan[y[x]]1==Exp[x]/Cos[y[x]],y[x],x,IncludeSingularSolutions -> Tﬁrue]

y(z) — arcsin (e (z + ¢1))
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6.34 problem 167
Internal problem ID [15060]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 167.

ODE order: 1.

ODE degree: 1.

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

Y —y(e®+In(y)) =0

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

Ldsolve(diff(y(x),x)=y(x)*(exp(x)+ln(y(x))),y(x), singsol=all) J

(@) = e

v/ Solution by Mathematica
Time used: 0.372 (sec). Leaf size: 15

DSolvely' [x]==y[x]*(Exp[x]+Logl[y[x1]),y[x],x,IncludeSingularSolutions -> Truel]

N J

y(z) - e
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6.35 problem 168
Internal problem ID [15061]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 168.

ODE order: 1.

ODE degree: 1.

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

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

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

y(z) = —arcsin (—z + c1e™)

v Solution by Mathematica
Time used: 13.261 (sec). Leaf size: 17

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

y(z) — arcsin (z — c1e”%)
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6.36 problem 169
Internal problem ID [15062]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 169.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

vy —(z—1)e”7 = -1
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42
Ldsolve (y(x)*diff (y(x),x)+1=(x-1)*exp(-y(x)~2/2) ,y(x), singsol=all) J

y(z) = V2 /In(—cre=® + z — 2)
y(z) = —v2/In(—cre= + z — 2)

v/ Solution by Mathematica
Time used: 7.375 (sec). Leaf size: 60

Vs N

kDSolve [y [x]*y' [x]+1==(x-1)*Exp[-y[x]~2/2],y[x],x,IncludeSingularSolutions -> jl‘rue]

y(@) = —V2y/—a +1log(e*(z — 2) + 1)
y(@) = V2y/~z +log (e°(z — 2) + c1)
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6.37 problem 170
Internal problem ID [15063]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 6. Linear equations of the first order. The Bernoulli equation. Exercises
page 54

Problem number: 170.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

y' + zsin (2y) — 2ze™ cos (y)> =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

‘dsolve(diff(y(x),x)+x*sin(2*y(x))=2*x*exp(—x“2)*cos(y(x))‘2,y(x), singsol=a11}

y(x) = arctan <(:v2 +2¢) e—m2>

v/ Solution by Mathematica
Time used: 10.038 (sec). Leaf size: 70

‘ DSolve[y' [x]+x*Sin[2*y[x]]==2%x*Exp[-x~2]*Cos[y[x]]1~2,y[x],x, IncludeSingularSﬂolutions -> Tru
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7.1 problem 175
Internal problem ID [15064]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 175.

ODE order: 1.

ODE degree: 1.

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

z(22” + ) +y(z? +2¢%) ¥ =0

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

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

\/—201332 —2¢/-3cz*+4

y(z) NG
\/—2c1x2 —2¢/=3c3z* + 4
y(z) = 5
N
\/—201332 +2¢/-3ciz* +4
\/—2611'2 +2¢/—3cz* + 4
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v/ Solution by Mathematica
Time used: 23.583 (sec). Leaf size: 303

kDSolve [x*x (2%x~2+y [x] “2) +y [x] * (x~2+2*y [x] “2) *y ' [x]==0,y[x],x, IncludeSingularSojLutions -> True

V—a2 — =3zt + 42

y(z) — 7
e et T
V2
(2) = — V—2? + /=321 + de?r
Y V2
o) o ¥ VB A
V2
vV —V3vV—1t — 12
y(l‘) - - \/§
y(z) — \/_\/3\\//_? -
VAVBV—zt — a2
y(x) - - \/ﬁ
VBV =zt —
y(z) — 7
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7.2 problem 176
Internal problem ID [15065]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 176.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

6y°r + (62°y + 4y®) y = —32?

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 125

Ldsolve ((B*x~2+6*x*y (x) ~2) + (6+x~ 2%y (x) +4*y (x) ~3) *diff (y(x) ,x)=0,y(x), singsol=jall)

B V/ —622 — 2¢/92% — 423 — 4,

y(z) = 5
—0x% — r* — 4x° — 4c¢;
y(x)_\/62 209zt — 473 — 4
N 2
y(@) = V/ —622 + 24/92% — 423 — 4dc;
T 2
(z) = V/ —622 + 24/92% — 423 — 4
v\ = 2
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v/ Solution by Mathematica
Time used: 5.982 (sec). Leaf size: 163

tDSolve [(3*x~2+6%x*y [x] "2) +(6%x~2xy [x]+4xy [x] ~3) *y' [x]==0,y[x] ,x, IncludeSingulj%.rSolutions ->

B vV —3z2 — /928 — 423 + 4c;

y(z) — 7
y(@) V=322 — /92T — 423 + 4c;
V2
y(z) = — V=322 4+ 92T — 423 + 4c;
V2
y(@) - V=322 + V95T — 473 + 4c;
V2

149



7.3 problem 177
Internal problem ID [15066]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 177.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

T +1+<y +1 x),_l
Vory vy \Vary v ¢)' T e

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

e

ldsolve ((x/sqrt(x~2+y(x) "2)+1/x+1/y (%) ) +(y(x) /sqrt (x~2+y (x) ~2)+1/y (x) -x/y (x) ’"2} *diff (y(x) ,x)=

y(z) In (y(z)) + (\/aﬂ +y()’+c+1n (x)) y(z)+z

y ()

=0

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

DSolve [(x/Sqrt [x~2+y[x] ~2]+1/x+1/y [x])+(y [x]/Sqrt [x~2+y [x] ~2]+1/y [x]-x/y [x] “2? xy' [x]==0,y[x]

N J

Not solved
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7.4 problem 178
Internal problem ID [15067]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 178.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

3

2 3y
3z? tan (y) — 4 (2 sec (y)* +4y® + < y =0
x3 z?

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

Ldsolve((3*x‘2*tan(y(x))-2*y(x)‘3/x‘3 )+( x~3*sec(y(x)) 2+4xy(x) "3+ 3*y(x)*2/%*2 Y*diff (y(x)

3
x
z3 tan (y(z)) + y(w—z) +y(x) +c=0

X Solution by Mathematica

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

LDSolve [(3*x~2*Tan [y [x]1]-2*y[x]~3/x"3 )+( x"3*Sec[y[x]] 2+4x*y[x] 3+ 3xy[x] ’“2/%(’“2 )xy' [x]==0,

Not solved
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7.5 problem 179
Internal problem ID [15068]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 179.

ODE order: 1.

ODE degree: 1.

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

2, .2 2 2\ .
+y  @E+y)y
x2y vz

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

‘dsolve((2*x+ (x"2+y(x)72) / (x"2%y(x)) )=( (x"2+y(x)~2)/(x*y(x)~2) )*diff(y(x)Lx),y(x), sings

(—x2 + /Tt + 4cyz? + 4ct + 4 — 2cl> x
y(z) = — 5

(a:2 +2¢; + \/x4 +4c1x? + 42 + 4) x
y(z) = 5

v/ Solution by Mathematica
Time used: 0.364 (sec). Leaf size: 78

LDSolve [(2xx+ (x"2+y[x]~2)/(x"2xy[x]) )==( (x"2+y[x]~2)/(x*xy[x]~2) )*y'[x],y [j(] »X,IncludeSir

1
y(z) — §z<w2 —Vat 4 2022 + 442 + cl)
1
y(x) — 5:13(562 +Vxt + 2022 + 442 + cl>
y(z) =0
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7.6 problem 180
Internal problem ID [15069]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 180.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y2

M+<y_M>y,:_x
Y

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 401

tdsolve(( sin(2*x) /y(x)+x )+( y(x)-sin(x)"2/y(x)"2 )*diff(y(x),x)=0,y(x), siggsol=a11)

y(z) >

(—108 + 108 cos (2z) + 12\/121:6 + 72c12* + 144222 + 96¢3 + 81 — 162 cos (2z) + 81 cos (2x)2> -1

6 (—108 + 108 cos (2z) + 12\/12356 + 72c12* + 144222 + 96¢3 + 81 — 162 cos (2z) + 81 cos (2z)

(Mg + %) (—108 + 108 cos (2z) + 12\/12:1:6 + 72ciz* + 1442%c3 + 96¢ + 81 — 162 cos (2z) + 81 cc

(—108 + 108 cos (2z) + 12\/12506 + T2c1z* + 1442%c2 4 963 + 81 — 162 cos (2z) -

winy

(—108+108 cos(2z)+12 \/ 12264721 74 +14422 2 +96¢3 +81—162 cos(2z) +81 cos(2:1:)2) (i\/§—1) ) _
= + (22 4 2¢1) (1 +14v3)

1
3

(—108 + 108 cos (2z) + 12\/12x6 + T2c12* + 144222 + 96¢3 + 81 — 162 cos (2z) + 81 cos (23:)2)
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v/ Solution by Mathematica
Time used: 6.373 (sec). Leaf size: 394

tDSolve[( Sin[2*x]/y[x]+x )+( y[x]1-Sin[x]~2/y[x]"2 )xy' [x]==0,y[x] ,x,IncludeSjingularSolution

\75(2\/5\/27sin4(x) + (22 — ¢1) 3 + 9 cos(2z) — 9) 2/3 _ 2v/3(2? — ¢1)

y(z) =

62/3 §/2\/§\/27sin4(x) + (x2 —c1)2+9cos(2z) — 9
y(z)
6v2(1 +iv/3) (2 — c1) + 6%3 (/3 + 1) (2\/5\/27sin4(m) + (22 — ¢1) % + 9cos(2z) — 9) 2/3

_)

12\3/5{3/2\/5\/27 sin*(z) + (22 — ¢1) 3 + 9cos(2z) — 9
y(z)
6v/2(1 — iv/3) (22 — c1) — 623 (1 + iv/3) (2\/5\/27sin4(:v) T (22— 1) + 9cos(2z) — 9) 2/3

_>

12\3/§</2\/§\/27sin4(1’) + (22 —¢1)3+9cos(2z) — 9
y(z) = 0
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7.7 problem 181
Internal problem ID [15070]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 181.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

—y+ (2y—z+3y%)y = -3z + 2z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 637

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

y(x)

(—36x — 108z® + 10822 — 108¢; — 8 + 121/8126 — 16225 + 162,23 + 1352* — 162¢,7° — 5dad + 81c2
- 6

+ 2z + %

—36z — 10823 + 10822 — 108¢; — 8 + 12\/81376 — 1625 + 162¢; 23 + 135x* — 162¢122 — 5423 + 81

VRS

Wl

~
/—\v

i(4— (—36x — 10823 + 10822 — 108¢; — 8 + 12,/816 — 16275 + 13527 + (162¢; — 54) 2° + (—162¢;

12 (—36x — 10823 +
y(x)

i<<—36x — 10823 + 10822 — 108¢; — 8 + 12/8125 — 16225 + 13524 + (162¢; — 54) 23 + (—162¢; — 1

12 <—36:c — 10823 +
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v/ Solution by Mathematica
Time used: 5.636 (sec). Leaf size: 478

kDSolve [( 3*x72-2%x-y[x] )+( 2*y[x]-x+3*y[x]~2)*y' [x]==0,y[x],x, IncludeSingulja.rSolutions ->

y(x)
R 2v/2(3z + 1)
6 </27a:3 — 2722 + \/—4(3z +1)3 4+ (2723 — 2722 + 92 4+ 2+ 27¢;) 2+ 9z + 2+ 27cy

—2%3 §/27x3 — 2722 4 \/—4(3z + 1)3 + (2723 — 2722 + 9z + 2 + 27¢;) 2 + 92 + 2 + 27c;
—2

y(z)

1 2v2(1+iv/3) 3z +1)
12 €/27x3 — 2722 + \/—4(3z +1)3 4 (2723 — 2722 + 92 + 2 4+ 27¢;) 2+ 9z + 2 + 27cy

+92/3 (1—2'«/3) {'/27353 — 2722 + /—4(3z + 1)3 + (2723 — 272% + 97 + 2 + 27¢1) 2 + 9z + 2 + 27,

;

y(x)
L1 2v2(1 — iv/3) (3z + 1)
12 €/27x3 — 2722 + \/—4(3z + 1)3 + (2723 — 2722 + 92 + 2 + 27¢;) 2 + 9z + 2 + 27¢;

4-2%/3 (1+¢\/§) \/ 2723 — 2722 + \/—4(3x 4+ 1)3 + (2723 — 2722 + 92 + 2+ 27c1) 2+ 9z + 2 + 27¢,

;
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7.8 problem 182
Internal problem ID [15071]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 182.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

zy Yy 2 /
+2 - — Y 2+1+ —1 =
5 1 yr +< X X n(x))y 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 64

‘dsolve(( x*y (x)/sqrt (1+4x72) + 2xxxy(x) -y(x)/x )+( sqrt(1+x~2) + x"2-1n(x) }*diff(y(x),x)=

_ f 2 lz +z z2+1 dz
) = cre \ VAR

v Solution by Mathematica
Time used: 7.409 (sec). Leaf size: 94

‘ DSolve [( x*y[x]/Sqrt[1+x~2] + 2xx*y[x] -y[x]/x )+( Sqrt[1+x~2] + x"2-Logl[x] )*y'[x]==0,y[x

y()

. VEIP+1- K[1]? (2/K[IP+1+1) -
e /1 K[u((\/mﬂ) K12 — /K12 + 1log(K[1]) +1) s
y(x) =0
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7.9 problem 184
Internal problem ID [15072]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 184.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

sin 1) + sn (2)y + (605 (4) 2 — cos () + ) o = =

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

e

Ldsolve(( sin(y(x))+y(x)*sin(x)+1/x )+( x*cos(y(x))-cos(x)+1/y(x) )*diff (y(x) ,}()=O,y(x), sing

—y(z) cos (z) +sin (y(z)) z +In(z) + In(y(z)) +¢c1 =0

v/ Solution by Mathematica
Time used: 0.332 (sec). Leaf size: 23

e

LDSolve[( Sin[y[x]]+y[x]*Sin[x]+1/x )+( x*Cos[y[x]]-Cos[x]+1/y[x] )*y' [x]== ,y}[x] ,X,IncludeSi

Solve[log(y(x)) + zsin(y(z)) — y(z) cos(z) + log(z) = ¢1,y(z)]
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7.10 problem 185
Internal problem ID [15073]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 185.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

y + sin (z) cos (yz) (
cos (yz)? cos (yz)®

+ sin (y)) y' =0

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

‘dsolve(( (y(x)+sin(x)*cos (x*y(x)) "2 )/cos(x*y(x))~2 )+( x/cos(x*y(x))‘2+sin(ykx)) )*diff (y(x

tan (zy(z)) — cos (z) — cos (y(z)) +c; =0

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

e

LDSolve [( (y[x]+Sin[x]*Cos[x*y[x]]1~2 )/Cos[x*y[x]]1~2 )+( x/Cos[x*y[x]]~2+Sin [y\J[x] 1 dxy' [x]==

Not solved
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7.11 problem 186

Internal problem ID [15074]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 186.

ODE order: 1.

ODE degree: 1.

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

2 9.2\,
2z (" =329y _

With initial conditions

v/ Solution by Maple
Time used: 1.5 (sec). Leaf size: 5

Ldsolve([( 2xx/y(x)"3)+( (y(x)~2-3%x72)/y(x)~4 )*diff(y(x),x)=0,y(1) = 1],y(x)} singsol=all)

yr) ==

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

‘ DSolve [{( 2*x/y[x]~3)+( (y[x]~2-3%x"2)/y[x]1"4 )*y'[x]1==0,{y[1]==1}},y([x],x, In#ludeSingularSo

Timed out
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7.12 problem 187
Internal problem ID [15075]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 187.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

y(@?+y*+a)y +z(y’ —d®+2°) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 129

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

(z)
(z)
y() = —\/—a? — 22 — 2/aP2? — ¢,
(z)

v Solution by Mathematica
Time used: 2.374 (sec). Leaf size: 165

LDSolve [( yx]I*(x"2+y[x] "2+a~2) ) *y' [x]+x* (x"2+y[x] "2-2a"2)==0,y[x] ,x,IncludeSingularSolutions

y(z —>—\/—a2—\/a4+4a2x2+4cl—x2

y(z) > \/—a2—\/a4+4a2x2+4cl—x2

(z)
(z)

y(z) — —\/—a2 + vat + 4a2z2? + 4¢; — 22
(z)

y(z) — \/—a2+\/a4+4a2x2+4cl—x2

161



7.13 problem 188
Internal problem ID [15076]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 188.

ODE order: 1.

ODE degree: 1.

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

3’y +y® + (2 +3y°z) y' =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 274

Ldsolve(( 3kx "2y (x) +y (%) "3) +(x"3+3%x*y (x) ~2) *diff (y(x) ,x)=0,y(x), singsol=a11})

125 (x4c§12é — (V3 Vada® +27+9) a%c:) g)
6era (V3 V/Aia + 27+ 9) a2, )’
3823 ((1 +iv3) (V3 V/aca® + 27 +9) a%cr) " + 2dat ik — 3é))
12( (V3 /A5 + 27 +9) 2%, ) ey

y(z) = —

N

y(z) = —

y(z) =

12<<\/§ \/m + 9) x201> %xcl
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v/ Solution by Mathematica
Time used: 60.214 (sec). Leaf size: 338

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

—2¥/3z% + \3@(@%&1) 23

y(z) =

62/3\3/v 1228 4 81e2c1 + 9er
x

i22/39/3(V/3 + 1) (AELE0 ) 208 4 953 (V3 + Bi) o
12§/\/12x8 + 8le2et 4 Qe
T

y(z) —

2V2V3(V/3 — 3i) o? — i22/3V/3(V/3 — i) (WSS ) 278
12\3/\/12358 + 8le%e1 4 e
T

y(z) =
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7.14 problem 189
Internal problem ID [15077]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 189.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x),G(x)]‘], [_Abel

—z’y+ 2y —z)y = -1

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

e

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

~—

224z (2 - 2z + 2)

y(z) -
u(z) = z? — \/x(x:;— 2¢,7 + 2)

v Solution by Mathematica
Time used: 0.493 (sec). Leaf size: 66

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

N J

1
y(z) >z + —ﬁ\/—x(x3+c1x+2)

1
y(z) =z — —;\/—x (% + a1z + 2)
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7.15 problem 190
Internal problem ID [15078]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 190.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y—y'z=—a
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
[dsolve (€ x~2+y(x))-x*diff (y(x),x)=0,y(x), singsol=all) J

y(@) = (z+a)z

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 11

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

y(z) = z(z + ¢1)
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7.16 problem 191
Internal problem ID [15079)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 191.

ODE order: 1.

ODE degree: 1.

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

y:—2ayy = —x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

Ldsolve(( x+y (x) 72) -2*xx*xy (x) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(xz) =+ (1 +In(x))x
y(@) =—V(a+In(z))z

v/ Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 40

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

y(z) = —vz/log(z) + c1
y(z) = Vz/log(z) + c1
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7.17 problem 192
Internal problem ID [15080]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 192.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

25°y + 2y + (22° + 2z) Y = -5

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

Ldsolve(( 2%x 2%y (x) +2*y (%) +5) + (2*%x~3+2*x) *diff (y(x) ,x)=0,y(x), singsol=all) J

5 arctan(x)
—Saretan@) 4 ¢

T

y(z) =

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 21

Ve N

kDSolve [( 2*xx~2*y [x]+2*y [x] +5)+(2%x~3+2*x) *y' [x]==0,y[x],x, IncludeSingularSoluj;ions -> True]

—5arctan(z) + 2¢;
2z

y(z) =
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7.18 problem 193
Internal problem ID [15081]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 193.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

—2y%2 + 3y'y’2? = —2*In ()

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 84

Ldsolve(( x"4x1n(x) -2%x*y (x) "3) +(3*x~2%y (x) ~2) *diff (y(x) ,x)=0,y(x), sings01=a;})

y(z) = (—2*(zIn(z) —c1 — x))%

o(z) = _(=7*(zIn(z) - 012— z))

(—z*(zln(x) —c; — x))% (ivV3-1)
2

|

(1+14v/3)

y(z) =

v/ Solution by Mathematica
Time used: 0.485 (sec). Leaf size: 77

LDSolve [( x"4xLog[x]-2*x*y[x] ~3)+(3*x~2xy[x] “2) *y' [x]==0,y[x],x,IncludeSingularSolutions -> T

y(z) = ¥/x2(x + z(—log(x)) + c1)
y(x) = —V=1/2%(z + (- log(z)) + ¢1)
y(z) = (~1)**Y/2*(z + z(—log(z)) + c1)
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7.19 problem 194
Internal problem ID [15082]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 194.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

cos(y)y +sin(y) = —sin(z) —

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

e B

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

sin (z)  cos ()
2 2

y(x) = —arcsin (x + -1+ cle_x)

v/ Solution by Mathematica
Time used: 33.179 (sec). Leaf size: 61

LDSolve[( x+8in [x]1+8in[y[x]11)+( Cos[y[x]] )*y'[x]==0,y[x],x,IncludeSingularSo;ﬁtions -> True]

1
y(x) — arcsin <§ (—2x — sin(z) + cos(z) + 2cie”* + 2))

y(z) — — arcsin (% (22 + sin(z) — cos(z) — 2c16~ — 2))
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7.20 problem 195
Internal problem ID [15083]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 195.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

2y’ — 3y° + (7T—3y’z) Y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 65

Ldsolve(( 2xxxy (x) "2-3%y(x) "3)+( 7-3*x*y(x)~2 )*diff (y(x),x)=0,y(x), singsol=all)

_ 2+ ¢y + /2t + 2c122 + & — 84z

y(z) 6
22— /2t + 2022+ 2 —84x + ¢
a) = V. T 1

v/ Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 86

( N
LDSolve [( 2xxxy[x]~2-3*y[x] "3)+( 7-3*x*y[x]~2 )*y' [x]==0,y[x],x,IncludeSingularSolutions -> T

22— /24 4+ 20122 —84x + 12 + ¢4

_)
y(z) 6
22+t + 20122 — 84z + 12+ ¢4
_)
y(z) o
y(z) =0
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7.21 problem 196
Internal problem ID [15084]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 196.

ODE order: 1.

ODE degree: 1.

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

3P+ (2y° —6yz)y ==

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 101

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

\/—2\/01 (c1 — 8%) +2¢; — 4z

y(z) = — 5
\/—2\/01 (c1 — 8x) 4+ 2¢; — 4z
y(z) = 5
\/2\/01 (cy — 8z) +2¢; — 4x
y(z) = — 5
2+/c1 (c1 — 8x) + 2¢; — 4z
y(z) = \/ ( )
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v/ Solution by Mathematica
Time used: 11.553 (sec). Leaf size: 185

kDSolve [C 3*xy[x]~2-x)+( 2*y[x]~3-6*x*y[x] )*y'[x]==0,y[x],x, IncludeSingularSolﬁ.ltions -> 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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7.22 problem 197
Internal problem ID [15085]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 197.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

v’ —2zyy = -1 — 1

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

-

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

y(z) =vear+z2 -1
y(x)=—vVar+z2—1

v/ Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 37

-

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

y(z) > —vVr2+czx—1
yxz) > Va2 +azr—1
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7.23 problem 198
Internal problem ID [15086]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 7, Total differential equations. The integrating factor. Exercises page 61
Problem number: 198.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘], [_At

—yr + (x2 -l-y) Yy =—z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

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

_ 2c1+1—+2c12%42c1 + 1

y(z) 2%
2c1 + 1+ +/2c122 +2¢; + 1
y(z) = 2%
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v/ Solution by Mathematica
Time used: 4.513 (sec). Leaf size: 295

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

1
y(z) = -2 + — _ iti
zi+1 (m2+1)\/—2(m2+1) cosh<%>—2(m2+1) sinh(z%)—i-%
1
y(z) = —a* + T 1+i
zi+1 (w2+1)\/—2(w2+1) cosh<%>—2(1ﬂ+l) sinh(%)+2i
1
2
y(z) = —z° + 1 _ 11
el \/5(:1:24—1)\/(:1:24-1) cosh(%)—i—(aﬂ—}—l) sinh(z%)+i
1
y(z) = —2® + 1 1+

_|_
211 ﬁ(z2+1)\/(w2+1) cosh (261 +(w2+1) sinh (261 ) +4

y(z) =1
y(x) — %(1 — a:z)
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8.1 problem 199
Internal problem ID [15087]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 199.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

4y =9z

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

‘dsolve(4*diff(y(x),x)‘2—9*x=0,y(x), singsol=all)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 27

‘ DSolve [4*y' [x] "2-9*x==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = =232 + ¢
y(z) = 232 + ¢
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8.2 problem 200
Internal problem ID [15088]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 200.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

y/2 _ zyy/ _ y2(e2w _ 1) =0

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

Ldsolve (diff (y(x),x) "2-2*y(x) *diff (y(x) ,x)=y(x) "2*(exp(2*x)-1) ,y(x), singsol=all)

y(z) =0
y(x) = c1"7°
y(x) — cleill—i—ex

v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 36

LDSolve [y' [x]~2-2*y[x] *y' [x]==y[x] 2% (Exp[2*x]-1),y[x],x, IncludeSingularSolutij)ns -> True]

efl:

y(x) = c1e””
y(z) = e
y(z) = 0
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8.3 problem 201
Internal problem ID [15089)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 201.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y? — 2z = 822

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

|dsolve(diff (y(x),x)"2-2+x*diff (y(x),x)-8+x"2=0,y(x), singsol=all)

y(z) =20 + ¢

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

-

N
LDSolve [y' [x]~2-2*x*y' [x]-8*%x~2==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = —2°+ ¢
y(z) = 222 + ¢
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8.4 problem 202
Internal problem ID [15090]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 202.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_separable]

22y + 3zyy + 242 =0

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

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

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 26

LDSolve [x~2xy' [x] ~2+3*x*y [x] *y' [x]+2*y[x] ~2==0,y[x],x, IncludeSingularSolutionsJ -> Truel
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8.5 problem 203
Internal problem ID [15091]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 203.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y' = Qz+y)y +yz = -2

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

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

2

x
y(z) = 5 +c

y(z) = —z— 146"y

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 30

-

N
LDSolve [y' [x]~2-(2*x+y [x]) *y' [x]+x~2+x*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel]

2

x
y(z) — 5 + ¢

y(z) > —x+c1e® — 1
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8.6 problem 204
Internal problem ID [15092]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 204.

ODE order: 1.

ODE degree: 3.

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

¥’ + (z+2)e! =0

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 87

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

3In(12) — 3ln ((6 +32) (2 +2)5 + 4c1>
y(@) =31 (24) - 31n (-3(1+iv3) (2+2)° + 81
31n(24) — 3ln (3@/3 - 1) 2+ 2)3 + 8c1)

v/ Solution by Mathematica
Time used: 6.699 (sec). Leaf size: 126

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

y(xz) - —3log (1

(3¢5 + 20+ 069572 4cl))
(-3¢/~1¥a T2z~ 6/~ 1z 2~ 4c1))

(3(_1)2/3e/mw +6(—1)"Vr+2— 401>>

y(z) - —3log (1

5|"‘ w|"‘ w|"‘

y(x) = —3log (
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8.7 problem 205
Internal problem ID [15093]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 205.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_quadrature]

/

Y — gy + 2ty -2y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

‘dsolve(diff(y(x),x)‘3=y(x)*diff(y(x),x)“2—x‘2*diff(y(x),x)+x“2*y(x),y(x), sinésol=a11)

y(z) = —% +c
)
iz
y(x) = 7 + C1
y(x) = e"c

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 43

LDSolve [y' [x]"3==y[x]*y' [x]"2-x"2*y"' [x]+x"2*y[x],y[x],x, IncludeSingularSolutiof;s -> True]

y(z) = c1€”
)
iz
y(x) = ¢ — 5
ix?
y(z) — 5 +
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8.8 problem 206
Internal problem ID [15094]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 206.

ODE order: 1.

ODE degree: 2.

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

/

2 !
Yy —yy =—¢€

€T

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 34

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

y(z) = —2e2
y(z) = 2e2
e*c? +1
y(z) = —
1

v/ Solution by Mathematica
Time used: 60.203 (sec). Leaf size: 59

-

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

y(z) > —y/—ea (—e" +e)?
y(o) = /=1 (e — )2
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8.9 problem 207
Internal problem ID [15095]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 207.

ODE order: 1.

ODE degree: 2.

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

y? — ' + 2y = —21

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 77

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

y(z) = 2*

y(z) = %a:2 +cx — %cf
y(z) = %xQ -z — %c%
y(x) = %x2 -z — %c%
y(z) = %xz +cx — %cf

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

‘ DSolve[y' [x] "2-4*xxy' [x]+2*y[x]+2*x~2==0,y[x] ,x,IncludeSingularSolutions -> T#ue]

Timed out
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8.10 problem 208
Internal problem ID [15096]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 208.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

y—y’e’ =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 38

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

y(z) =0
(z — ¢1) (LambertW ((z — ¢1) e) — 1)°
LambertW ((z — ¢1) e)

y(z) =

v/ Solution by Mathematica
Time used: 0.283 (sec). Leaf size: 102

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

#1 N #1
) ()

y(x) — InverseFunction

& | [22 + ¢l

2

y(x) — InverseFunction

y(z) =0
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8.11 problem 209

Internal problem ID [15097]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67
Problem number: 209.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

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

-

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

-/

_ 1

y(z) = — LambertW (cie™%) e LambertW (e10=2)

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 33

‘ DSolvel[y' [x]==Exp[y' [x]/y[x]],y[x],x,IncludeSingularSolutions -> True]

y(z) — InverseFunction

;) —log (W(—%)) &| [~z +ci]

W~
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8.12 problem 210

Internal problem ID [15098]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67
Problem number: 210.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

—In(y) —sin(y) = -z

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

s

Ldsolve (x=1n(diff (y(x),x))+sin(diff (y(x),x)),y(x), singsol=all)

~—

y(z) = /RootOf (—z+In(_2)+sin(_2))dx+c1

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 33

e

LDSolve [x==Logly' [x]]1+Sin[y' [x]],y[x],x,IncludeSingularSolutions -> True]

~—

Solve[{y(z) = K[1] + K[1] sin(K[1]) + cos(K[1])
+ 1, = log(K[1]) +sin(K[1])}, {y(z), K[1]}]
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8.13 problem 211
Internal problem ID [15099]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 211.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

—y?+ 2% =—z+2

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

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

_ (—2z+2)v/-1+=x

y(z) 3 + x4+
2r — 2)v/—1
y(m)z(x )3 +x+x—|—cl

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 39

e hY

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

N\ J

2
y(@) > —3@ - +z+a

2
(-1 434

y(z) = 3

189



8.14 problem 212

Internal problem ID [15100]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67
Problem number: 212.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

y—y'In(y)=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

s

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

~—

y(z) = (-1 — V1 —2¢; + 2z) g7 TVI2at
y(z) = (-14+ /1 —2c; +2z) e~ FVIT2at2

v/ Solution by Mathematica
Time used: 4.166 (sec). Leaf size: 83

-

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

-/

y(z) - —e VAR (] 4 22+ 1+ 2¢1)
y(z) — e VAR (1 4 22 + 1+ 2¢1)
y(z) =0
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8.15 problem 213

Internal problem ID [15101]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67
Problem number: 213.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

y—(y —1)e =0

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

-

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

-/

y(z) = -1
y(z) = (In(z —c1) = 1) (z — 1)

v/ Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 22

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

y(z) = (x4 c1)(—1+ log(z + 1))
y(z) = —1
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8.16 problem 214

Internal problem ID [15102]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67
Problem number: 214.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

e

tdsolve(diff(y(x),x)‘2*x=exp(1/diff(y(x),X)),y(x), singsol=all)

~—

B 4¢; LambertW (—4) i + 22 LambertW (—4) +z

"= 4 LambertW <_\/75>2
y(z) = 4c; LambertW < \/75)2 + 22 LambertW <\/75> g

4LambertW () i

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 67

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

1

y(z) — /1 ’ - (—WIKE) dK[1] + o1

y(z) — /1 ’ mﬂ{m ta
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8.17 problem 215
Internal problem ID [15103]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 215.

ODE order: 1.

ODE degree: 6.

CAS Maple gives this as type [_quadrature]

3

31:(1/’2—1-1)5 =a

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 233

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

y(z) = / (axzx)g _x2dx-|-01

(f \/—2i\/§(ax2)%—2(ax2)%—4x2 d:l}>

T

y(z) = — 5 +c

(f \/—2i\/§ (ax2)i—2(ax2)%—4x2 diI?)

y(z) = 5 + ¢

y(z) = — /W

; 2 2
\/§ (f \/z\/g(axz)éw—(aﬂ)?—%ﬂ dx)

y(z) = — 5 + ¢

\/§ (f \/i\/g(axz)%m—(aﬁ)%—%cz de‘)

y(z) = 5 +c

dr | + ¢,
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v/ Solution by Mathematica
Time used: 19.313 (sec). Leaf size: 375

kDSolve [xx(1+y' [x]~2)~(3/2)==a,y[x] ,x,IncludeSingularSolutions -> True]

_}\/—/ (2% — a?%) + ¢4

y(z) > vz :v__l( a*® — z3) 4 ¢
1 i (V3+41)a?/3 ,
y(z) = ¢ — —\3’/5\/—1 + ( 2x2/3 <2x2/3 + (1 — zx/§> a2/3>

s+ 301+ I i o i5) )

1 (V3 — i) a2/3
o= - D 0 (115) )

s A i 1))
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8.18 problem 216
Internal problem ID [15104]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 216.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

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

-

Ldsolve(y(x)“(2/5)+diff(y(x),x)‘(2/5)=a“(2/5),y(x), singsol=all)

| —

y(z) 1
T — / —§d_a —c =0
()

v/ Solution by Mathematica
Time used: 0.746 (sec). Leaf size: 89

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

y(x)
o/ 51 5/#1 (4#1%/° — 30°)

+ 3/2
Ja2l5 — #12/5 3 <a2/5 _ #12/5>

— InverseFunction | 5 arctan & | [z+ci]

y(xz) = a
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8.19 problem 217

Internal problem ID [15105]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67
Problem number: 217.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

—y' —sin(y) = —=z

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

s

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

~—

y(z) = / RootOf (—x + _Z+sin(_2))dz+ ¢

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 38

e

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

~—

sotve | { = K01) + sk (1), () - K2

+ K[1]sin(K[1]) + cos(K[1]) + cl} Ay(x), K[l]}]
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8.20 problem 218
Internal problem ID [15106]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 218.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

y—y'(1+y cos(y)) =0

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

s

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

y(z) =0

y(z) 1 p
_ — =0
v / RootOf (cos (_2) 2" — _a+_2) ol

v/ Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 38

e

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

Solve[{z = log(K[1]) + sin(K[1]) + K[1] cos(K[1])
+e1,y(2) = K[1] + K[1] cos(K[1]) } , {y(z), K[1]}]
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8.21 problem 219
Internal problem ID [15107]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8. First order not solved for the derivative. Exercises page 67

Problem number: 219.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_quadrature]

y — arcsin (y') — In <y'2 + 1> =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

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

x — (/y(w) csc (RootOf (—_a+_Z+1n (2 — cos (_Z)z))) d_a) —c=0

v/ Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 46

Ia N

kDSolve [y [x]==ArcSin[y' [x]]+Log[1+y' [x]~2],y[x],x,IncludeSingularSolutions -> jl‘rue]

Solve Hx = 2arctan(K[1]) — arctanh(W)

+ 1, (@) = arcsin(K[1]) + log (K[1]° + 1) }, (=), K[1]}]
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9 Section

8.3. The Lagrange and Clairaut

equations. Exercises page 72

9.1 problem 220
9.2 problem 221
9.3 problem 222
9.4 problem 223
9.5 problem 224
9.6 problem 225
9.7 problem 226
9.8 problem 227
9.9 problem 228
9.10 problem 229
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9.1 problem 220
Internal problem ID [15108]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 220.

ODE order: 1.

ODE degree: 0.

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

y—2y'z—In(y) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 69

s

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

~—

-1++/4 1
y(z) = -1+ Vdaz + —ln(2)+ln< T xclw—i- )

y(z) :_1_\/‘m—ln(2)+1n(_l_\/m>

X

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 32

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

Solve[W (2ze™) — log (W (2ze¥™®) + 2) — y(z) = c1,y(z)]
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9.2 problem 221
Internal problem ID [15109]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 221.

ODE order: 1.

ODE degree: 2.

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

y—z(l+y)—y>=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

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

—14+Z

2 —14Z
Qe ¢ ) + 2 LambertW (0162 : ) +1

2
ylx) =z — xz + LambertW (

v/ Solution by Mathematica
Time used: 2.322 (sec). Leaf size: 177

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

Solve _—\/zQ + 4y(x) — 4z + 2log <\/a:2 +4y(z) — 4z —z + 2)
—2log (—x\/m2 + 4y(z) — 4o + 2° + y(z) — 22 — 4) +z=c, y(x)]

(z —5)\/22 +4y(z) — 4z — 2? — dy(z) + Tz — 6)
(z — 3)\/22 + 4y(z) — 4z — 22 — 4y(z) + 5z — 2

Solve | —4arctanh <

+ V2 +4y(z) — 4z +z = Cl,y(x)]
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9.3 problem 222
Internal problem ID [15110]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 222.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_dAlembert]

y—2yz—sin(y) =0

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 44

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

— Tsin(_T)—cos(_ T +c — Tsin(_T)—2cos(_ T +2c
|::E(_T)= ( T) = ( T) l,y(_T): ( T) 7 ( T) 1:|

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 47

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

—K|[1] sin(K[1]) — cos(K[1])
Solve Hm = K[

+ R V(@) = 20K 1] +sin(K [1])} {y(e), K [1]}}
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9.4 problem 223
Internal problem ID [15111]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 223.

ODE order: 1.

ODE degree: 3.

CAS Maple gives this as type [_dAlembert]

1
y—zy’+= =0

/
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v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 1835

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

- o} (oSO a0k ) ((va ST e))
2((\/3 4y(a:) +27a: ) ) y(w +9333

2

P
1
2§3§<(\/§ _4y(z)+27x+9 x4) +2x<§§ )—3((\/5\/%?%4-9)%)3) (y(x)

+x
1824 <2§32 |/ 2T 9y () 3 ( V3 T2y 9) a?

1
2:’/ (x) 3%2%]) % % ((\/§ / —42’!(517)3—}-27:1: + 9) .’E4) _ 6$(<\/§ /w n 9) x2) 3 (
((\[ —4y(x) +27m+9) ) y(m 2 . 3 ) 5
3 [ —ay(@)3+27z | 9l 3 —4 (w)
32° 9 _76> yT+236 —%) ((\/_ Y

i 3 .1\, 2 V3 [ —ay(z)3+27z {
2(( \/—) ((\/— —4y(x)3+27z+9> x2) 36+33)23<( s * *

(7,33 +3s >2sy x)x 5
+x

win
ol

3 L P
2 4933525z ((\/_ =tle)

2

w1
w\.—\

[SYIN]

1

2 3
216m4<(\/§ M+g) 4) 3593 _((\/g M+g) ) +y(z)<i3é—§>2é(

win

+

W[

2

s 2 (-38+433 2%( V3@ ats
((1”\/5)((\/3 M”)xz)g*(‘““?’é)wy(xﬂ) ahat

=0

Wi
@i

3 8( (v~ 42 1g)52) y(q) 2 1
((\/_ M_i_g) ) = (( . ) ) +x ((zi‘}T3+3T6> /—4y(x3:3+27x

\

(i33-3})2 ((WW o)’ >

2| — (((\f M+9)z2)é+2éy(z)<i3é+§)>x

+x

1 204
2 \3 3 2
21624 ((f M + 9) x4> 3593 ((([ M + 9> xZ) + y(x) <i3% + 3%) 2 ((

|



v/ Solution by Mathematica
Time used: 145.256 (sec). Leaf size: 19969

-

kDSolve [y [x]==x*y' [x]"2-1/y' [x],y[x] ,x,IncludeSingularSolutions -> Truel

—

Too large to display
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9.5 problem 224
Internal problem ID [15112]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 224.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_dAlembert]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 201

e

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

~—

y(z) =1
5 )’ 2(a) i Soate) _ suta |
27| | —2z2 LambertW (%3_;) — 4(3: — %) x LambertW <2e3—ww> —4z? + - e
(3x Lar
=0

v Solution by Mathematica
Time used: 0.567 (sec). Leaf size: 52

LDSolve [y [x]==3/2*x*y' [x]+Exp[y' [x]],y[x],x,IncludeSingularSolutions -> True] J

_ 2eMU(K[1)% — 2K[1] + 2) c1 3
SolveHx =— K + K[1]3’y(x) = 55'3K[1]

+e 0L ya), K1)
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9.6 problem 225
Internal problem ID [15113]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 225.

ODE order: 1.

ODE degree: 3.

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

! a_
y—wy—F—O

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 76

e

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

~—

y(z) = 323(;:”2);

o) = _32é(ax2)i(1+z‘\/§)
y(&) = 32é(ax2)§4(z‘\/§ ~1)
) — ci;»zC;a
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v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 89

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

a
y(x) — e + iz

1
3/az?®
y(z) — o33
3V —-1ax??
y(z) — YT
3(—1)2/3\3/6582/3
y(m) - 22/3

208



9.7 problem 226
Internal problem ID [15114]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 226.

ODE order: 1.

ODE degree: 2.

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

y—zy —y* =0

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

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

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 23

e hY

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

N\ J

y(z) — 01(51; +c1)

y@%+—%
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9.8 problem 227
Internal problem ID [15115]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 227.

ODE order: 1.

ODE degree: 2.

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

oy —yy —y = -1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 38

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

y(@)=-1-2Vz
y(x) = —21 + 2y
oy - 2=

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 46

LDSolve [x*xy' [x]"2-y[x]*y' [x]-y' [x]+1==0,y[x],x,IncludeSingularSolutions -> True]
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9.9 problem 228
Internal problem ID [15116]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 228.

ODE order: 1.

ODE degree: 2.

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

y—ay —a\/1+y?=0

v Solution by Maple
Time used: 0.391 (sec). Leaf size: 17

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

y(z) =gz +ay/A+1

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 27

e N
LDSolve [y [x]==x*y' [x]+a*Sqrt[1+y"' [x]~2],y[x],x,IncludeSingularSolutions -> Truel

y(x) = a1+’ +azx

y(x) > a
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9.10 problem 229
Internal problem ID [15117]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 8.3. The Lagrange and Clairaut equations. Exercises page 72

Problem number: 229.

ODE order: 1.

ODE degree: 2.

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

Y
T Ty
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 33
Ldsolve(x=y(x)/diff (y(x),x)+1/diff (y(x),x)"2,y(x), singsol=all) J
y(z) = —2v -z
y(z) =2v -z
(x) =z — 1
Yyz) =a o

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 47

r

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

| —

1
— C1T — —

y(z) .
y(z) — Indeterminate
y(z) = —2ivx
y(z) = 2V
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10 Section 9. The Riccati equation. Exercises page

75
10.1 problem 232 . . . . . . .. 214
10.2 problem 233 . . . . . .. L 215
10.3 problem 234 . . . . . .. 216

10.4 problem 235
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10.1 problem 232
Internal problem ID [15118]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 9. The Riccati equation. Exercises page 75

Problem number: 232.

ODE order: 1.

ODE degree: 1.

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

y/e—x+y2 _2yex =1 _e2z

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

Ldsolve (diff (y(x) ,x)*exp(-x)+y(x) "2-2*y(x) *exp(x)=1-exp(2*x) ,y(x), singsol=a11})

e® +e*®cy + ¢

y(x) ecp +1

v/ Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 24

‘ DSolvely' [x]*Exp [-x]+y[x]~2-2*y [x]*Exp [x]==1-Exp [2*x] ,y [x] ,x, IncludeSingularS{olutions -> Tru

y(x) = e® +

et + ¢
y(z) = €*
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10.2 problem 233
Internal problem ID [15119]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 9. The Riccati equation. Exercises page 75

Problem number: 233.

ODE order: 1.

ODE degree: 1.

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

Y +y? — 2ysin (z) = —sin (z)° + cos (z)

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

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

1

r —C

y(x) =sin (z) +

v/ Solution by Mathematica
Time used: 0.257 (sec). Leaf size: 20

‘ DSolve[y' [x]+y[x]~2-2*y[x]*Sin[x]+Sin[x] "2-Cos[x]==0,y[x],x, IncludeSingularSoiutions -> True

L
y(z) — sin(z) + o,

y(x) — sin(z)
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10.3 problem 234
Internal problem ID [15120]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 9. The Riccati equation. Exercises page 75

Problem number: 234.

ODE order: 1.

ODE degree: 1.

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

vy —y*+ 2z +1)y=12"+22

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

e

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

~—

ar?—z—1

y(z) =

caxr —1

v Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 34

-

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

.’132 —CT—C

_>
y(z) pa—

ylz) >z +1
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10.4 problem 235
Internal problem ID [15121]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 9. The Riccati equation. Exercises page 75

Problem number: 235.

ODE order: 1.

ODE degree: 1.

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

oty — oyt —yr =1

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

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

—In(z)+c¢ —1
z(—c1 +1n(z))

y(z) =

v/ Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 33

( N
LDSolve [x~2xy' [x]==x"2%y [x] "2+x*y [x]+1,y[x] ,x,IncludeSingularSolutions -> True}]

log(z) +1+a

ylz) = zlog(z) + a1
y(z) = —%
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11 Section 11. Singular solutions of differential

equations. Exercises page 92

11.1 problem 260 . . . . . . . . .. L
11.2 problem 261 . . . . . . . ...
11.3 problem 262 . . . . . . . ...
11.4 problem 263 . . . . . . . . ..
11.5 problem 264 . . . . . . . . ..
11.6 problem 265 . . . . . . . . ..
11.7 problem 266 . . . . . . . . ..
11.8 problem 267 . . . . . . . . .. e
11.9 problem 268 . . . . . . . . ..
11.10problem 269 . . . . . . . . . .
11.11problem 270 . . . . . . . . L
11.12problem 271 . . . . . . . . e
11.13problem 272 . . . . . . . .
11.14problem 273 . . . . . . . . e
11.15problem 274 . . . . . . . . e e
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11.1 problem 260
Internal problem ID [15122]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 260.

ODE order: 1.

ODE degree: 2.

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

<1 + y'2> Y —dyy =4z

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 71

Ldsolve((1+diff (y(x) ,x)"2)*y(x) ~2-4*y (x) *diff (y(x) ,x)-4*x=0,y (%), singsol=a11)J

= \/—c%+2c1x—x2+4x+4

:—\/—x2+(2cl+4)a:—c%+4

v/ Solution by Mathematica
Time used: 0.459 (sec). Leaf size: 65

LDSolve [(1+y' [x]1~2) *y [x] ~2-4x*y [x] *y' [x] -4*x==0,y[x],x, IncludeSingularSolutionsJ -> Truel

1
y(z) — —5\/—4:02 —4(—4+ 1))z + 16 — ¢12

1
y(z) — 5\/—4x2 —4(—4+c1)z + 16 — ¢y
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11.2 problem 261

Internal problem ID [15123]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 261.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Y —4y=0

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

|dsolve(diff (y(x),x)"2-4+y(x)=0,y(x), singsol=all)

y(z) =0
y(z) = (z —c1)”

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 38

-

LDSolve [y' [x]~2-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

-/

y(x) — }1(—236 +c1)?

yo) > 320+ ar)
y(z) =0
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11.3 problem 262

Internal problem ID [15124]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 262.

ODE order: 1.

ODE degree: 3.

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

y"® — dzyy + 82 =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 29

‘dsolve(diff(y(x),x)‘3—4*x*y(x)*diff(y(x),x)+8*y(x)‘2=0,y(x), singsol=all)

423
y(z) = 97
y(z) =0
_ (4011’ — 1)2
y(z) = 64—0%

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

-

LDSolve [y' [x] "3-4*x*xy[x]*y' [x]+8%y[x] ~2==0,y[x],x,IncludeSingularSolutions ->

jl'rue]

Timed out

221



11.4 problem 263
Internal problem ID [15125]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 263.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

ylz_y2:0

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

|dsolve(diff (y(x),x)"2-y(x)"2=0,y(x), singsol=all)

y(z) = €%c;

y(x) =cre7”

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

-

LDSolve [y' [x]"2-y' [x]~2==0,y[x],x,IncludeSingularSolutions -> True]

Not solved
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11.5 problem 264
Internal problem ID [15126]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 264.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —ys=a

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 85

dsolve(diff (y(x),x)=y(x)~(2/3)+a,y(x), singsol=all)

N\ J

T — 3y(:c)% + 2v/a arctan (%) — \/a arctan (\/5\/_\;&23/(@3)
+ /a arctan (23/(.@)3\—/1—&\/5\/5) _ \/a arctan <y(f)) e =0

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

‘ DSolvely' [x]=y[x]~(2/3)+a,y[x],x,IncludeSingularSolutions -> True]

Not solved
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11.6 problem 265
Internal problem ID [15127]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 265.

ODE order: 1.

ODE degree: 2.

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

(v'z + y)2 +32°(y'r —2y) =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 65

[dsolve ((xxdiff (y(x),x)+y(x)) "2+3*x~5* (x*diff (y(x) ,x)-2*y(x))=0,y(x), singsol%all)

y(z) = —xz

y(z) = & (x3x+ c1)
u(z) = cl(—xi +c1)
u(z) = cl(—x; +¢1)
u(z) = a(z® + a)
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v/ Solution by Mathematica
Time used: 1.645 (sec). Leaf size: 94

kDSolve [(x*y' [x]+y[x])"2+3*x"5* (x*y' [x]-2*y[x])==0,y[x],x, IncludeSingularSolutjions -> True]

i(cosh(3cy) + sinh(3c;)) (3 — i cosh(3c;) — i sinh(3c;))

y(@) = - -
y(z) — i(cosh(3cy) + sinh(3c;)) (23 + i cosh(3¢y) + i sinh(3cy))
y(z) =0 v
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11.7 problem 266
Internal problem ID [15128]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 266.

ODE order: 1.

ODE degree: 2.

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

y(y —22y/)° -2y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 99

Ldsolve (y(x) *(y(x)-2*x*diff (y(x) ,x) ) "2=2*diff (y(x),x),y(x), singsol=all) J
1
v = 2V/—x
y() =0
V(@ ta)z
y(.’IJ) - Cl\/E
RVA: (x —c1)
y(iL‘) - 01\/5
B (x+c)zx
y(.’l?) - Cl\/i
B z(x—c)
y(.’E) - Cl\/i
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v/ Solution by Mathematica

Time used: 1.935 (sec). Leaf size: 158

-

kDSolve [y [x] * (y [x] -2*x*y' [x]) "2==2%y' [x] ,y[x] ,x,IncludeSingularSolutions -> T

r\j.\e]

y(z) = —V2+/e~21 (22 — e)

(z)
y(z) = V2y/ e~ (2x — e)
y(z) = —V2\/e72 (2r + e)
y(z) — \/5\/6_201 (2x + e1)
y(z) =0 '
y(z) —m
y(z) m
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11.8 problem 267
Internal problem ID [15129]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 267.

ODE order: 1.

ODE degree: 3.

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

8y° — 12y% — 27y = —27x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

‘dsolve(8*diff(y(x),x)‘3—12*diff(y(x),x)“2=27*(y(x)-x),y(x), singsol=all)

4
y(@) =z - 97
y@)=(—z+e)vr—a+a

y(@) = (z—c1)? + 1

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

-

LDSolve [8*y' [x]~3-12%y' [x] ~2==27*(y[x]-x),y[x] ,x,IncludeSingularSolutions -> T}'ue]

Timed out
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11.9 problem 268
Internal problem ID [15130]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 268.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Y —1)°-y*=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

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

y(z) = -1+ €°¢y
y(z) =1+ce™

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

kDSolve [(y'[x]-1)"2==y[x]~2,y[x],x,IncludeSingularSolutions -> True]
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11.10 problem 269
Internal problem ID [15131]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 269.

ODE order: 1.

ODE degree: 2.

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

y—ytzy =z
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v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 845

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

14z

1
(—1201 +4y/~407 + 9 + 1227 — 120+ 4)’

Wl

(1201 +4y/~40% + 9 + 1227 — 120+ 4)
4

1 —14+z

2

W=

(-12(;1 +4y/—42® + 93 + 1222 — 127 + 4)

1
(<1201 +4/~4" + 9 + 1227 — 122 +4)" 4
+- |z

+ 4 2

1 2\ 2
3
~12¢1+4,/ ~423+9c} +1222~122-+4
2(1—z)
1+ > -

1
3
(—1201 +4\/ —4z3 +9c§+12z2—12m+4)

4
y(z)
(712c1+4,/74z3+9c%+12:t2
1 V3
3 2
z‘(—12c1+4\/—4m3+9c§+12z2—12z+4) (1—a)
wWil—x
1+ | - . + o
3
(—12c1+4\/—4z3+9c§+12x2—12x+4)
2
(-12c1+4,/—4w3+9c§+12w
1 iv3
3 2
(—12c1+4\/—4x3+9c§+12x2—12x+4) .
1+ ; - = F+
3
(—12c1+4\/—4x3+9c§+12x2—12x+4)
+
4
y(z)
(—12c1+4,/—4z3+9c§+12z?
1 V3
i —1261+4y/—423+9c3 +1202—120+4 3 :
¢ ! 1 i(1—z)

1+ |- 1 + T —
3
(—12c1+4\/—4a;3+9c21’+12z2—12z+4)
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v/ Solution by Mathematica
Time used: 61.116 (sec). Leaf size: 2409

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

y(x)
2254 — 8223 + 12¢/222 + 422 Q/ —226 + 1225 — 3024 + 4023 — 10e3c123 — 3022 + 30e3c1 22 + 127 —

_>

y(x) — }1(2x2 — 2z +3)
(14iv3) (z — 1) (—(z — 1)% + 2€3)

_|_
4 22/3 {’/ —225 4 1225 — 302* + 4023 — 10e3123 — 3022 + 30e3122 + 12z — 30e31z + /e3 (4(x — 1

i(vV3+1) €/—2x6 + 1225 — 30z* 4 4023 — 10e3c123 — 3022 + 30e3122 + 12 — 30e31x + /€3t (4(

_|_
8v/2

1
y(x) — Z(2x2 — 2z +3)
i(vV3+1) (z— 1) ((z — 1) — 2e32)
4 22/3 €/—2x6 + 1225 — 3024 + 4023 — 10e3123 — 3022 4 30e3122 4 12 — 30e31z + /e3 (4(x — 1

_|_

i(v3—1) {’/ —226 + 1225 — 30z + 4023 — 10e3123 — 3022 + 30e3¢1 22 + 12z — 30e3c1z + /€31 (4(a
8v/2

y(z)
22z — 8/2x3 + 12¢/222 + 422 Q/—Zzﬁ + 1225 — 30z + 4023 + 10e3c1 23 — 302 — 30e3c122 + 122 +

_>

1
y(x) — Z(2x2 — 2z +3)
i(V3—1) (z— 1) ((z — 1) + 2¢3)
4 22/3 </—2x6 + 1225 — 30z* + 4023 + 103123 — 3022 — 30e3c1x? 4 12z + 30e3c1x + /et (—4(x —

i(V3+1) {'/ —2x0 + 1225 — 302* + 4023 4 10e3123 — 3022 — 30e3122 + 12z + 30e31z 4 /€3t (—4
+
8V/2

1
y(x) — Z(2z2 — 2z +3)
i(V3+1) (z — 1) ((z — 1)% + 2e3)
4 22/3 f/—2$6 + 1225 — 30z% + 4023 + 10e3c123 — 3022 — 30e3122 + 12z + 30e3c1x + /€3 (—4(x —

i(v3 1) {’/ —226 4 122° — 30z 4 402 + 10e312% — 3022 — 30e3122 + 122 + 30e31z 4 (/€31 (—4
232 82
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11.11 problem 270

Internal problem ID [15132]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 270.

ODE order: 1.

ODE degree: 2.

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

(zy +y)° —y%/ =0

v/ Solution by Maple
Time used: 0.234 (sec). Leaf size: 124

>

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

~—

y(z) = 4z
y(z) =0
2¢2 (—\/ﬁcl + )
y(z) = - —2¢2 + 22
263 (V21 + )
ylz) = - —2c2 + 22
u(z) = c:f\/%— 2c2x
—2c5 + 422
c%(\/icl + 2z)
y(@) = 2¢2 — 4x2
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v/ Solution by Mathematica
Time used: 0.635 (sec). Leaf size: 62

-

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

4e 21

2+ ey
6—201

2 +4e2ag

y(z) = —

y(z) > —

y(z) =0
y(z) = 4z
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11.12 problem 271
Internal problem ID [15133]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 271.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y2y/2 + yz =1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

|dsolve(y(x)"2*diff (y(x),x)"2+y(x)"2=1,y(x), singsol=all) J
y(z) = -1
y(z) =1
y(z) = \/—c% +2c1x — 12 +1
y(z)=—/—(z—c+1)(z—c; — 1)

v/ Solution by Mathematica
Time used: 0.185 (sec). Leaf size: 119

LDSolve [y [x] ~2*y' [x] ~2+y[x] "2==1,y[x],x,IncludeSingularSolutions -> True] J
y(z) = —/—22 — 2c15 + 1 — ¢,
y(z) = /=22 — 210 + 1 — ¢,
y(z) = —v/—22 4+ 2012+ 1 — ¢,
y(z) = V—22 +2c12+ 1 — ¢;2
y(z) = -1
y(z) =1
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11.13 problem 272
Internal problem ID [15134]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 272.

ODE order: 1.

ODE degree: 2.

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

/

2 !
Yy —yy =—¢€

€T

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 34

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

y(z) = —2e2
y(z) = 2e2
e*c? +1
y(z) = —
1

v/ Solution by Mathematica
Time used: 60.179 (sec). Leaf size: 59

-

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

y(z) > —y/—ea (—e" +e)?
y(o) = /=1 (e — )2
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11.14 problem 273
Internal problem ID [15135]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 273.

ODE order: 1.

ODE degree: 2.

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

3zy? — 6yy +2y = —z

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

‘dsolve(3*x*diff(y(x),x)“2—6*y(x)*diff(y(x),x)+x+2*y(x)=0,y(x), singsol=all)

<
—
8
~
|
w

_Ad 4 2cw 4+ 2?
B 601

v/ Solution by Mathematica
Time used: 0.307 (sec). Leaf size: 67

LDSolve [3kxxy' [x] "2-6xy [x] *y' [x]+x+2*y[x]==0,y[x],x,IncludeSingularSolutions -f True]

y(x) — —%x <—1 + 2cosh (— log(z) + \/gcl>>
y(x) — —%x (—1 + 2cosh (log(x) + \/301>>
y(z) = —g

y(z) >z
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11.15 problem 274
Internal problem ID [15136]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 11. Singular solutions of differential equations. Exercises page 92
Problem number: 274.

ODE order: 1.

ODE degree: 2.

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

y—xy —\/a2y?+b2=0

v Solution by Maple
Time used: 0.266 (sec). Leaf size: 21

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

y(z) = iz + (/a2 + b?
v/ Solution by Mathematica

Time used: 0.359 (sec). Leaf size: 37

-

N
LDSolve [y [x]==x*y' [x]+Sqrt[a~2*y' [x] “2+b~2],y[x] ,x,IncludeSingularSolutions —>J True]

y(x) = Vb2 +a’c? + ez
y(z) = Vb2
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12.1 problem 275 . . . . . . . L 24T]
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12.37problem 311
12.38problem 312
12.39problem 313
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12.1 problem 275
Internal problem ID [15137]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 275.

ODE order: 1.

ODE degree: 1.

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

Y —(—y+z)’=1

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

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

(z) = ar+z?—1
4 o T+ c

v/ Solution by Mathematica
Time used: 0.151 (sec). Leaf size: 20

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

_)
y(z) A ——

y(z) > x
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12.2 problem 276
Internal problem ID [15138]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 276.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zsin (z)y' + (sin (z) — cos (z) z) y = sin (z) cos (z) — z

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

Ldsolve(x*sin(x)*diff(y(x),x)+(sin(x)—x*cos(x))*y(x)=sin(x)*cos(x)—x,y(x), siggsol=a11)

v Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 16

DSolve [x*Sin[x]*y' [x]+(Sin[x]-x*Cos [x])*y [x]==Sin[x]*Cos [x]-x,y[x],x, IncludeS#ngularSolution

N\

¢ sin(x)

y(z) — cos(z) + .
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12.3 problem 277
Internal problem ID [15139)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 277.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Y +cos(z)y —y"sin (2z) =0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 49

Ldsolve(diff(y(x),x)+y(x)*cos(x)=y(x)‘n*sin(2*x),y(x), singsol=all) J

. . __1
esm(m)(n—l)cln . esm(a:)(n—l)Cl + 2sin (CL') n — 2sin (1’) +2 n—1
y(z) = —

v Solution by Mathematica
Time used: 6.877 (sec). Leaf size: 36

e B

LDSolve [y' [x]+y [x]*Cos [x]==y [x] "n*Sin[2*x],y[x],x,IncludeSingularSolutions -> jl'rue]

- 2
y(z) — (cle(”_l) sinz) 4 — + QSin(x)) =
n -_—

243



12.4 problem 278

Internal problem ID [15140]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 278.

ODE order: 1.

ODE degree: 1.

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

—3y’z + (y° — 3yz?) y' = —2°

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 119

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

@ \/301352 — 82zt +1
y(z) =

\/C_l
\/ 3c1x? + /8c3zt + 1
y(z) = NG
\/3clx2 — 8zt +1
y(z) = — o
\/3611:2 + /8cizt + 1
y(@) = - NG
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v/ Solution by Mathematica
Time used: 7.89 (sec). Leaf size: 245

kDSolve [(x~3-3*x*xy[x] ~2)+(y [x] "3-3*x"2*y [x]) *y' [x]==0,y[x],x, IncludeSingularSo}Lutions -> True

y(z \/ 322 — 8zt + et

(z)

y(z) — \/ 3z2 — 8zt 4 el

y(z) — —\/3x2 + 8zt + et

y(z) = \/ 372 + V8r! + el
(z)
(
(
(

y(z —\/3x2—2\/_\/_4
yx)—)\/3z2 2v2V/zt
y(z) = — \/2\/_\/_+3z2
yx)—)\/2\/_\/_+3a:2
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12.5 problem 279

Internal problem ID [15141]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983
Section: Section 12. Miscellaneous problems. Exercises page 93
Problem number: 279.
ODE order: 1.

ODE degree: 1.

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

2

2

z)y,:

5
Syz — 4y* + (y2 — 8yx + —

v/ Solution by Maple

Time used: 0.032 (sec). Leaf size: 443

Ldsolve((5*x*y(x)—4*y(x)“2-6*x‘2)+(y(x)“2-8*x*y(x)+25/10*x‘2)*diff(y(x),x)=0,ny), singsol=al

1
3

(416x3c§+2+2\/ 3898c§x6+416z3c§+1>

27w20%

r +4ciz

2 +

3
(41613c{*+2+2\/ 3898c§w6+416m3c§+1>

y:
Y

1

2

54iv/3 2a? — z'<416x3c§’ +2+2,/3898¢825 + 41623C3 + 1) * V3 — 542%¢ + 16¢,% (4169c3c€13 1242,/

y:

4 (416x3c-§{ +2+2,/3898¢525 + 41623

2
54iv/3 3a? — ¢(416z3c§ +2+2,/3808¢825 + 416233 + 1) * V3 + 5422¢ — 16c1z (416x30§ +2+ 2,
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v/ Solution by Mathematica
Time used: 29.95 (sec). Leaf size: 741

tDSolve [(5*x*y [x] -4*y [x] ~2-6*x~2) +(y [x] ~2-8*x*y [x] +25/10%xx~2) *y ' [x]==0,y[x] ,x, J[ncludeSingular

{‘/ 20823 + /389826 + 416€3<123 + eber - eden
y(m) - 22/3

2 2
n Tx 44z

V2 i/ 208x3 + /389826 + 416e3c1 13 + eber + e

(1-1iv3) C/ 20873 + v/3898z6 + 4163173 + eber + 31

27(1 414 2
_ 7(1+iV3)z e

2/34/2082 + /389825 + 4166323 + 80 + ¢

(1+4iv/3) {’/ 20823 + v/3898z6 + 4163173 4 eber + g1
y(m) - - 2 22/3

27(1 — iv/3) z?
2v/2 </ 20823 + /389826 + 416e3°123 + eber 4 g3
2/3
27 22322 + 8(‘/ V/3898V/z6 + 20823z + V2 (\/3898\@ + 2089:3)

+ 4z

y(z) = -
2\/ V/3898V/z6 4 2083
y(z)
2/3

27i2%/5\/3a? — 27 22/ + 161/ v/3898V/Z + 20825z — iV2V/3(V/3898Va® + 2082°) " — V/2( /380

_)
46/ V389876 + 20843
y(x)
2/3

(V389825 +2082°)  Root [#1° — 16&, 3] — 549/=12222 + 16 3/ \/3898V/Z + 208¢%

_)
4{’/ V/3898V/76 + 20823
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12.6 problem 280
Internal problem ID [15142]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 280.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

3y'z + (3yz® —6y> — 1)y =2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 771

Ldsolve ((Bkx*xy (x) "2-x72) +(3*x" 2%y (x) -6*y (x) “2-1) *diff (y(x) ,x)=0,y(x), singsol=jall)

Yy
(—1083:2 — 14423 + 432¢; + 272% + 12\/ —54x9 4+ 162¢; 25 + 14425 + 21625 — 864c 23 — 27x* — 648¢;:
- 12
3z —8
+
4 (—108.7:2 — 14423 + 432¢; + 2726 + 12\/—54:(:9 + 162c, 28 + 14426 4 2162° — 864c x3 — 27x* — 64
7
4
Yy

24+ (—24 + 9zt — (—108352 — 14473 + 432¢; + 2728 + 12,/—54z° + (162, + 144) 7 + 21625 — 27:

Y
24 44 (—9z4 + (—108:c2 — 14423 + 432¢; + 272° + 121/ —5429 + (162¢; + 144) 26 + 21635 — 274 — ¢
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v/ Solution by Mathematica
Time used: 7.603 (sec). Leaf size: 570

tDSolve [(3xx*y [x]~2-x"2)+(3*x "2y [x] -6%y [x] "2-1) *y' [x]==0,y[x],x, IncludeSingulja.rSolutions ->

L7
4
2716 4\ 3 9716
J —7— + 3623 + 2722 + \/4 (6 _ 9%) + (_77 + 3623 + 2722 + 10801) 2 4 108¢;
6v/2
gt
+ 4
276 4\ 3 92716
3 22/31 _ 74‘” + 3623 + 2722 + \/ 4 (6 _ 9%) + (— 743” + 3623 + 2722 + 10801) 2 4 108¢,
2
i
y(z) = 1

4 4
12v/2
(1+iv3) (6- %)

276 4\ 3 276
622/3il— 74x +36x3+27z2—|—\/4 (6—9i> + (— C +36x3+27m2+10801)2+10801

2 4\ 3 2716
(1-1iv3) J ——74z + 3603 + 2722 + \/ 4 <6 _ % ) + (——h + 3603 + 2722 + 10801) 2 4 108c
+

4 4

y(z) — zz

4 6
(1+4v3) J _T + 3623 + 2722 + \/ (6 - 9%) + (_7T + 3623 + 2722 + 108c1) 2 +108c

12v/2
(1= ivB) 6-2)

27 974\ 3 276
6 22/3J _Tx + 3623 + 2722 + \/4 (6 _ %) + (—Tx + 3623 + 2722 + 10801) 2 4 108¢;

+
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12.7 problem 281
Internal problem ID [15143]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 281.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

y—2y’In(z) +xy =0

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

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

2
In (z)? — 2c1) z

T

v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 27

LDSolve [(y[x] -x*y[x] “2#Log[x])+x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Tj(:ue]

@) > ——
Y —zlog®(x) + 2c1z
y() =0
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12.8 problem 282
Internal problem ID [15144]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 282.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2zye® + 6%y = zsin (z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

Ldsolve ((2*xx*y (x) *exp (x~2) —x*sin(x) ) +(exp(x~2) ) *diff (y(x) ,x)=0,y(x), singsol=all)

z2

y = (sin (z) — zcos (z) +¢1) e~

v/ Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 23

‘ DSolve [ (2*x*y [x] *Exp [x~2] -x*Sin[x] ) +Exp [x~2] *y' [x]==0,y[x],x, IncludeSingularS{olutions -> Tru

y(z) = e (sin(z) — z cos(x) + ¢1)
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12.9 problem 283
Internal problem ID [15145]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 283.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

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

N J

v Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 31

-

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

-/

Solve |z = = (2y(z)* + 2y(z) + 1) + 1@, y(z)

NN
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12.10 problem 284
Internal problem ID [15146]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 284.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

zy —y = -2+ 3z

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

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

2
y:—%+2x+21n(ac—l)+cl

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 24

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

y(x) — —%(z — 1)+ z+2log(z—1)+¢
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12.11 problem 285
Internal problem ID [15147]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 285.

ODE order: 1.

ODE degree: 1.

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

yyz —y* =z
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26
Ldsolve (xxy (x)*diff (y(x) ,x)-y(x) "2=x"4,y(x), singsol=all) J
y=+vVz2+czx

y=—vr2+az

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 34

‘ DSolve [x*y[x]*y' [x]-y[x]~2==x"4,y[x],x,IncludeSingularSolutions -> True]

y(x) = —zvV22+ ¢

y(x) > sV’ +
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12.12 problem 286
Internal problem ID [15148]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 286.

ODE order: 1.

ODE degree: 1.

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

v Solution by Maple
Time used: 0.938 (sec). Leaf size: 40

‘dsolve(1/(x“2—x*y(x)+y(x)“2)=diff(y(x),x)/(2*y(x)”2-x*y(x)),Y(x), singsol=a11}

y= (RootOf (_Zeclac2 +2 ey - 7H—2 72— 1)2 + 2) T
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v/ Solution by Mathematica
Time used: 60.201 (sec). Leaf size: 1805

kDSolve [1/(x"2-x*xy [x]+y [x] "2)==y' [x]/ (2*y[x] ~2-x*y[x]),y[x],x, IncludeSingularSﬁ)lutions -> Tru

6401

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

6401

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

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

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

6401

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

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

+ 9x
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12.13 problem 287
Internal problem ID [15149]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 287.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1—-4z
(2r—1)y —2y = .
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15
Ldsolve ((2xx-1)*diff (y(x) ,x)-2*y(x)=(1-4%x) /x"2,y(x), singsol=all) J

1
=2z —1)e1 + -
y= (2 )cl+x

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 18

LDSolve [(2*x-1) *y' [x]-2*y [x]==(1-4*x) /x~2,y[x] ,x,IncludeSingularSolutions -> T#ue]

1
y(x) — - + 2012 — ¢
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12.14 problem 288
Internal problem ID [15150]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 288.

ODE order: 1.

ODE degree: 1.

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

—-y+@Bz+y+1)y=—z-3

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

s

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

~—

(z + 1) (LambertW (—2¢;(z + 1)) — 2)
LambertW (—2¢; (z + 1))

y=2-

v/ Solution by Mathematica
Time used: 0.771 (sec). Leaf size: 163

e

LDSolve [(x-y[x]+3)+(3*x+y[x]+1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

2/3 (y(z)+z— 2/3(g 2/3 (y(z)+a— |
22/3 (x(— log (%)) +(z —1)log (6@/(291:)+§3'z1‘11)) + log (3 2y(w()%£3lil 1)> +y(z) <log <%
Iy(z)+z—1)

Solve
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12.15 problem 289
Internal problem ID [15151]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 289.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y' + cos <% + g) — cos (—

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 62

e

Ldsolve(diff(y(x),x)+cos((x+y(x))/2)=cos((x—y(x))/2),y(x), singsol=all)

~—

z

o2 COS(2)C]_ —g—4cos

= 2arct
Yy arctan (e—4cos(“2”)c% + 1’ e—4cos(

v/ Solution by Mathematica
Time used: 0.486 (sec). Leaf size: 70

LDSolve [y' [x]+Cos [(x+y[x]) /2]==Cos[(x-y[x]1)/2],y[x],x, IncludeSingularSolutionsJ -> Truel

(o) — ~2arccos (tant (5 (4005 (5) =) ) )
y(o) — 2arccos tanh (5 (4cos (3) ~ 1) )
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12.16 problem 290
Internal problem ID [15152]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 290.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y (32° — 2z) —y(6z —2) =0

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

Ldsolve(diff(y(x),x)*(3*x‘2—2*x)—y(x)*(6*x—2)=0,y(x), singsol=all)

y=c1z(3z — 2)

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 19

DSolve[y' [x]*(3*x~2-2*x) -y [x]*(6*x-2)==0,y[x],x,IncludeSingularSolutions -> T#ue]

N\

y(x) = c1(2 — 32)z
y(z) =0
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12.17 problem 291
Internal problem ID [15153]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 291.

ODE order: 1.

ODE degree: 1.

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

4
2,/ .3 — ‘7;
Yy —Y 3
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49
Ldsolve (x*y (x) "2*diff (y(x) ,x)-y(x)~3=1/3*x"4,y(x), singsol=all) J
;
Y= (z +ac¢)dzx
(x+c1) % (1 + z\/g)
Yy=- 9
1
(z +c)d (iV3—1)z
2

v/ Solution by Mathematica
Time used: 0.174 (sec). Leaf size: 54

e N
LDSolve [x*xy [x] ~2*y' [x]-y[x] ~3==1/3*x"4,y[x] ,x,IncludeSingularSolutions -> True}]

y(z) = avr + o
y(z) = —V—1zyz+ ¢
y(z) = (-1)Pzdz+ e
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12.18 problem 292

Internal problem ID [15154]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 292.

ODE order: 1.

ODE degree: 1.

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

ez+ez(1_£)yf=_1
)

With initial conditions

v/ Solution by Maple
Time used: 0.312 (sec). Leaf size: 21

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

N J

x
_LambertW( z )

—14x—e

y:

v Solution by Mathematica
Time used: 1.228 (sec). Leaf size: 21

LDSolve [{(1+Exp [x/y [x]1)+(Exp [x/y [x]1*(1-x/y [x]1) ) *y' [x]==0,{y[1]==1}},y[x],x, Iﬁ:cludeSingularS

y(z) > —
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12.19 problem 293
Internal problem ID [15155]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 293.

ODE order: 1.

ODE degree: 1.

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

o —oyr = —1°
v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 28

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

y=+2n(z)+cz
y=—/2In(@)+czx

v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 36

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

y(z) = —z/2log(z) + &1
y(z) = z+/2log(z) + ¢
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12.20 problem 294
Internal problem ID [15156]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 294.

ODE order: 1.

ODE degree: 1.

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

—y+(z—y+3)y=—-2-2

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

s

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

~—

LambertW (—c;e5t4%) 5
Yy=x— 5 + B

v/ Solution by Mathematica
Time used: 3.14 (sec). Leaf size: 35

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

1 5

y(z) — —EW(—e‘*m—”Cl) +r+g
5
y(x) >z + 2
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12.21 problem 295
Internal problem ID [15157]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 295.

ODE order: 1.

ODE degree: 1.

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

ve+y—zy =0

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

Ldsolve((x*y(x) ~2+y(x))-x*diff (y(x) ,x)=0,y(x), singsol=all) J
=
y= 72 — 2¢;

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 23

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

2z

_) _—
y(x) 2

y(x) =0
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12.22 problem 296
Internal problem ID [15158]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 296.

ODE order: 1.

ODE degree: 1.

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

v 42y = -2 — 22

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

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

y=+cre ® — 2
y=—\ce?®—x2

v/ Solution by Mathematica
Time used: 5.559 (sec). Leaf size: 47

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

y(z) > —v/ -2+ cre®
y(z) > V-2t +ce®
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12.23 problem 297
Internal problem ID [15159]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 297.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z-1)(y»—y+1)—(y—1)(z®+z+1)y' =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 2397

Ldsolve(((x—l)*(y(x)A2—y(x)+1))=((y(x)-l)*(x‘2+x+1))*diff(y(x),x),y(x), singsol=all)

Expression too large to display

v/ Solution by Mathematica
Time used: 0.578 (sec). Leaf size: 96

‘ DSolve [((x-1)*(y[x] ~2-y[x]+1))==((y[x]-1)*(x"2+x+1) ) *y' [x] ,y [x] ,x, IncludeSing#.llarSolutions -

1
y(z) — InverseFunction 5 log (#1* — #1+1)

2411

arctan( )
V3 2¢ 4+ 1 1
— & —\/garctan(—)—l——lo 2?+z+1)+c
Vi | s ) talel et ta

y(z) = /-1
y(z) = —(=1)*°
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12.24 problem 298
Internal problem ID [15160]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 298.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

(:c—2yx—y2)y'+y2=0

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

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

1
~ RootOf (—_Zz +e—Zc; + 1)

Y

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 23

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

Solve [m =y(z)* + Cleﬁy(x)za y(x)]
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12.25 problem 299
Internal problem ID [15161]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 299.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x),G(y)]1‘], [_Abel, ‘2nd type

cos(z)y + (2y —sin(z))y' =0

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

s

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

~—

sin (z)

NG
2 LambertW (—M)

Yy=-

2

v Solution by Mathematica
Time used: 10.969 (sec). Leaf size: 349

DSolve [y [x]*Cos [x]+(2*y [x]-Sin[x])*y' [x]==0,y[x],x,IncludeSingularSolutions —# Truel

N

. 2/3 2 .
\3/__2( 22/3 cos(z) (4y(z)+sin(x)) + (_2)2/3> ((— cos®(z))“/* sec?(z) (4y(x)+sin(z)) + (_2)2/3) (_ log <_
}/— cos3(z) (sin(z) ~2y(x)) Y2 in(w)—2y(2) 3

Solve | —
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12.26 problem 300
Internal problem ID [15162]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 300.

ODE order: 1.

ODE degree: 1.

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

y/ _ e:z:-l—2y =1

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 30

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

v/ Solution by Mathematica
Time used: 0.931 (sec). Leaf size: 26

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

1 2
y(z) = x — 3 log <—§(e3z + 301))
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12.27 problem 301
Internal problem ID [15163]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 301.

ODE order: 1.

ODE degree: 1.

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

4yz® — 2yz + (y* + 2yz® — 2*) y = —22°

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 53

Ldsolve (2% (x~5+2%x 73y (x) -y (x) “2*x) + (y (x) "2+2*x~ 2%y (x) -x~4) *diff (y (x) ,x)=0,y (x}) , singsol=all)

_a V =4zt + dey3? + 3

Y72 2
_a. \/—4rt + 4cyx? + 3
2 2

v Solution by Mathematica
Time used: 15.349 (sec). Leaf size: 87

LDSolve [2*% (x~5+2*x~3*y [x] -y [x] "2*x) +(y [x] "2+2*x~2*y [x] -x~4) *y ' [x]==0,y[x] ,x,IncludeSingularSc

1
y(x) — 3 <e2cl — =4zt + 4e2a1 12 + e4cl>

1
y(z) = 3 <\/—4:c4 + 4e2e1g? 4 eder + ezcl>
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12.28 problem 302
Internal problem ID [15164]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 302.

ODE order: 1.

ODE degree: 1.

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

x2yny/ _ 2xy/ +y — 0

v Solution by Maple
Time used: 0.203 (sec). Leaf size: 32

Ldsolve (x72%y (x) "n*xdiff (y(x),x)=2*x*diff (y(x) ,x)-y(x) ,y(x), singsol=all) J

v"(y"r—n—2)"z " —c; =0

v/ Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 41

LDSolve [x~2*xy [x] “n*y' [x]==2*x*y' [x]-y[x],y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

Solve {n(log(x) —log (—zy(z)"+n+2)) 2nlog(y(z)) _ . y(a:)}

n+2 n+2
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12.29 problem 303
Internal problem ID [15165]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 303.

ODE order: 1.

ODE degree: 1.

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

(By+3z+a’)y —4dy=0b"+4z

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 79

Ldsolve((3*(x+y(x))+a‘2)*diff(y(x),x)=4*(x+y(x))+b‘2,y(x), singsol=all)

3a2+3b22—49021+49z
4023
(4a? — 3b?) LambertW | 3&— >
a b

vy= 21 77

v/ Solution by Mathematica
Time used: 60.042 (sec). Leaf size: 97

e

kDSolve [(B*(x+y[x])+a~2)xy' [x]==4*(x+y[x])+b~2,y[x],x, IncludeSingularSolutionsJ -> True]

z—3b2(—14c a?
y(z) - 2—11 <—3(a2+b2+7x) + (4a% —3°) W(—4 (2332—2@49%1”—1%1) 45‘31,2))
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12.30 problem 304
Internal problem ID [15166]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 304.

ODE order: 1.

ODE degree: 1.

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

—y? +2yr = —x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

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

y=+-z(n(z) —c1)
y=—V(-In(@)+a)s

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 44

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

y(@) = —vzy/—log(z) + o1
y(z) = Vz/—log(z) + o1
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12.31 problem 305
Internal problem ID [15167]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 305.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

zy' +y—y*ln(z) =0

With initial conditions

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

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

1

V= 1+z+In(x)

v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 12

LDSolve [{x*y' [x]+y[x]==y[x] "2xLog[x],{y[1]1==1/2}},y[x],x, IncludeSingularSolutiﬁons -> True]
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12.32 problem 306
Internal problem ID [15168]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 306.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—cos(In(y))y = —sin (In (z))

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 81

s

Ldsolve (sin(1n(x))-cos(In(y(x)))*diff (y(x),x)=0,y(x), singsol=all)

~—

Y
eRootOf(—Z cos(In(z))x? sin(In(z))—2 sin(In(z)) sin(__Z)e—Zx+2sin(__Z) cos(In(z))e—Zx—2 e>—Z cos(__Z)2+4c; z sin(In(z))—4 cos(In(x) )c1 2-

v/ Solution by Mathematica
Time used: 0.386 (sec). Leaf size: 47

LDSolve [Sin[Log[x]]1-Cos[Logly[x]]1]*y' [x]==0,y[x],x,IncludeSingularSolutions —>J True]

y(x) — InverseFunction %#1 sin(log(#1)) + %#1 cos(log(#l))&} Bx sin(log(z))

- %x cos(log(x)) + cl}
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12.33 problem 307
Internal problem ID [15169]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 307.

ODE order: 1.

ODE degree: 1.

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

[9y? — 6y + 2
/ —_ _— =
y 22 —2zx+5 0
v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 71

-

Ldsolve (diff(y(x),x)=sqrt( (9*y(x)~2-6*y(x)+2)/ (x~2-2*x+5) ),y(x), singsol}all)

2__ . T
Y Yooty Va? — 2z + 5 arcsinh (§ — 3) N arcsinh (3y — 1)
V9y? — 6y +2 3

v/ Solution by Mathematica
Time used: 5.598 (sec). Leaf size: 160

+Cl=0

-

.
DSolvel[y' [x]==Sqrt[ (9*y[x]~2-6xy[x]1+2)/ (x~2-2*x+5) 1,yl[x],x, IncludeSingu#.arSolut ions ->

N\

y(x) — %(e?’cl (ac?’—l- (M—:s) z? —2(\/352T:U—I—S—3> x
+2(Va? =22 +5-2)) - 6475 (—z+ (VaT — 25 +5+3) 2?
—2(\/m+3)x+2<\/m+2>> +32>
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12.34 problem 308

Internal problem ID [15170]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 308.
ODE order: 1.
ODE degree: 1.

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

v/ Solution by Maple

Gr—Ty+ )y +y=1-=x

Time used: 1.734 (sec). Leaf size: 92

s

Ldsolve((5*x-7*y(x)+1)*diff(y(x),x)+(x+y(x)—1)=0,y(x), singsol=all)

~—

Y

‘cl

_ —RootOf (7_Z'° + (—128c;z* + 256¢,2° — 192¢12° 4 64ciz — 8cy) _Z* — 16¢1z* 4 32¢1 2% — 24¢127 4

v/ Solution by Mathematica

Time used: 60.319 (sec). Leaf size: 8165

2 (2¢ —1)°

-

LDSolve [(5xx-T*xy [x]+1)*y' [x]+(x+y[x]-1)==0,y[x] ,x,IncludeSingularSolutions -> jl'rue]

N

Too large to display
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12.35 problem 309
Internal problem ID [15171]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 309.

ODE order: 1.

ODE degree: 1.

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

y+ 2z +2y—1)y =-1—=x

With initial conditions

[y(1) = 2]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 20

Ldsolve([(x+y(x)+1)+(2*x+2*y(x)—1)*diff(y(x),x)=0,y(1) = 2],y(x), singsol=a11)J

3 LambertW (QG%T+%>

2
2 +

y=-—z+

v/ Solution by Mathematica
Time used: 3.539 (sec). Leaf size: 28

LDSolve [{ (x+y [x]+1) + (2*x+2xy [x] -1) *y ' [x]==0, {y [1]==2}},y[x] ,x, IncludeSingularSjolutions -> Tru

3 2 zp1

y(x)—>§W(§e s >—:1c—|—2
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12.36 problem 310
Internal problem ID [15172]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 310.

ODE order: 1.

ODE degree: 1.

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

v +2( —y’r)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

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

c1
ez2

y= =
\/_ wLambertW(—%)
v/ Solution by Mathematica
Time used: 2.795 (sec). Leaf size: 60

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

o)~y w (-5

y(@) = ivay | W (—e—)

y(z) =0
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12.37 problem 311
Internal problem ID [15173]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 311.

ODE order: 1.

ODE degree: 1.

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

2 2)2
yl_ (y+ ) 220
(z+y—1)

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

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

N\ J

y=—2+ (—z+ 3)tan (RootOf (—2_Z+1In(tan (_2)) + In(z — 3) + 1))

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 27

‘ DSolvely' [x]==2%( (y[x]+2)/(x+y[x]1-1) )~2,y[x],x,IncludeSingularSolutions -> ‘ Truel

Solve [2 arctan (%) +log(y(z) +2) = 1, y(@)
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12.38 problem 312
Internal problem ID [15174]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93

Problem number: 312.

ODE order: 1.

ODE degree: 2.

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

4%y — P — Pz =0

v/ Solution by Maple
Time used: 1.187 (sec). Leaf size: 1759

|dsolve (4*x~2+diff (y(x),%)"2-y(x)"2=x*y(x)"3,y(x), singsol=all)

y=20
Expression too large to display
Expression too large to display
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v/ Solution by Mathematica
Time used: 105.55 (sec). Leaf size: 1401

e

kDSolve [4xx~2xy' [x] ~2-y[x] “2==x*y[x] ~3,y[x] ,x,IncludeSingularSolutions -> TrueJ‘]

y(z) — Root [#1° (2 — 2e312% + 8123) + #17(—242° — 120e**2°)

+#1°(252z7 — 444> 1) 4+ #1°(—15122° + 56€>1 %) + #1* (56702 — 66> %)

+#1%(—13608z" + 48¢* ) + #1%(204122° — 16> ) — 174964 12> 4 65612&, 1]
y(z) — Root [#1° (2 — 2e>12% + e%123) + #17(—242° — 120 2°)

+#1°(25227 — 444 1) + #1° (—15123° + 56> 2°) + #1* (56702° — 66€>* 2?)

+#1%(—13608z" + 48¢* ) + #1%(204122° — 16> ) — 174964 12> + 65612&, 2]
y(z) — Root [#1° (27 — 2e>12% + %12%) 4+ #17(—242° — 120e°*2°)

+#1°(25227 — 444 1) + #1° (—1512° + 56> 2°) + #1* (56702° — 66€>' 2?)

+#1°(—13608z" + 48¢* ) + #1%(204122° — 16> ) — 174964 12> + 65612&, 3]
y(z) — Root [#1°(z° — 2e31 2% + e8123) + #17(—242® — 120*27)

+#1°(2522" — 444> 3*) + #1° (—15122° + 56€>' 2% ) + #1*(5670z° — 66€>' 2?)

+#1°(—13608z" +48¢* ) + #1°(20412z° — 16¢>" ) — 174964 12° + 65612&, 4]
y(z) — Root [#1°(z° — 2e3128 + e8123) + #17(—242® — 120e*2°)

+#1°(25227 — 444 z*) +#1° (—15123° + 56> 2°) + #1* (56702° — 66¢>' 2?)

+#1° (—13608z" +48¢° ) + #1°(20412z° — 16¢> ) — 174964 12° + 65612&, 5|
y(z) — Root [#1° (2 — 2e312% + 8123) 4 #17(—242® — 120e*2°)

+#1°(25227 — 444 z*) + #1° (—15123° + 56> 2°) + #1* (56702° — 66> 2?)

+#1°(—136082" +48¢> z) + #1%(204122° — 16€>*) — 17496# 13 + 65612&, 6]
y(z) — Root [#18 (27 — 2e31 1% eﬁclx?’) + #17(—24x8 — 120> z°)

+#1°(25227 — 444> 1) 4+ #1°(—15122° + 56€>' %) + #1* (56702 — 66> %)

+#1°(—136082" +48¢> z) + #1%(204122° — 16€>*) — 17496# 13 + 65612&, 7]
y(z) — Root [#1° (2 — 2e312% + %123) + #17(—242° — 120 2°)

+#1°(25227 — 444 1) + #1° (—15123° + 56> 2°) + #1* (56702° — 66€>* 2?)

+#1%(—13608z" + 48¢* ) + #1%(204122° — 16> ) — 174964 12> + 65612&, 8]
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12.39 problem 313

Internal problem ID [15175]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Section 12. Miscellaneous problems. Exercises page 93
Problem number: 313.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_rational, _dAlembert]

Y42yt —y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 59

-

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

N\

a2 Z z e Z
Y= 2eRootOf( Te +2e—“x+_Z+ci—x—e— ).’L'

+ RootOf (—ze*?+2e%z+_Z+c—z—e?)ta—2

v/ Solution by Mathematica
Time used: 0.881 (sec). Leaf size: 46

-

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

~—

_ log(K[1]) — K[1] €1 o) = oK1]? 2
Solve[{x— K -1 T o v@ = oKl +K[1]},{y( ),K[l]}}
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13.8 problem 325 . . . . . ... 293]
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13.1 problem 318
Internal problem ID [15176]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 318.

ODE order: 2.

ODE degree: 1.

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

y" +y =2cos () + 2sin (x)

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

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

y=(c1 —z + 1) cos(z) + sin (z) (z + ¢2)

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 23

‘ DSolve[y'' [x]+y[x]==2%(Cos[x]+Sin[x]),y[x],x,IncludeSingularSolutions -> Truel]

y(z) = (= + 1+ ¢1) cos(z) + (z + ¢o) sin(z)
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13.2 problem 319

Internal problem ID [15177]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-

cises page 98

Problem number: 319.
ODE order: 3.

ODE degree: 1.

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

:Eylll — 2

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

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

N

(c1 —3)?

y=x21n(:c)+ 2 il + cor +c3

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28

p
LDSolve [x*xy'''[x]==2,y[x],x,IncludeSingularSolutions -> Truel

-/

y(z) = z*log(z) + (—g + 03) ?+ e+ ¢
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13.3 problem 320
Internal problem ID [15178]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 320.

ODE order: 2.

ODE degree: 1.

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

y// _y/2 =0

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

-

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

| —

y=—In(—c1z — c2)

v/ Solution by Mathematica
Time used: 0.165 (sec). Leaf size: 15

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

y(xz) = cg —log(z + ¢1)
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13.4 problem 321
Internal problem ID [15179]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 321.

ODE order: 2.

ODE degree: 1.

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

(@—1)y' =1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20
Ldsolve((x—l)*diff (y(x),x$2)=1,y(x), singsol=all) J

y=hh(z-1)(@@-1+(a-1z+ec+l

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 22

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

y(z) > (z—1)log(z — 1)+ (—-1+ )z + 1
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13.5 problem 322
Internal problem ID [15180]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 322.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [_quadrature]

yi=1

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

-

Ldsolve(diff(y(x),x)*diff(y(x),x)“3=1,y(x), singsol=all)

| —

y=—1x+c
y=1x+c
y=r+c
y=—-c+¢c
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43
LDSolve [y' [x]*y' [x]~3==1,y[x],x,IncludeSingularSolutions -> True] J
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13.6 problem 323
Internal problem ID [15181]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 323.

ODE order: 2.

ODE degree: 1.

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

y' +y=0

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

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

N J

y = ¢; sin (x) + ¢ cos (z)

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16

‘ DSolvel[y'' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = ¢1 cos(z) + ¢y sin(z)
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13.7 problem 324
Internal problem ID [15182]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 324.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=2

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

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

N J

y=e*c; +ce” + 1

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21

( hY

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

N\ J

y(z) = c1€” + coe® + 1
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13.8 problem 325
Internal problem ID [15183]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 325.

ODE order: 2.

ODE degree: 2.

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

3

y' - <1+y’2>§ =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 49

Ldsolve(diff (y(x),x$2)=(1+diff (y(x),x)"2)"(3/2),y(x), singsol=all) J
y=-—1x+c
y=1ir+c

1
y=(61+.’13+1)(61+33—1)\/—(01+x+1)(01+x_1)-|-02

v/ Solution by Mathematica
Time used: 0.253 (sec). Leaf size: 59

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

y(x) = ey — i\/:v2 +2c1x — 14+ ¢;2
y(x) — Va2 +2az — 1+ ¢ + ¢
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13.9 problem 326
Internal problem ID [15184]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 13. Basic concepts and definitions. Exer-
cises page 98

Problem number: 326.

ODE order: 2.

ODE degree: 1.

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

vy =1

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

-

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

| —

y=+v/—2c1z + 22 + 2¢»
y=—/—2c12 + 22 + 2¢;

v/ Solution by Mathematica
Time used: 0.593 (sec). Leaf size: 79

s

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

~—

y(@) —» —\/@+ o) —
y(z) = V(x4 )% — e
y() = =V (z + )

y() = V(2 +c)?
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14 Chapter 2 (Higher order ODE’s). Section 14.
Differential equations admitting of depression
of their order. Exercises page 107

14.1 problem 327 . . . . . .. 297
14.2 problem 328 . . . . . . . L 298
14.3 problem 329 . . . . . . .. 299
144 problem 330 . . . . . . . . 300
14.5 problem 331 . . . . . . . L
14.6 problem 332 . . . . . . . ... e
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14.35problem 361
14.36problem 362
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14.1 problem 327

Internal problem ID [15185]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of

depression of their order. Exercises page 107
Problem number: 327.

ODE order: 4.

ODE degree: 1.

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

"mro__

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

dsolve(diff (y(x) ,x$4)=x,y(x), singsol=all)

N

2 ar® | x| (3 +2c)z
y—120—|— 6 + 9 + 2 +cy

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 31

-

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

-/

5

y(z) — %0 + P+ ezt +ex+ o
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14.2 problem 328
Internal problem ID [15186]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 328.

ODE order: 3.

ODE degree: 1.

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

/.

y" =z + cos (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

Ldsolve (diff (y(x),x$3)=x+cos(x),y(x), singsol=all) J
—5644—01302 sin (z) + coz + ¢
Y= 24 5 2 3

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 29

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

4

y(x) — ;—4 + c3x

2 —sin(z) + cox + ¢
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14.3 problem 329

Internal problem ID [15187]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 329.

ODE order: 2.

ODE degree: 1.

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

y//(a3 + 2)5 =1

With initial conditions

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

-

Ldsolve([diff(y(x),x$2)*(x+2)"5=1,y(-1) = 1/12, D(y)(-1) = -1/4],y(x), singsol}all)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 14

r

.
LDSolve {y'' [x]*(x+2)"5==1,{y[-1]==1/12,y' [-1]==-1/4}},y[x] ,x,IncludeSingularSﬂolutions -> Tru

1
y(z) — m
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14.4 problem 330

Internal problem ID [15188]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 330.

ODE order: 2.

ODE degree: 1.

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

With initial conditions

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

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

-

Ldsolve([diff(y(x),x$2)=x*exp(x),y(O) = 0, D(y)(0) = 0],y(x), singsol=all)

| —

y=(z—-2)e"+z+2

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 15

LDSolve [{y'' [x]==x*Exp[x],{y[0]==0,y' [0]==0}},y[x],x,IncludeSingularSolutions j—> True]

y(z) > ez —2)+z+2
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14.5 problem 331
Internal problem ID [15189)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 331.

ODE order: 2.

ODE degree: 1.

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

y'=2In(z)z

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

Ldsolve (diff (y(x),x$2)=2*x*1n(x),y(x), singsol=all) J

5z°  x3In(z)

—§+T+clx+02

y:

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 28

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

3

oz 1
y(x) — 15 + §x3 log(z) + coz + ¢
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14.6 problem 332
Internal problem ID [15190]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 332.

ODE order: 2.

ODE degree: 1.

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

xyll_yI:O

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

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

N J

2
Y=cz’+c

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 17

( hY

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

N\ J

c122

y(z) — 5 + ¢
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14.7 problem 333
Internal problem ID [15191]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 333.

ODE order: 2.

ODE degree: 1.

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

zyll_i_yI:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

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

N J

y=coln(x)+c

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 13

‘DSolve [xxy'' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = c1 log(x) + ¢
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14.8 problem 334
Internal problem ID [15192]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 334.

ODE order: 2.

ODE degree: 1.

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

zy’ — (22 +1)y' =0

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

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

2
y=c+e’c

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 19

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

2
ce”®

y(z) — 5 + ¢y
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14.9 problem 335
Internal problem ID [15193]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 335.

ODE order: 2.

ODE degree: 1.

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

2

Z‘y”—ylz.’L‘

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

e hY

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

N\ J

= —x —C1T C
Yy 3 9 1 2
/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 24

e

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

~—

3 2
y(z) — % + a2

o te
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14.10 problem 336
Internal problem ID [15194]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 336.

ODE order: 2.

ODE degree: 1.

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

zln(z)y’" —y' =0

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

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

y=1In(z)cx — cx + 1

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 19

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

y(x) = c1(—z) + iz log(z) + co
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14.11 problem 337
Internal problem ID [15195]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 337.

ODE order: 1.

ODE degree: 0.

CAS Maple gives this as type [_separable]

/
yr — 1 In (2) =0
x
v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 63

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

y= <—1 —Vx?—2c + 1) e~V -2a+l
y= <—1 +Vx2 —2c; + 1> A AR

v/ Solution by Mathematica
Time used: 4.223 (sec). Leaf size: 83

-

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

N J

y(z) - —e iTVEHIF (1 +Vz2+1+ 2cl>
y(z) — e~ HVaHIH2 (—1 +Vz2+1+ 201)

y(z) =0
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14.12 problem 338
Internal problem ID [15196]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 338.

ODE order: 2.

ODE degree: 1.

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

y/ 1172
) — L - =0
Yy T Y
With initial conditions
V2 V2
y(1) = ?,y'(l) =5

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 12

‘dsolve([2*diff(y(x),x$2)=diff(y(x),x)/x+x‘2/diff(y(x),x),y(l) = 1/5%27(1/2), b(y)(l) = 1/2%2

V23
5

v Solution by Mathematica
Time used: 0.12 (sec). Leaf size: 26

LDSolve [{2xy' ' [x]==y' [x]/x+x"2/y"' [x],{y[1]==Sqrt[2]/5,y"' [1]1==Sqrt[2]/2}},y[x],x,IncludeSingul

1
y(z) — 5\/5203/2@
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14.13 problem 339
Internal problem ID [15197]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 339.

ODE order: 1.

ODE degree: 1.

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

d? a2 2
& @) = \/ 1- (@)
X Solution by Maple

e hY

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

N

No solution found

v Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 34

LDSolve [y''' [x]==Sqrt[1-y''[x]~2],y[x],x,IncludeSingularSolutions -> Truel J

y(z) = csz — cos(z + ¢1) + ¢
y(z) — Interval[{—1,1}] + c3z + ¢z
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14.14 problem 340
Internal problem ID [15198]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 340.

ODE order: 3.

ODE degree: 1.

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

.'.Ey”l _ yll — 0

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

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

N J

3
Y =cC3x” + Ccox + 1

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 21

( hY

DSolve[x*y''' [x]-y''[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

3
o
y(x) — 1T+c3x+02
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14.15 problem 341
Internal problem ID [15199]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 341.

ODE order: 2.

ODE degree: 2.

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

y' —\/1+9y%=0

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 28

e hY

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

N\ J

y=—ix+c
y=1ix+c
y=cosh(z+¢c1) + ¢

v/ Solution by Mathematica
Time used: 0.231 (sec). Leaf size: 29

-

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

-/

y(z) — %(e_g”_c1 + €T + ¢
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14.16 problem 342
Internal problem ID [15200]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 342.

ODE order: 2.

ODE degree: 1.

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

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

-

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

| —

y=—In(—c1z — c2)

v/ Solution by Mathematica
Time used: 1.667 (sec). Leaf size: 16

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

y(x) = ¢ — log(cos(z + ¢1))
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14.17 problem 343
Internal problem ID [15201]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 343.

ODE order: 2.

ODE degree: 2.

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

yll_ /_y/2_|_1=0

v/ Solution by Maple
Time used: 2.297 (sec). Leaf size: 26

-

dsolve(diff (y(x),x$2)=sqrt(1-diff(y(x),x)"2),y(x), singsol=all)

N\ J

y=-—-x+4+c
y=x+c
y=—cos(z+c1)+c

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 24

‘ DSolvely'' [x]==Sqrt[1-y'[x]"2],y[x],x,IncludeSingularSolutions -> Truel

y(x) = sin(z +¢1) + ¢
y(z) — Interval[{—1,1}] + c»
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14.18 problem 344
Internal problem ID [15202]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 344.

ODE order: 2.

ODE degree: 1.

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

y// _y/2 =1

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

-

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

| —

y = —1In (—cy cos (x) + ¢; sin (z))

v/ Solution by Mathematica
Time used: 1.595 (sec). Leaf size: 16

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

y(x) = ¢ — log(cos(z + ¢1))
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14.19 problem 345
Internal problem ID [15203]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 345.

ODE order: 2.

ODE degree: 2.

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

Y -y T1=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 34

‘ dsolve(diff (y(x) ,x$2)=sqrt (1+diff (y(x),x)),y(x), singsol=all) J
y=-—x+c
yzix3+—c x2+lc2x—z—|—c
127 T4 T4 2

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 30

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

y(z) = 1—12x(x2 +3cz+3(—4+ca’)) +e
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14.20 problem 346

Internal problem ID [15204]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 346.

ODE order: 2.

ODE degree: 0.

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

y' —y'In(y) =0

With initial conditions

[¥(0) = 0,4'(0) = 1]

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

‘ dsolve([diff (y(x),x$2)=diff (y(x),x)*1n(diff(y(x),x)),y(0) = 0, D(y)(0) = 1] ,ykx) , singsol=al

y = — explntegral, (—2im__Z5e") + explntegral, (—2im__Z5)

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

-

LDSolve [{y'' [x]==y' [x]*Logly' [x]1]1,{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularSo}Lutions -> True

{}

316



14.21 problem 347

Internal problem ID [15205]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 347.

ODE order: 2.

ODE degree: 1.

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

yll+yl — _2

With initial conditions

[¥(0) = 0,9/(0) = —2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 7

-

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+2=0,y(0) = 0, D(y) (0) = -2],y(x), singsol}all)

y=—2x

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 8

-

LDSolve [{y'' [x]+y' [x]+2==0,{y[0]==0,y"' [0]==-2}},y[x],x, IncludeSingularSolutionjs -> True]

y(z) = —2z
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14.22 problem 348
Internal problem ID [15206]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 348.

ODE order: 2.

ODE degree: 1.

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

y' =y +1)=0

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

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

y=—In(—ce” — o)

v/ Solution by Mathematica
Time used: 1.619 (sec). Leaf size: 31

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

y(z) = ca —log (—1 + €"+1)
y(x) = ¢y —im
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14.23 problem 349
Internal problem ID [15207]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 349.

ODE order: 2.

ODE degree: 2.

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

w

sy — (1+9%)" =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 49

Ldsolve(s*diff (y(x) ,x$2)=(1+diff (y(x),x)~2)~(3/2),y(x), singsol=all) J
y=—1x+
y=1ir+c

1
y=(61+$+3)(61+3§—3)\/—(01+x+3)(01+x_3)+02

v/ Solution by Mathematica
Time used: 0.26 (sec). Leaf size: 63

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

y(x) = co — iV x2 + 617 — 9 + 9¢y2
y(x) — Va2 +6cz — 9+ 9¢12 + ¢
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14.24 problem 350
Internal problem ID [15208]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 350.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 22

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

y=1n(x+01)($+01)+(02—1)33—C1+C3

v/ Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 28

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

y(z) = (-1+ )z + (z —c1)log(z — 1) + ¢
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14.25 problem 351
Internal problem ID [15209]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 351.

ODE order: 2.

ODE degree: 1.

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

2
yy//_y/ =0

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

-

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

| —

y=0
y = e %cy

v/ Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 14

-

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

-/

y(x) — e
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14.26 problem 352

Internal problem ID [15210]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 352.

ODE order: 2.

ODE degree: 1.

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

y' =2y =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 11

-

Ldsolve([diff(y(x),x$2)=2*y(x)*diff(y(x),x),y(O) =1, D(yp () = 1],yxx), sings\ 1=all)

1
r—1

Yy=-

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

e

LDSolve [{y'' [x]==2xy[x]*y' [x],{y[0]==1,y' [0]==1}},y[x],x, IncludeSingularSoluti}ms -> True]

{
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14.27 problem 353
Internal problem ID [15211]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 353.

ODE order: 2.

ODE degree: 1.

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

3y —2y=0

With initial conditions

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

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

-

Ldsolve([B*diff (y(x) ,x)*diff (y(x),x$2)=2*y(x),y(0) = 1, D(y)(0) = 1],y(x), sinj#sol=all)

(x + 3)3
Y4

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

-

LDSolve [{3*y' [x]*y"' ' [x]==2%y[x],{y[0]==1,y' [0]==1}},y[x],x, IncludeSingularSolu}.ions -> Truel

{}
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14.28 problem 354
Internal problem ID [15212]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 354.

ODE order: 2.

ODE degree: 1.

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

2y" —3y* =0

With initial conditions

y(-2) =1,9'(-2) = 1]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 11

Ldsolve([2*diff(y(x),x$2)=3*y(x)"2,y(-2) =1, D(y(2) = -1],yx), singsol=a11})

4
(z +4)*

y:

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 12

‘ DSolve [{2*y'' [x]==3*y[x]~2,{y[-2]==1,y' [-2]==-1}},y[x],x, IncludeSingularSolut#ons => True]
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14.29 problem 355
Internal problem ID [15213]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 355.

ODE order: 2.

ODE degree: 1.

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

vy +y" =0

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

-

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

| —

y=0
=/2c1x + 2¢4
Y= —vV2c1x + 2co

v/ Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 20

LDSOlve [y[x]*y'' [x]+y' [x]"2==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = coV2x — ¢y
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14.30 problem 356
Internal problem ID [15214]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 356.

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: 0.015 (sec). Leaf size: 20

-

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

| —

y=0

eC1(z+62) +1

Yy=—"""
1

v Solution by Mathematica
Time used: 1.452 (sec). Leaf size: 26

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

14 e (z4c2)
y(@) > ————
1

y(x) — Indeterminate
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14.31 problem 357
Internal problem ID [15215]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 357.

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/ =1

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

-

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

| —

z+co —x—cg
(e 4757

y= 9
z+co —z—co
C1 (e 4 +e >
y = 2

v/ Solution by Mathematica
Time used: 60.132 (sec). Leaf size: 80

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

_ e “ tanh (e (z + )
\/—sech? (e¢1(z + ¢3))

e “ tanh (e (z + ¢2))

v/ —sech? (e¢1(z + ¢3))

y(z) =

y(z) —
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14.32 problem 358
Internal problem ID [15216]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 358.

ODE order: 2.

ODE degree: 1.

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

2yy" —y* =1

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

-

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

| —

c+1)x?
y= Chb iy +az+e
402
v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 34

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

(1 + 012) .’172
_> - -z
y(z) 1o,

y(x) — Indeterminate

+cx+c
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14.33 problem 359

Internal problem ID [15217]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 359.

ODE order: 2.

ODE degree: 1.

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

y3y// =1

With initial conditions

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

X Solution by Maple

s

Ldsolve([y(x)‘B*diff(y(x),x$2)=—1,y(1) =1, D(y) (1) = 0],y(x), singsol=all) \J

No solution found

v Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 15

‘ DSolve [{y[x]~3*y'' [x]==-1,{y[1]==1,y' [1]1==0}},y[x],x,IncludeSingularSolutions| -> True]
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14.34 problem 360
Internal problem ID [15218]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 360.

ODE order: 2.

ODE degree: 1.

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

2
yy// _ y/ _ y/y2 =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27

[dsolve(y(x)*diff(y(x),x$2)-diff(y(x),x)“2=y(x)“2*diff(y(x),x),y(x), singsol=é\1)

y=0
cleC1(z+62)
y= __1 4 ec1(z+c2)

v/ Solution by Mathematica
Time used: 1.39 (sec). Leaf size: 43

‘ DSolve[y[x]*y'' [x]-y' [x]~2==y[x]~2*y' [x],y[x],x,IncludeSingularSolutions -> T#ue]

01601(m+02)
y(IL') - __1 4 eci(z+c2)
1
_) J—
y(m) T+ C
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14.35 problem 361

Internal problem ID [15219]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 361.

ODE order: 2.

ODE degree: 1.

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

y// _ er =0

With initial conditions

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

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 12

Ldsolve([diff(y(x),x$2)=exp(2*y(x)),y(O) = 0, D(y)(0) = 1],y(x), singsol=all) J

M TCEYS

v Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 13

‘ DSolve[{y'' [x]==Exp[2*y[x]],{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularSolutio#s -> True]

y(x) = —log(1 — z)

331



14.36 problem 362
Internal problem ID [15220]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 362.

ODE order: 2.

ODE degree: 1.

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

2uy” — 3y —4y? =0

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

-

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

| —

y=0
4

(cy cos (z) — ¢y sin (z))?

v/ Solution by Mathematica
Time used: 0.637 (sec). Leaf size: 17

-

N
LDSolve [2xy [x]*y' ' [x]-3*y' [x] “2==4*y[x]~2,y[x],x,IncludeSingularSolutions -> T)fue]

y(z) = cysec?(z + 2c)
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14.37 problem 363
Internal problem ID [15221]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 14. Differential equations admitting of
depression of their order. Exercises page 107

Problem number: 363.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 11

Ldsolve([diff(y(x),x$3)=3*y(x)*diff(y(x),x),y(O) =1, D(y)(0) =1, (Dee2) (y) (0}) = 3/2],y(x),

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

‘DSolve[{y''' [x]==3+y[x]+y'[x],{y[0]==1,y' [0]==1,y' ' [0]==3/2}},y[x],x,IncludeSingularSolutior

{
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15 Chapter 2 (Higher order ODE’s). Section 15.2
Homogeneous differential equations with
constant coeflicients. Exercises page 121

15.1 problem 432 . . . . . . .
15.2 problem 433 . . . . . . ..
15.3 problem 434 . . . . . ... 337
154 problem 435 . . . . . .. L
15.5 problem 436 . . . . . . .. 339
15.6 problem 437 . . . . . . ... 340
15.7 problem 438 . . . . . .. L 341
15.8 problem 439 . . . . . ...
15.9 problem 440 . . . . . . .
15.10problem 441 . . . . . . . L 3441
15.11problem 442 . . . . . . . L
15.12problem 443 . . . . . ... e 346]
15.13problem 444 . . . . . ... 347
15.14problem 445 . . . . . .. L
15.15problem 446 . . . . . . ... L 349
15.16problem 447 . . . . . . . L e 350
15.17problem 448 . . . . . ... e 351
15.18problem 449 . . . . . .. 352
15.19problem 450 . . . . . ..
15.20problem 451 . . . . . . . L. e e e 354
15.21problem 452 . . . . . .. L
15.22problem 453 . . . . . ... 356]
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15.1 problem 432
Internal problem ID [15222]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 432.

ODE order: 2.

ODE degree: 1.

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

y —y=0

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

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

N J

y=cie * + coe”

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

-

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

-

T

y(z) = c1€” + coe”
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15.2 problem 433
Internal problem ID [15223]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 433.

ODE order: 2.

ODE degree: 1.

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

3y — 2y —8y=0

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

dsolve (3*diff (y(x) ,x$2)-2*diff (y(x),x)-8*y(x)=0,y(x), singsol=all)

N J

y(x) = <czel% + cl> e 7

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 24

DSolve [3*y'' [x]-2*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

N\ J

—4z/3 2z

y(x) = cre + coe
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15.3 problem 434
Internal problem ID [15224]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 434.

ODE order: 3.

ODE degree: 1.

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

ylll_3yll+3yl_y:O

With initial conditions

[y(0) = 1,%'(0) = 2,4"(0) = 3]

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

[dsolve([diff(y(x),x$3)-3*diff(y(x),x$2)+3*diff(y(x),x)-y(x)=0,y(0) =1, D(y) (\jb) = 2, (De@e2) (

y(x) =e"(1+x)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 12

{DSolve {y'''[x]1-3*y' ' [x]+3*y' [x]-y[x]==0,{y[0]==1,y' [0]==2,y"' ' [0]==3}},y[x] ,xJ, IncludeSingula

y(z) > e*(x + 1)
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15.4 problem 435
Internal problem ID [15225]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 435.

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: 14

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

N

y(xz) =e(caz + 1)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

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

y(x) = e *(cx + 1)
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15.5 problem 436
Internal problem ID [15226]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 436.

ODE order: 2.

ODE degree: 1.

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

y' =4y +3y=0

With initial conditions

[y(0) = 6,%(0) = 10]

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

-

Ldsolve([diff(y(x),x$2)-4*diff(y(x),x)+3*y(x)=0,y(0) = 6, D(y)(0) = 10],y(x), }ingsol=a11)

y(x) = 2% + 4¢°

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 17

DSolve [{y'' [x]-4*y' [x]+3*y[x]==0,{y[0]==6,y' [0]==10}},y[x],x, IncludeSingularS#lutions -> Tru

N\

y(z) = 2€" (¥ +2)
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15.6 problem 437

Internal problem ID [15227]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 437.

ODE order: 3.

ODE degree: 1.

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

y" +6y" +11y + 6y =0

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

dsolve(diff (y(x) ,x$3)+6*diff (y(x) ,x$2)+11*diff (y(x) ,x)+6*y(x)=0,y(x), singsol%all)

N

y(x) = c1e™" + cpe™® + cze”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

-

N
LDSolve [y''' [x]+6*y' ' [x]+11*y' [x]+6%y[x]==0,y[x],x,IncludeSingularSolutions —>J True]

y(z) = e>%(e%(cse” + ) + 1)
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15.7 problem 438

Internal problem ID [15228]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 438.

ODE order: 2.

ODE degree: 1.

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

yl/_2yl_2y:O

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

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

N J

(140 4 gy (51

y(z) = cre + coe

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 34

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

N J

y(z) — eV <0262‘/§w + cl>
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15.8 problem 439

Internal problem ID [15229]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 439.

ODE order: 6.

ODE degree: 1.

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

y(6) + 2y(5) + y//// =0

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

Ldsolve (diff (y(x),x$6)+2*diff (y(x) ,x$5)+diff (y(x),x$4)=0,y(x), singsol=all) J

y(x) = (csz +c5) e + cux® + 32 + oz + ¢

v/ Solution by Mathematica
Time used: 0.135 (sec). Leaf size: 37

‘DSolve [y'''' v [x]+2%y' ' [x]+y ! ' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) > e (co(z +4) + 1) + x(x(cox + ¢5) + ca) + c3
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15.9 problem 440

Internal problem ID [15230]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 440.

ODE order: 2.

ODE degree: 1.

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

4/ — 8y +5y=0

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

dsolve (4*diff (y(x),x$2)-8*diff (y(x),x)+5*y(x)=0,y(x), singsol=all)

N J

y(x) =" (cl sin (g) + ¢y cos (g))

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 28

LDSOlve [4xy' ' [x]-8*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) —> €° (cz cos <§> + ¢; sin <g>>
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15.10 problem 441

Internal problem ID [15231]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 441.

ODE order: 3.

ODE degree: 1.

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

y”I_SyZO

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

dsolve(diff (y(x),x$3)-8*y(x)=0,y(x), singsol=all)

N J

y(z) = c1€*® + cye " sin (x\/§> + c3e” % cos (mx/g)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

DSolvel[y''' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(xz) »> e (cle‘o’“c + ¢5 cos (\/§z> + c3sin (\/5&5))

344



15.11 problem 442

Internal problem ID [15232]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 442.

ODE order: 4.

ODE degree: 1.

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

yllll + 4ylll + 10yll + 12yl + 5y — O

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

dsolve(diff(y(x),x$4)+4*diff(y(x),x$3)+10*diff(y(x),x$2)+12*diff(y(x),x)+5*y(#)=0,y(x), sing

N

y(z) = e “(c1 + cox + c38in (22) + ¢4 cos (27))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 32

IDSolve [y''' ' [x]+4x*y' "' [x]+10*y' ' [x]+12*%y' [x]+5*xy[x]==0,y [x] ,x,IncludeSingular$olutions -> Tr

y(z) = e *(cax + ¢z cos(2x) + ¢1 sin(2z) + ¢3)
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15.12 problem 443
Internal problem ID [15233]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 443.

ODE order: 2.

ODE degree: 1.

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

y' =2y +2y=0

With initial conditions

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

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

{dsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=0,y(0) =0, D(y(0) = 1],y(x), s}ingsol=a11)

y(x) = e sin (z)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 11

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

y(x) — € sin(x)
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15.13 problem 444

Internal problem ID [15234]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 444.

ODE order: 2.

ODE degree: 1.

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

y' =2y +3y=0

With initial conditions

[y(0) = 1,%'(0) = 3]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

-

Ldsolve([diff(y(x),x$2)-2*diff(y(x),x)+3*y(x)=0,y(0) =1, D(y(0) = 3],y(x), s}ingsol=a11)

y(z) =€” <\/§ sin <\/§x> + cos (\/é:ﬂ))

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 32

e B

LDSolve [{y'' [x]-2*y' [x]+3*y[x]==0,{y[0]==1,y' [0]==3}},y[x],x, IncludeSingularSojlutions -> True

y(x) = €° (\/5 sin <\/§x> + cos (\/5:3))
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15.14 problem 445

Internal problem ID [15235]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 445.

ODE order: 4.

ODE degree: 1.

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

yllll + 2ylll + 4yll _ 2yl _ 5y — 0

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

dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)+4*diff(y(x),x$2)—2*diff(y(x),x)—5*y(x)+0,y(x), singsc

N

y(z) = (czsin (2z) + cqcos (2x) + ¢1) €77 + co€”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36

IDSolve [y''' ' [x]+2*y' "' [x]+4*y' "' [x]-2*y' [x]-B*y[x]==0,y[x] ,x,IncludeSinylarSo#utions -> True

y(z) — e " (ca€® + 3 cos(2z) + ¢; sin(2x) + c3)
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15.15 problem 446

Internal problem ID [15236]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 446.

ODE order: 5.

ODE degree: 1.

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

y(5) 4+ 4y//// + 5y/// _ 6y' _ 4y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve(diff (y(x) ,x$5) +4*diff (y(x) ,x$4) +5*diff (y(x) ,x$3)-6*diff (y(x),x) -4y (x) %O,y(x) , singsc

y(z) = 72" (26> + (sin () ¢4 + cos () ¢5 + ¢1) €” + c3)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 44

e

LDSolve [y'''''[x]+4*y'"' "' [x]+6xy' "' [x]-6*y' [x]-4*y[x]==0,y[x] ,x,IncludeSingula‘ Solutions -> T

y(z) = € 2" (ca€” + c5€> + c2€” cos(z) + c1€” sin(z) + c3)
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15.16 problem 447

Internal problem ID [15237]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 447.

ODE order: 3.

ODE degree: 1.

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

ylll+2yll_yl_2y:O

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

dsolve(diff (y(x),x$3)+2*diff (y(x),x$2)-diff (y(x),x)-2*y(x)=0,y(x), singsol=a1#)

N

y(z) = (c26™ + c16” + ¢3) €7

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 28

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

y(z) = e (c2e” + c36* + 1)
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15.17 problem 448

Internal problem ID [15238]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 448.

ODE order: 3.

ODE degree: 1.

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

yl/l _ 2yll + 2yl — O

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

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

N J

y(x) = ¢1 + c2e”sin (z) + c3€” cos ()

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 34

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

y(z) — %ew((Q —¢1) cos(z) + (¢1 + ¢2) sin(x)) + c3

351



15.18 problem 449

Internal problem ID [15239]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 449.

ODE order: 4.

ODE degree: 1.

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

n

y=20

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

dsolve(diff (y(x),x$4)-y(x)=0,y(x), singsol=all)

N

y(z) = c1e™" + 26" + c38in (z) + ¢4 cos ()

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 30

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

y(z) = c1€” + c3e™" + cp cos(x) + ¢4 sin(x)
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15.19 problem 450

Internal problem ID [15240]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 450.

ODE order: 5.

ODE degree: 1.

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

y(5) =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27
Ldsolve(diff (y(x),x$5)=0,y(x), singsol=all) J
() = 1 cizt + 1c 3+ 1c 2+ e+

y\xr) = 541 62 5C8 4 5
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 27
DSolvely'''''[x]==0,y[x],x,IncludeSingularSolutions -> True]

N J

y(z) = z(z(z(csz +ca) +c3) +¢2) +
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15.20 problem 451

Internal problem ID [15241]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 451.

ODE order: 3.

ODE degree: 1.

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

ylll_3yl_2y:0

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

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

N J

y(z) = (c3z + c2) e + cre*”

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 26

-

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

~—

y(z) = e " (cozr + 36> + 1)
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15.21 problem 452

Internal problem ID [15242]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 452.

ODE order: 3.

ODE degree: 1.

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

2ylll _ 3yll + yl — O

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

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

N J

yx)=c + coe2 + c3e”

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

e B
LDSolve [2xy' ' ' [x]-3*y' "' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) — 2¢1€%/% + coe® + c3
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15.22 problem 453
Internal problem ID [15243]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.2 Homogeneous differential equations
with constant coefficients. Exercises page 121

Problem number: 453.

ODE order: 3.

ODE degree: 1.

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

ylll + yll — 0

With initial conditions

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

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

{dsolve([diff(y(x),x$3)+diff(y(x),x$2)=0,y(0) =1, D(y)(0) = 0, (Dee2) (y)(0) =} 1],y(x), sings

y=e " +zx

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 12

‘DSolve {y''' [x]+y' ' [x]==0,{y[0]==1,y' [0]==0,y' ' [0]==1}},y[x] ,x,IncludeSingula#Solutions -> 1

ylz) > x+e°
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16 Chapter 2 (Higher order ODE’s). Section 15.3
Nonhomogeneous linear equations with
constant coeflicients. Trial and error method.
Exercises page 132

16.1 problem 474 . . . . . . .. e 360
16.2 problem 475 . . . . . . . L
16.3 problem 476 . . . . . . . L 362
16.4 problem 477 . . . . . . . L
16.5 problem 478 . . . . . . . L e 364
16.6 problem 479 . . . . . . .. e 365]
16.7 problem 480 . . . . . . . L 366
16.8 problem 481 . . . . . . . L 367
16.9 problem 482 . . . . . . . L 368
16.10problem 483 . . . . . . . . L 369
16.11problem 484 . . . . . . . . L 370
16.12problem 485 . . . . . . . L B71
16.13problem 486 . . . . . . . .. L
16.14problem 487 . . . . . . . L
16.15problem 488 . . . . . . .. L 3741
16.16problem 489 . . . . . . . L
16.17problem 490 . . . . . . . . L 376
16.18problem 491 . . . . . . . ... e B77
16.19problem 492 . . . . . . . L
16.20problem 493 . . . . . ... L 379
16.21problem 494 . . . . . . . L 380
16.22problem 495 . . . . . .. L
16.23problem 496 . . . . . . . L.
16.24problem 497 . . . . . . . L 383
16.25problem 498 . . . . . ... L
16.26problem 499 . . . . . . . L
16.27problem 500 . . . . . . . ... e e
16.28problem 501 . . . . . . . .. L
16.29problem 502 . . . . . ... L 388]
16.30problem 503 . . . . . . ..
16.31problem 504 . . . . . . .. 390
16.32problem 505 . . . . . ..
16.33problem 506 . . . . . . ... 392
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16.34problem 507
16.35problem 508
16.36 problem 509
16.37problem 510
16.38problem 511
16.39problem 512
16.40problem 513
16.41problem 514
16.42problem 515
16.43problem 516
16.44problem 517
16.45problem 518
16.46problem 519
16.47problem 520
16.48problem 521
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16.50problem 523
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16.53problem 526
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16.56 problem 529
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16.73problem 546 . . . . . . . L. L 432

16.74problem 547 . . . . . .. L e 433
16.75problem 548 . . . . . ... e 434
16.76problem 549 . . . . . .. L 435
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16.1 problem 474
Internal problem ID [15244]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 474.

ODE order: 2.

ODE degree: 1.

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

y' +3y =3

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

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

N J

y(z) = — +z+c

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 20

-

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

-/

1
y(x) >z — 5616_3”” + ¢
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16.2 problem 475
Internal problem ID [15245]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 475.

ODE order: 2.

ODE degree: 1.

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

y' =Ty = (z— 1)

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

Ldsolve (diff (y(x) ,x$2)-7*diff (y(x),x)=(x-1)"2,y(x), singsol=all) J

622 23 €e™c¢; 3Tz

ye) =49 ot “3zte

v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 38

‘ DSolvely'' [x]-7*y' [x]==(x-1)"2,y[x],x,IncludeSingularSolutions -> Truel

2 622 37z 1 o,
y(w)—>—ﬁ+5—%+§qe +c
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16.3 problem 476

Internal problem ID [15246]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 476.

ODE order: 2.

ODE degree: 1.

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

yll + 3yl — e:z:

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

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

N

e 37 (—302633” +c¢ — 3‘1“)
y(z) = — 3

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 26

s

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

~—

T

1
y(x) — ez — 5016_390 + o
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16.4 problem 477
Internal problem ID [15247]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 477.

ODE order: 2.

ODE degree: 1.

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

y// + 7y/ — e—7x

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

-

dsolve(diff (y(x) ,x$2)+7*diff (y(x) ,x)=exp(-7*x),y(x), singsol=all)

N\

_(-Tz =T —1)e™
y(x) = 29 + ¢

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 26

-

LDSolve [y'' [x]+7*y' [x]==Exp[-7*x],y[x],x,IncludeSingularSolutions -> Truel J

1
y(x) = ¢y — Ee‘”(7x +147c)
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16.5 problem 478

Internal problem ID [15248]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 478.

ODE order: 2.

ODE degree: 1.

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

Y — 8y + 16y = (1 —z)e**

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

[dsolve (diff (y(x),x$2)-8+diff (y(x),x)+16xy(x)=(1-x)*exp(4*x),y(x), singsol=a11}

3 _ 2 _ _ Az
y(a:):—(x 3z + ( 6cé+2)x 6co) €

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 34

LDSolve [y'' [x]-8*y' [x]+16*y[x]==(1-x)*Exp [4*x] ,y[x],x, IncludeSingularSolutionsJ -> Truel]

1
y(z) = 664“ (—z® + 32% + 6oz + 60c1)
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16.6 problem 479

Internal problem ID [15249]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 479.

ODE order: 2.

ODE degree: 1.

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

y" — 10y + 25y = &°*

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

e hY

dsolve(diff (y(x) ,x$2)-10*diff (y(x) ,x)+25*y(x)=exp(5*x),y(x), singsol=all)

N\ J

1
y(z) = ™ (02 + iz + éxz)

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 27

>

N
LDSolve [y'' [x]-10*y' [x]+25*y [x]==Exp [6*x],y[x] ,x,IncludeSingularSolutions -> Tﬁrue]

1
y(z) = 5659” (2° + 227 + 2¢1)
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16.7 problem 480

Internal problem ID [15250]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 480.

ODE order: 2.

ODE degree: 1.

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

4y — 3y =zet

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

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

(922 + 72¢; — 24z + 32) €%

y(z) = £l + ¢y

v/ Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 35

LDSolve [y'' [x]-3*y' [x]==x*Exp[3/4*x],y[x],x,IncludeSingularSolutions -> True] J

16 1
y(x) — —Ee?’”’m(gx -8)+ 50163” +co
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16.8 problem 481
Internal problem ID [15251]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 481.

ODE order: 2.

ODE degree: 1.

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

1

y' — 4y =e'z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e hY

dsolve(diff (y(x),x$2)-4*diff (y(x),x)=x*exp(4*x),y(x), singsol=all)

N\ J

8x2 4+ 16¢c; — 4z + 1) e*®
o) = EE T r Ve,

v/ Solution by Mathematica
Time used: 0.072 (sec). Leaf size: 31

-

LDSolve [y'' [x]-4*y' [x]==x*Exp[4*x],y[x],x,IncludeSingularSolutions -> True] J

1
y(x) — 6—464’” (8:c2 — 4z +1+ 1601) + ¢y
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16.9 problem 482
Internal problem ID [15252]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 482.

ODE order: 2.

ODE degree: 1.

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

y" + 25y = cos (5z)

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

Ldsolve(diff (y(x) ,x$2)+25*y (x)=cos (5%x) ,y(x), singsol=all) J

_ (50¢1 4+ 1) cos (5z) | sin(5z) (z + 10cy)
y(@) = 50 * 10

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 31

LDSolve [y'' [x]+25*y[x]==Cos [6*x],y[x],x,IncludeSingularSolutions -> True]

1 1
y(z) = (m + 01) cos(5x) + 1—0(:10 + 10¢;) sin(5z)
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16.10 problem 483

Internal problem ID [15253]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 483.

ODE order: 2.

ODE degree: 1.

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

y" +y = —cos(z) + sin (z)

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

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

y(z) = (2¢; — x —2 1) cos (z) _ sin (z) (2a; — 2c,)

v/ Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 31

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

y(z) — %(—((z + 1 —2¢;) cos(z)) — (z — 2¢2) sin(z))
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16.11 problem 484

Internal problem ID [15254]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 484.

ODE order: 2.

ODE degree: 1.

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

y" + 16y = sin (42 + )

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

Ldsolve (diff (y(x),x$2)+16*y(x)=sin(4*x+alpha) ,y(x), singsol=all) J

z cos (4z + ) N sin (4z + @)
8 64

y(z) = sin (4z) c2 + cos (4z) ¢; —

v/ Solution by Mathematica
Time used: 0.099 (sec). Leaf size: 41

LDSolve [y'' [x]+16*y[x]==Sin[4*x+\[Alphal],y[x],x,IncludeSingularSolutions -> Tj(:ue]

1 1
y(x) — ol sin(a + 4z) — g7 cos(a + 4x) + ¢; cos(4x) + ¢ sin(4x)
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16.12 problem 485

Internal problem ID [15255]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 485.

ODE order: 2.

ODE degree: 1.

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

v + 4y’ + 8y = e**(sin (2z) + cos (2z))

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

[dsolve (diff (y(x),x$2)+4*diff (y(x),x)+8*y(x)=exp(2*x)*(sin(2*x)+cos(2*x)), y(x)} singsol=all)

1 —2x 2T\ o} 2
y(z) = (16cye +1§ )sin (22) +e % cos (27) ¢;

v/ Solution by Mathematica
Time used: 0.287 (sec). Leaf size: 38

LDSolve [y'' [x]+4*y' [x]+8*y[x]==Exp[2*x]*(Sin[2*x]+Cos [2*x]) ,y [x] ,x, IncludeSingﬁ.\larSolutions -

1
y(z) — Ee_2z(1602 cos(2z) + (e‘k” + 16¢; ) sin(2z))
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16.13 problem 486

Internal problem ID [15256]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 486.

ODE order: 2.

ODE degree: 1.

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

y' — 4y + 8y = **(— cos (2z) + sin (2z2))

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

[dsolve (diff (y(x) ,x$2)-4*diff (y(x),x)+8*y(x)=exp(2*x) *(sin(2*x)-cos(2*x)), y(x)} singsol=all)

y(z) = e “((z — 4cy + 5) cos (iw) + sin (2z) (z — 4¢2))

v Solution by Mathematica
Time used: 0.187 (sec). Leaf size: 41

LDSolve [y'' [x]-4*y' [x]+8*y[x]==Exp[2*x]*(Sin[2*x]-Cos [2*x]) ,y[x] ,x, IncludeSing}\larSolutions -

y(x) — —ée2z((2x + 1 — 8¢y) cos(2x) + 2(x — 4cy) sin(2x))
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16.14 problem 487

Internal problem ID [15257]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 487.

ODE order: 2.

ODE degree: 1.

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

Y’ + 6y + 13y = e 3% cos (22)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

[dsolve(diff(y(x),x$2)+6*diff(y(x),x)+13*y(x)=exp(—3*x)*cos(2*x),y(x), singso%%all)

y(z) = e~ (sin (2z) (z + 402214- 4cos(2z) (c1 + 3))

v Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 38

LDSolve [y'' [x]+6*y' [x]+13*y[x]==Exp[-3*x]*Cos [2*x] ,y[x],x, IncludeSingularSolutjions -> True]

y(x) — %6_3“”((1 + 16¢2) cos(2z) + 4(z + 4¢;) sin(2z))
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16.15 problem 488

Internal problem ID [15258]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 488.

ODE order: 2.

ODE degree: 1.

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

Y + k*y = ksin (kz + )

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

-

Ldsolve (diff (y(x),x$2) +k~2*y(x)=k*sin(k*x+alpha) ,y(x), singsol=all)

~—

—2kz cos (kz + o) + 4sin (kz) cok + 4 cos (kz) c1k + sin (kz + «)
y(z) = ik

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 44

-

N
LDSolve [y'' [x]+k~2*y[x]==k*Sin[k*x+\[Alphal],y[x],x,IncludeSingularSolutions -}> True]

y(z) — w - %w cos(a + kz) + ¢1 cos(kz) + co sin(kx)
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16.16 problem 489
Internal problem ID [15259]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 489.

ODE order: 2.

ODE degree: 1.

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

y”+k2y:k

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

e hY

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

N\ J

1
y(z) = sin (kx) ¢z + cos (kx) ¢1 + z
v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 23

e

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

~—

y(x) — ¢; cos(kx) + cosin(kz) + %
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16.17 problem 490

Internal problem ID [15260]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 490.

ODE order: 3.

ODE degree: 1.

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

"

y ty==z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

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

y(z) = (caesff cos (#) + 03e37z sin (%\/g> +e"z + Cl> e’

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 57

N

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

3 3
y(z) = x + cre® + cse”/% cos (%) + cpe*? sin (%)
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16.18 problem 491

Internal problem ID [15261]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 491.

ODE order: 3.

ODE degree: 1.

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

ylll+6yll+11yl+6y:1

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

dsolve(diff (y(x) ,x$3)+6*diff (y(x) ,x$2)+11xdiff (y(x) ,x)+6xy(x)=1,y(x), singsol%all)

N

1
y(z) = 6 + 1673 + cpe 2 + cze”

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33

e

LDSolve [y'''[x]+6*y'' [x]+11*y' [x]+6*y[x]==1,y[x],x,IncludeSingularSolutions ->J True]

1
y(x) — c1e7% + coe™ X + 3" + 8
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16.19 problem 492

Internal problem ID [15262]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 492.

ODE order: 3.

ODE degree: 1.

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

ylll +yl — 2

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

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

N J

y(x) =sin (z) ¢; — cos (x) c2 + 2z + c3

v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 22

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

y(x) = 2x — ca cos(x) + ¢ sin(z) + c3
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16.20 problem 493

Internal problem ID [15263]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 493.

ODE order: 3.

ODE degree: 1.

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

ylll + yll — 3

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

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

N

x? _
y(iE) = 74‘616 Z+CQ$+C3
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 27

-

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

-/

2

z
y(x) — - +c3x + e + e
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16.21 problem 494

Internal problem ID [15264]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 494.

ODE order: 4.

ODE degree: 1.

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

n

y=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

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

N

T

y(z) = =1+ cos (z) c; + cz€” + c3sin (z) + cse”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 31

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

y(x) = c1€” + cze™ + ca cos(x) + ¢y sin(z) — 1
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16.22 problem 495

Internal problem ID [15265]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 495.

ODE order: 4.

ODE degree: 1.

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

yllll _ yl — 2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

dsolve(diff (y(x) ,x$4)-diff (y(x),x)=2,y(x), singsol=all)

N

e72 (V3¢5 + c) cos <%§> e"% (V32 —ca)sin <%§>

y(z) = — 2 + 5 4+ ci1e” — 2+ ¢4

v/ Solution by Mathematica
Time used: 0.219 (sec). Leaf size: 85

s

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

~—

y(x) = —2x + c1€°

1 e V3z) 1 . (V3
— 5(02 + \/§C3> e~%/2 cos (T) + §<\/§C2 — C3> e %2 gin (T) Ty
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16.23 problem 496

Internal problem ID [15266]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 496.

ODE order: 4.

ODE degree: 1.

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

nr__ yll 3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

dsolve(diff (y(x) ,x$4)-diff (y(x),x$2)=3,y(x), singsol=all)

N

x? _
’y(.’L‘) = cze” — T + ce z +Cc3x + ¢y
v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 33

-

LDSolve [y''''[x]-y'' [x]==3,y[x],x,IncludeSingularSolutions -> True]

-/

2

y(z) — —% + cyx + c1e” 4+ e + 3
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16.24 problem 497

Internal problem ID [15267]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 497.

ODE order: 4.

ODE degree: 1.

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

n-__ ylll — 4

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

dsolve(diff (y(x) ,x$4)-diff (y(x),x$3)=4,y(x), singsol=all)

N

. Ccr? 273
yi) ="+ ———+cr+ca
2 3
v/ Solution by Mathematica

Time used: 0.027 (sec). Leaf size: 31

-

LDSolve [y''''[x]-y'''[x]==4,y[x],x,IncludeSingularSolutions -> True]

-/

3

y(z) — —% + ez + 3T + 1€ + ¢y
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16.25 problem 498

Internal problem ID [15268]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 498.

ODE order: 4.

ODE degree: 1.

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

yllll + 4ylll + 4yll — 1

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

dsolve (diff (y(x) ,x$4)+4*diff (y(x) ,x$3)+4xdiff (y(x),x$2)=1,y(x), singsol=all)

N

201 + 2¢1 + 2¢0) e 2 g2
y(w)=( : 18 2) +§+03x+c4

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 37

e N
LDsolve [y''' ' [x]+4xy' "' [x]+4*y' ' [x]==1,y[x],x,IncludeSingularSolutions -> True)j]

2

T 1
y(@) = g T art ge (e + 1) +e) +e
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16.26 problem 499

Internal problem ID [15269]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 499.

ODE order: 4.

ODE degree: 1.

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

y//// + 2y/// + y// — e4z

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

-

dsolve (diff (y(x),x$4)+2*diff (y(x),x$3)+diff (y(x),x$2)=exp(4*x),y(x), singsolé%ll)

N\

4z

yx)=(c1(x+2)+c)e " +esx+cq+ 100

v/ Solution by Mathematica
Time used: 0.166 (sec). Leaf size: 36

-

LDsolve [y''"' [x]+2xy' "' [x]+y'' [x]==Exp[4*x],y[x],x,IncludeSingularSolutions —>J True]

64:1:

400

y(x) — +e (e +2)+c1) +cax +c3

385



16.27 problem 500

Internal problem ID [15270]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 500.

ODE order: 4.

ODE degree: 1.

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

yllll + 2ylll _|_ yll — e—.’l!

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

-

Ldsolve (diff (y(x) ,x$4)+2+diff (y(x) ,x$3)+diff (y(x),x$2)=exp(-x),y(x), singsol=é\ 1

24+ (2 4 4 2 -
y(x):(x + (2¢; + )a:-; c1+2c;+6)e ez 4 e

v Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 47

e B

LDSolve [y''''[x]+2*y' "' [x]+y' ' [x]==Exp[-x],y[x],x,IncludeSingularSolutions -> jl'rue]

1
y(x) — ée_z (2* + 2z(cse” 4+ 2+ ) + 2(c3€” + 3+ ¢1 + 2¢3))
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16.28 problem 501

Internal problem ID [15271]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 501.

ODE order: 4.

ODE degree: 1.

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

yllll + 2ylll _|_ yll — xe—.’lﬁ

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

-

Ldsolve (diff (y(x) ,x$4)+2+diff (y(x) ,x$3)+diff (y(x) ,x$2)=x*exp(-x),y(x), singsol}all)

24 + 23 2 12 e
y(zc)z( + 2° + 6z +6(3—|—601)x+ c1+ 6c2) e test 4 o4

v Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 52

-

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

1
y(x) — 66_“” (2 + 62” + 6x(cse” 4+ 3+ ) + 6(c3e” +4 + c1 + 2¢3))
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16.29 problem 502

Internal problem ID [15272]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 502.

ODE order: 4.

ODE degree: 1.

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

y" + 4y" + 4y = sin (2z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

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

sin (2z)
4

y(z) = (csx + ¢1) cos (\/§ x) + (ca + ¢2) sin (\/§ x) +

v/ Solution by Mathematica
Time used: 0.521 (sec). Leaf size: 46

LDSolve [y''' ' [x]+4xy' ' [x]+4*y[x]==Sin[2*x],y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) — }lsin(Zx) + (cox + ¢1) cos (\/ﬁx) + (c4x + ¢3) sin <\/§x)
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16.30 problem 503

Internal problem ID [15273]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 503.

ODE order: 4.

ODE degree: 1.

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

y//// +4Z/” + 4y = cos (JZ)

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

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

y(x) = (c3x + ¢1) cos (\/§x> + (c4x + ¢2) sin (ﬁx) + cos (z)

v/ Solution by Mathematica
Time used: 0.288 (sec). Leaf size: 40

e B
LDSolve [y''''[x]+4x*y' ' [x]+4*y[x]==Cos[x],y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) — cos(z) + (cox + ¢1) cos (\/§x> + (ca + c3) sin <\/§x>
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16.31 problem 504

Internal problem ID [15274]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 504.

ODE order: 4.

ODE degree: 1.

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

y" + 4y" + 4y = zsin (2x)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

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

z sin (2x)

1 + cos (2z)

y(z) = (c3x + ¢1) cos <\/§ x) + (cax + ¢2) sin (\/5 zc) +

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 58

LDSolve [y''' ' [x]+4xy' ' [x]+4*y[x]==x*Sin[2*x],y[x],x,IncludeSingularSolutions -f True]

y(x) — }lx sin(2zx) + cos(2x) + (cox + ¢1) cos (\/§x> + c3sin (\/§x> + cyx sin (\/53:)
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16.32 problem 505
Internal problem ID [15275]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 505.

ODE order: 4.

ODE degree: 1.

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

y//// + 2n2y” + n4y = asin (nac + a)

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

e N
Ldsolve (diff (y(x) ,x$4)+2+n"2xdiff (y(x) ,x$2) +n~4*y(x)=a*sin(n*x+alpha) ,y(x), singsol=all)

y(z)
_ a(—n%z? + 2) sin (nx + a) — 2(ax cos (nx + ) — 4((c3x + ¢1) cos (nx) + sin (nx) (caz + c2)) n3) n
8n?

v/ Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 79

-

N
LDSolve [y'''' [x]+2*n~2*y' ' [x]+n"4*y[x]==a*Sin[n*x+\[Alphal],y[x],x, IncludeSingj.llarSolutions -

3asin(a +nzr) azcos(a+nz) ax?sin(a+ nz)
y(z) = 4 B 3 B 2
16n 4n 8n
+ (coz + 1) cos(nz) + cax sin(nzx) + ¢ sin(nx)
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16.33 problem 506

Internal problem ID [15276]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 506.

ODE order: 4.

ODE degree: 1.

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

y" — 2n%y" + n*y = cos (nz + )

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

e N
Ldsolve(diff(y(x),x$4)—2*n‘2*diff(y(x),x$2)+n‘4*y(x)=cos(n*x+a1pha),y(x), sing%ol=all)

cos (nx + a) + (4 + 4co) nte ™ + (desz + 4ey ) nte™
y(z) = A

v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 52

LDSolve [y''''[x]-2%n"2*y"' ' [x]+n~4*y[x]==Cos [n*x+\ [Alphal],y[x],x, IncludeSinguljarSolutions ->

cos(a + nx —nz na n
y(z) — % +e <C362 + caxe®™™ + cox + cl)
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16.34 problem 507

Internal problem ID [15277]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 507.

ODE order: 4.

ODE degree: 1.

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

yllll +4ylll + 6y” +4yl +y — Sin (w)

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

Ldsolve (diff (y(x) ,x$4) +4*diff (y(x) ,x$3)+6*diff (y(x) ,x$2)+4*diff (y(x) ,x)+y(x) =sjin(x) ,y(x), sin

_ sin(z)
4

—T

y(z) = (32’ + 2’ +caz + 1) e

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 35

LDSolve [y''' ' [x]+4xy' "' [x]+6*y"' ' [x]+4xy' [x]+y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> T

y(z) — _sinfn) + e (x(z(caz + c3) + ¢2) + 1)
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16.35 problem 508

Internal problem ID [15278]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 508.

ODE order: 4.

ODE degree: 1.

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

yllll _ 4ylll + 6yl/ _ 4yl + y — e:L'

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

dsolve(diff(y(x),x$4)—4*diff(y(x),x$3)+6*diff(y(x),x$2)—4*diff(y(x),x)+y(x)=e#p(x),y(x), sir

N

1
y(x) =" (ﬂx‘l + ¢ + ez + c3z? + c4x3)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 39

‘ DSolvely''''[x]-4x*y''' [x]+6*y'"' [x]-4xy' [x]+y[x]==Exp[x],y[x] ,x,IncludeSingula#Solutions > T

1
y(z) — ﬂew (1104 + 24c,a® + 24c32® + 24c0x + 2401)
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16.36 problem 509

Internal problem ID [15279]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 509.

ODE order: 4.

ODE degree: 1.

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

yllll _ 4ylll + 6y” _ 4yl + y — xe:l}

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

dsolve(diff(y(x),x$4)—4*diff(y(x),x$3)+6*diff(y(x),x$2)—4*diff(y(x),x)+y(x)=x+exp(x),y(x), S

N

1
y(z) =" (Eof + ¢ + o + csz? + c4z3)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 39

‘ DSolvely''''[x]-4*y'"'' [x]+6*y'"' [x]-4xy' [x]+y[x]==x*Exp[x],y[x],x, IncludeSingu#arSolutions ->

1
y(@) = 155" (¢ +120cs2” + 120¢32° + 1206, + 120c1 )
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16.37 problem 510

Internal problem ID [15280]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 510.

ODE order: 2.

ODE degree: 1.

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

y'+2) +y=-2

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

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

N

y(z) = -2+ (cx+c)e™®

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 23

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

y(x) = e *(=2e" 4+ cox + 1)
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16.38 problem 511

Internal problem ID [15281]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 511.

ODE order: 2.

ODE degree: 1.

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

yll + 2yl — _2

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

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

N J

e—2mcl

y(x) = — 5 )

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 22

-

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

-/

1
y(x) > —x — 5016_2”” + ¢
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16.39 problem 512

Internal problem ID [15282]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 512.

ODE order: 2.

ODE degree: 1.

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

v +9y=9

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

dsolve(diff (y(x) ,x$2)+9*y(x)=9,y(x), singsol=all)

N

y(x) =sin (3z) ca + cos (3z) c; + 1

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 21

‘ DSolvel[y'' [x]+9*y[x]==9,y[x],x,IncludeSingularSolutions -> True]

y(x) — ¢1 cos(3z) + cosin(3z) + 1
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16.40 problem 513

Internal problem ID [15283]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 513.

ODE order: 3.

ODE degree: 1.

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

ylll + yll — 1

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

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

N

2

z —
y(z)=?+cle T+ cox+ e

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 27

-

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

-/

2

z
y(x) — 5 +c3x + e+ ey
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16.41 problem 514

Internal problem ID [15284]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 514.

ODE order: 3.

ODE degree: 1.

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

5ylll _ 7yll — 3

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

dsolve (5*diff (y(x) ,x$3)-7*diff (y(x),x$2)=3,y(x), singsol=all)

N J

(x) = 3x2+25e%zcl+cx+c
YW= 49 2T

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 30

‘DSolve [y''' [x]-7*y'' [x]==3,y[x],x,IncludeSingularSolutions -> True]

2

(x)—>—3i+c x—l—lc e’ +e
Y 14 3 494 2

400



16.42 problem 515

Internal problem ID [15285]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 515.

ODE order: 4.

ODE degree: 1.

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

yllll _ 6ylll — _6

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

dsolve(diff (y(x) ,x$4)-6*diff (y(x),x$3)=-6,y(x), singsol=all)

N J

(@) e%7¢; N x3 N Cox? et
) = — _— C3T C
Y 216 ' 6 '« g BT

v/ Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 36

-

LDSolve [y''''[x]-6*y'"'"' [x]==-6,y[x],x,IncludeSingularSolutions -> True]

-/

3

1
y(z) — % + cax? + ez + 2—1601669” +c
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16.43 problem 516
Internal problem ID [15286]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 516.

ODE order: 4.

ODE degree: 1.

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

3yllll + ylll — 2

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

dsolve (3*diff (y(x) ,x$4)+diff (y(x),x$3)=2,y(x), singsol=all)

N

23 cox?

y(x) = 3t 5~ 27e73¢; + 3 + ¢4
v/ Solution by Mathematica

Time used: 0.074 (sec). Leaf size: 36

-

LDSolve [3xy''' ' [x]+y' "' [x]==2,y[x],x,IncludeSingularSolutions -> True]

-/

3

y(x) — % + ey + c3x — 2Tcie 3 + ¢y
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16.44 problem 517

Internal problem ID [15287]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 517.

ODE order: 4.

ODE degree: 1.

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

yllll _ 2ylll + 2yll _ 2yl + y — 1

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

dsolve(diff(y(x),x$4)—2*diff(y(x),x$3)+2*diff(y(x),x$2)—2*diff(y(x),x)+y(x)=1Ly(x), singsol=

N J

Y(z) = (caw + c2) €” 4+ cos (x) c1 + csin (z) + 1

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

‘DSolve [y''' ' [x]-2%y' "' [x]+2*y"' ' [x]-2%y' [x]+y[x]==1,y[x] ,x,IncludeSingularSolu#ions -> True]

y(x) = c3e” + ce”x + 1 cos(z) + o sin(z) + 1
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16.45 problem 518
Internal problem ID [15288]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 518.

ODE order: 2.

ODE degree: 1.

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

y"—4y'+4y=w2

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

e hY

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

N\ J

3 2 =z
y(x)=§+(clz+02)e2w+z+§

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 37

-

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

1
y(@) = 5(22° + 42+ 3) + 1€ + s
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16.46 problem 519
Internal problem ID [15289)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 519.

ODE order: 2.

ODE degree: 1.

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

y' + 8y =8z

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

dsolve(diff (y(x) ,x$2)+8*diff (y(x),x)=8*x,y(x), singsol=all)

N

v/ Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 31

-

LDSolve [y'' [x]+8*y' [x]==8%x,y[x],x,IncludeSingularSolutions -> True]

-/
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16.47 problem 520
Internal problem ID [15290]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 520.

ODE order: 2.

ODE degree: 1.

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

y// _ 2y'k + k2y — ez

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

e hY

dsolve(diff (y(x) ,x$2)-2*¥k*diff (y(x),x)+k™2*y(x)=exp(x),y(x), singsol=all)

N\ J

(k—1)* (1 + ¢p) 5% 4 ¢*
(k—1)°

y(z) =

v Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 28

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

x

y(z) — (ki—l)2 + (com + ¢1)e™®
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16.48 problem 521
Internal problem ID [15291]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 521.

ODE order: 2.

ODE degree: 1.

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

y// +4y/ + 4y — 8e—2x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

e hY

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)+4*y(x)=8*exp(-2*x),y(x), singsol=all)

N\ J

y(z) = e ¥ (c1z + 42% + )

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 23

‘ DSolvely'' [x]+4*y' [x]+4*y[x]==8xExp[-2*x],y[x],x,IncludeSingularSolutions -> True]

y(z) > e > (42° + oz + 1)
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16.49 problem 522

Internal problem ID [15292]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 522.

ODE order: 2.

ODE degree: 1.

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

y// 4 4y/ + 3y — ge—3x

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

e hY

dsolve(diff (y(x) ,x$2)+4*diff (y(x) ,x)+3*y(x)=9%exp(-3*x),y(x), singsol=all)

N\ J

—9z + 2¢,) e~
y(z) = (=92 +262)e + cie”

T

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 32

e \

LDSolve [y'' [x]+4*y' [x]+3*y[x]==9*%Exp[-3*x],y[x],x,IncludeSingularSolutions -> jl'rue]

1
y(z) = 16_3’”(—18m + 4c2e®™ — 9+ 4cy)
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16.50 problem 523

Internal problem ID [15293]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 523.

ODE order: 2.

ODE degree: 1.

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

Ty —y =14z

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

dsolve(7*diff (y(x),x$2)-diff (y(x),x)=14*x,y(x), singsol=all)

N

y(z) =TeTc, — Ta° — 98z + ¢,

v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 27

e B
LDSolve [7*xy'' [x]-y' [x]==14*x,y[x],x,IncludeSingularSolutions -> Truel J

y(z) = —T2? — 98z + Tcie™ " + ¢,
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16.51 problem 524

Internal problem ID [15294]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 524.

ODE order: 2.

ODE degree: 1.

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

y// + 3y/ = 3 e—3x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

e hY

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

N\ J

—922 — 6¢c; — 6 — 2) e~ 3
(@)= A

v/ Solution by Mathematica
Time used: 0.088 (sec). Leaf size: 31

e N

LDSolve [y'' [x]+3*y' [x]==3*x*Exp[-3*x],y[x],x,IncludeSingularSolutions -> True]J

1
y(z) = ¢y — Ee“g"" (92° + 6z + 2 + 6¢1)
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16.52 problem 525

Internal problem ID [15295]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 525.

ODE order: 2.

ODE degree: 1.

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

Y’ +5y +6y=10(1—-x)e >

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

[dS°1ve(diff(Y(X),X$2)+5*diff(y(x),X)+6*y(x)=10*(1-x)*exp(—2*x),y(x), singsol%%ll)

y(z) = (=52° + o1 + 20z) e > + e ¢y

v Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 30

-

N
LDSolve [y'' [x]+5*y' [x]+6%y[x]==10*(1-x)*Exp[-2*x],y[x],x, IncludeSingularSolutiﬁ)ns -> True]

y(z) = e (e*(—5z® + 20z — 20 + ¢2) + ¢1)
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16.53 problem 526

Internal problem ID [15296]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 526.

ODE order: 2.

ODE degree: 1.

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

v ' +2) +2y=2+1

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

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

N J

y(z) = e “sin(z) c + e “cos(z) ¢ + g

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 32

-

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

1
y(z) — ée_x(emm + 2¢; cos(z) + 2¢; sin(z))
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16.54 problem 527

Internal problem ID [15297]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 527.

ODE order: 2.

ODE degree: 1.

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

y”+y’+y=(w2+x)e”

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

Ldsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)=(x+x“2)*exp(x),y(x), singsol=all)

(2 _ 1
y(z) = e 2 cos (mT\/g> ¢ +e 2sin (IT\/?;> co+ (o 3x+ 5)

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 65

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

1
y@) = 56_36/2 <e3x/2 (32% — 3z +1) + 9c, cos (fx) + 9¢; sin (\/gx)>
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16.55 problem 528

Internal problem ID [15298]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 528.

ODE order: 2.

ODE degree: 1.

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

y" + 4y’ — 2y = 8sin (2x)

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

Ldsolve (diff (y(x) ,x$2) +4*diff (y(x) ,x)-2*y(x)=8*sin(2*x),y(x), singsol=all) J

_ 16cos(2z)  12sin (2z)
25 25

(—2+v6) 2+v6)

y(z) =e Yoy + e ‘el
v/ Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 52

LDSolve [y'' [x]+4xy' [x]-2*y[x]==8*Sin[2*x],y[x] ,x,IncludeSingularSolutions -> Tj(:ue]

y(x) — cle_((%\/g)x) + CQS(\/E_2):E — 24—5(3 sin(2x) + 4 cos(2z))
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16.56 problem 529

Internal problem ID [15299]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 529.

ODE order: 2.

ODE degree: 1.

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

Y +y=4cos(z)z

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

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

y(z) = (2 + co — 1) sin (z) + cos (z) (z + c1)

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 30

‘ DSolvel[y'' [x]+y[x]==4*x*Cos[x],y[x],x,IncludeSingularSolutions -> Truel

y(z) — %(2x2 — 14 2¢,) sin(z) + (z + ¢1) cos(z)
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16.57 problem 530

Internal problem ID [15300]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 530.

ODE order: 2.

ODE degree: 1.

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

y" — 2my’ + m?®y = sin (nx)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

[dsolve (diff (y(x),x$2) -2+m*diff (y(x),x)+m"~2*y(x)=sin(n*x),y(x), singsol=all) }

(m? + n2)’ (12 + ¢3) €™ + (m? — n?) sin (nz) + 2 cos (nz) mn
i+ )

y(z) =

v/ Solution by Mathematica
Time used: 0.182 (sec). Leaf size: 56

‘ DSolvely'' [x]-2*m*y' [x]+m~2*y[x]==8in[n*x],y[x],x,IncludeSingularSolutions -> True]

2 — n?)sin(nx) + 2mn cos(nz)

(m? + )"

m
( + clemac + c2xemm

y(z) —
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16.58 problem 531

Internal problem ID [15301]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 531.

ODE order: 2.

ODE degree: 1.

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

y" 4+ 2y + by = e *sin (2x)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=exp(-x)*sin(2*x),y(x), singsol=a;})

() = _ e “((z — 4c1) cos (42:1:) — 45sin (2z) ¢)

v Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 38

-

N
LDSolve [y'' [x]+2*y' [x]+5*y[x]==Exp[-x]*Sin[2*x],y[x],x, IncludeSingularSolutionjs -> True]

y(z) — 1—166_””((1 + 16¢;) sin(2z) — 4(z — 4cz) cos(2z))
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16.59 problem 532

Internal problem ID [15302]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 532.

ODE order: 2.

ODE degree: 1.

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

y" + a*y = 2 cos (mz) + 3sin (mz)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

-

Ldsolve (diff (y(x) ,x$2)+a~2*y(x)=2*cos (m*x)+3*sin(m*x) ,y(x), singsol=all)

~—

2 cos (mz) + 3sin (mz)
a2 —m2

y(z) = sin (az) c2 + cos (az) c; +

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 45

LDSolve [y'' [x]+a~2*y[x]==2%Cos [m*x] +3*Sin [m*x] ,y[x] ,x, IncludeSingularSolutionsJ -> Truel

3sin(mx) + 2 cos(mz)

; 5 + ¢ cos(azx) + co sin(ax)
a?—m

y(z) =
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16.60 problem 533

Internal problem ID [15303]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 533.

ODE order: 2.

ODE degree: 1.

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

y' —y' = e"sin (z)

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

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

_ (2¢; — cos (z) — sin (x)) €*

y(z) + co

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 24

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

y(z) = e — %em(sin(w) + cos(z) — 2¢4)
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16.61 problem 534

Internal problem ID [15304]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 534.

ODE order: 2.

ODE degree: 1.

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

y" + 2y’ = 4€”(sin (z) + cos (z))

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

Ldsolve (diff (y(x) ,x$2)+2+diff (y(x) ,x)=4*exp(x)*(sin(x)+cos(x)),y(x), singsol=all)

<4(c08(x)—i; sin(@)e™ 90027 01> e
y(z) = — 2

v Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 37

LDSolve [y'' [x]+2*y' [x]==4%Exp[x]*(Sin[x]+Cos[x]),y[x],x, IncludeSingularSolutiojis -> True]

6 2 1
y($) - gez SiIl(:L‘) — gez COS(:L‘) — écle—Zm T e
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16.62 problem 535

Internal problem ID [15305]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 535.

ODE order: 2.

ODE degree: 1.

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

Y + 4y’ + 5y = 10e** cos (z)

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

[dsolve (diff (y(x) ,x$2) +4*diff (y(x) ,x)+5*y(x)=10%exp(-2*x)*cos(x) ,y(x), singsol}all)

y(z) = ((cz + 5) sin (z) + cos (z) ¢;) e~ **

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 34

LDSolve [y'' [x]+4*y' [x]+5*y[x]==10%Exp [-2*x] *Cos [x] ,y[x],x, IncludeSingularSolutJions -> True]

y(x) — %e"Qm((S + 2¢3) cos(z) + 2(5z + ¢;) sin(z))
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16.63 problem 536

Internal problem ID [15306]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 536.

ODE order: 2.

ODE degree: 1.

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

4y + 8y =sin(z) z

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

Ldsolve(4*diff (y(x),x$2)+8*diff (y(x),x)=x*sin(x),y(x), singsol=all) J

e 2°c; (—1-5z)cos(z) (—5z+ 14)sin(z)
y(z) = — 5 T 0 + 100 +c

v Solution by Mathematica
Time used: 0.266 (sec). Leaf size: 42

LDSolve [4xy' ' [x]+8*y' [x]==x*Sin[x],y[x],x,IncludeSingularSolutions -> True] J

7 1 1
y(x) — <— - i) sin(z) — %(5m + 1) cos(z) — 5616_2”” + ¢
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16.64 problem 537

Internal problem ID [15307]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 537.

ODE order: 2.

ODE degree: 1.

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

y' =3y +2y=uze®

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

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

N J

 (—2c1€" 4+ 22 — 25 + 2z) €”
y(z) = 5

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 33

e N
LDSolve [y'' [x]-3*y' [x]+2*y[x]==x*Exp[x],y[x],x,IncludeSingularSolutions -> Truel

1
y(x) — ie””(—xz — 22+ 2(c2e” — 1+ ¢1))
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16.65 problem 538

Internal problem ID [15308]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 538.

ODE order: 2.

ODE degree: 1.

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

y// 4 y/ _ 2y — $2e4x

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

e hY

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

N\ J

(4t =) 6 180 4 180)
y(z) = 18

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 39

e N
LDSolve [y'' [x]+y' [x]-2*y[x]==x"2*%Exp[4*x],y[x] ,x,IncludeSingularSolutions -> T}'ue]

1
y(z) = @6476(18.’132 — 1824+ 7) 4 c1e”** + c2€”
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16.66 problem 539

Internal problem ID [15309]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 539.

ODE order: 2.

ODE degree: 1.

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

y// _ 3y/ + 2y — (51,‘2 +x) e3z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

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

e®((z? — 2z + 2) €% + 2c1e” + 2¢)
y(e) = 5

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 37

-

N
LDSolve [y'' [x]-3*y' [x]+2*xy[x]==(x+x"2) *Exp [3*x] ,y[x],x, IncludeSingularSolutionjs -> True]

1
y(z) = 563”” (% — 2z +2) + c1€” + o™
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16.67 problem 540

Internal problem ID [15310]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 540.

ODE order: 3.

ODE degree: 1.

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

y"'—y"+y'—y=x2+x

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

-

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

N\

y(z) = —2® — 3z — 1 + cos (z) ¢1 + c2€” + c3sin (z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 31

-

N
LDSolve [y'''[x]-y'' [x]+y' [x]-y[x]==x+x"2,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) = —z? — 3z + c3€” + ¢ cos(x) + cosin(z) — 1
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16.68 problem 541

Internal problem ID [15311]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 541.

ODE order: 4.

ODE degree: 1.

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

yllll _ 2ylll + 2yl/ _ 2yl + y — e:L'

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

dsolve(diff(y(x),x$4)—2*diff(y(x),x$3)+2*diff(y(x),x$2)—2*diff(y(x),x)+y(x)=e#p(x),y(x), sir

N

4 2+ 4cy)e€”
y(z) = (degz + 9:4 +dc)e + cos (z) ¢; + csin (x)

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 40

e

LDsolve [y''' ' [x]-2%y' "' [x]+2*y' ' [x]-2*y' [x]+y[x]==Exp[x],y[x] ,x,IncludeSingula‘ Solutions -> T

1
y(z) — Zew (2* — 2z + 4esx + 1 + 4cs) + ¢ cos(z) + o sin(x)
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16.69 problem 542
Internal problem ID [15312]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 542.

ODE order: 2.

ODE degree: 1.

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

y//_2y1+y:x3

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

e hY

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

N\ J

y(z) = (1T + ¢2) €° + 2° + 637 + 18z + 24

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 31

-

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

-/

y(z) = 2° + 62° + (18 + c2€%) + c1€” + 24
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16.70 problem 543
Internal problem ID [15313]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 543.

ODE order: 4.

ODE degree: 1.

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

y//// 4 y// — £C2 +z

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

e hY

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

N\ J

3 7
y(z) = 3 —z*+ T —cos (z) c; —sin (z) ca + c3z + ¢4
v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 43

-

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

-

zt 2

y(r) = 2 + o 2% + c4x — 1 cos(x) — ¢y sin(z) + ¢3
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16.71 problem 544

Internal problem ID [15314]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 544.

ODE order: 2.

ODE degree: 1.

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

Y +y = z”sin ()

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

-

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

~—

o(z) = (=223 + 12012—!- 3z) cos () N sin (z) (z24—|- dey — 1)

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 41

LDSolve [y'' [x]+y[x]==x"2*Sin[x] ,y[x] ,x,IncludeSingularSolutions -> True] J
oz 1, .
y(x) — 6 + 1 + ¢ ) cos(z) + §(2x -1+ 802) sin(x)
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16.72 problem 545

Internal problem ID [15315]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 545.

ODE order: 2.

ODE degree: 1.

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

Y’ + 2y +y = r’e " cos ()

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

[dsolve(diff(y(x),x$2)+2*diff(y(x),x)+y(x)=x‘2*exp(—x)*cos(x),y(x), singsol=a¥})

y(z) = —((2* — 6) cos (z) — 1z — 4sin(z) z — ¢c3) €

—T

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 32

-

N
LDSolve [y'' [x]+2xy' [x]+y[x]==x"2xExp[-x]*Cos[x],y[x],x, IncludeSingularSolution%s -> True]

y(z) = e *(—(2* — 6) cos(z) + 4z sin(z) + cox + ¢1)
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16.73 problem 546

Internal problem ID [15316]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 546.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

/1,

y" —y =sin(z)

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

Ldsolve(diff(y(x),x$3)—y(x)=sin(x),y(x), singsol=all) J

y(z) = 2”2 cos (%\/g> 4 cze” 3 sin (3”\2/3) +eye® — Sln2(x) N cos2(x)

v/ Solution by Mathematica
Time used: 0.419 (sec). Leaf size: 66

e

kDSolve [y''' [x]-y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> Truel

i 3 3
y(z) — _sm2(x) + cos2(x) + c1€® + coe™%/% cos (%) + c3e~%/?sin (%)
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16.74 problem 547

Internal problem ID [15317]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 547.

ODE order: 4.

ODE degree: 1.

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

yllll _ 2yl/ + y = COS (x)

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

Ldsolve (diff (y(x) ,x$4)-2+diff (y(x) ,x$2)+y(x)=cos(x),y(x), singsol=all) J

cos ()
4

y(x) = (cax + c2) e+ (csz +¢1) €° +

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 42

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

y(z) = %(x) + e (cor + c3€™ + 1€z + 1)
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16.75 problem 548

Internal problem ID [15318]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 548.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// _ 3y// + 3y/ —y= e% cos (21_)

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

Ldsolve (diff (y(x) ,x$3)-3*diff (y(x) ,x$2)+3*diff (y(x) ,x)-y(x)=exp(x)*cos(2*x), y(%{) , singsol=all

e”(—8c3x? — 8cax + sin (2z) — 8¢y — 27)
y(z) = - 5

v Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 33

LDSolve [y''' [x]-3*y'' [x]+3*y' [x]-y[x]==Exp[x]*Cos[2*x],y[x],x, IncludeSingularSﬂolutions => Tru

y(x) — %e“(— sin(2z) + 8(z(csx + ¢2) + ¢1))
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16.76 problem 549

Internal problem ID [15319]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coeflicients. Trial and error method. Exercises page 132

Problem number: 549.

ODE order: 2.

ODE degree: 1.

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

y' — 4y + by = e**(sin () + 2 cos (z))

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

e N

Ldsolve (diff (y(x) ,x$2)-4*diff (y(x),x)+5*y(x)=exp(2*x)*(sin(x) +2*cos(x)) ,y(x), jsingsol=a11)

y(z) = — ((x — 2c; — 2) cos (z) 2— 2sin (z) (¢c; + z)) €2

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 36

LDSolve [y'' [x]-4*y' [x]+5*y[x]==Exp[2*x]*(Sin[x]+Cos[x]) ,y[x],x, IncludeSingularjéolutions -> Tr

y(z) — %e%((—x + 14 2¢) cos(x) + (x + 2¢;) sin(x))
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17 Chapter 2 (Higher order ODE’s). Section 15.3
Nonhomogeneous linear equations with

constant coeflicients. Superposition principle.

Exercises page 137

17.1 problem 551
17.2 problem 552
17.3 problem 553
17.4 problem 554
17.5 problem 555
17.6 problem 556
17.7 problem 557
17.8 problem 558
17.9 problem 559
17.10problem 560
17.11problem 561
17.12problem 562
17.13problem 563
17.14problem 564
17.15problem 565
17.16 problem 566
17.17problem 567
17.18 problem 568
17.19problem 569
17.20problem 570
17.21problem 571
17.22problem 572
17.23problem 573
17.24problem 574
17.25problem 575
17.26problem 576
17.27problem 577
17.28 problem 578
17.29problem 579
17.30problem 580
17.31problem 581
17.32problem 582
17.33problem 583

436

433
439

44T]
442
443

449
446

448]
449
450
451l
452
453
454
4595]
456
457
458]
459
460
461l
462
463
464
465]
466l
467
463
469
470



17.34problem 584
17.35problem 585
17.36problem 586
17.37problem 587
17.38problem 588
17.39problem 589
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17.1 problem 551
Internal problem ID [15320]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 551.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2x

y' -y —2y=e"+e

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

-

dsolve(diff (y(x) ,x$2)-diff (y(x) ,x)-2*y(x)=exp(x)+exp (-2*x),y(x), singsol=all)\

N\

(z) = (4cie'® — 23 + 4cye® + 1) e7 2
= 4

v/ Solution by Mathematica
Time used: 0.114 (sec). Leaf size: 39

e N

LDSolve [y'' [x]-y' [x]-2*y[x]==Exp [x]+Exp[-2*x],y[x],x,IncludeSingularSolutions j—> True]

1
y(x) — Ze_Qx(—2e3“ + 4c1€® + deoe®® + 1)
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17.2 problem 552
Internal problem ID [15321]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 552.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y// +4y/ =4 e—4x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

e hY

dsolve(diff (y(x),x$2)+4*diff (y(x),x)=x+exp(-4*x),y(x), singsol=all)

N\ J

_(Hdr—de-1e ™ 22 oz
y(x) = 16 + 3 16 +cy

v/ Solution by Mathematica
Time used: 0.35 (sec). Leaf size: 38

-

LDSolve [y'' [x]+4*y' [x]==x+Exp[-4*x],y[x],x,IncludeSingularSolutions -> Truel J

1
y(x) — AT 1—66_4””(436 +1+4+4c¢)+c
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17.3 problem 553

Internal problem ID [15322]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 553.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' —y =2z +sin(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve(diff (y(x),x$2) -y (x)=x+sin(x) ,y(x), singsol=all) J
y(z) = coe™" + 16" — 31112(95) -

v/ Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 29

LDSolve [y'' [x]-y[x]==x+Sin[x],y[x],x,IncludeSingularSolutions -> True]

sin(z) +c1e” + ce™”

y(z) = —x —
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17.4 problem 554
Internal problem ID [15323]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 554.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' =2y +2y=(1+sin(x))e”

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (diff (y(x) ,x$2)-2+diff (y(x) ,x)+2*y(x)=(1+sin(x) ) *exp(x),y(x), singsol=all)

y(z) = _e”((z — 2c1) cos (2) —22 + (—2¢2 — 1) sin (z))

v/ Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 32

LDSolve [y'' [x]-2xy' [x]+2*y[x]==(1+Sin[x])*Exp[x] ,y[x],x, IncludeSingularSolutiojns -> True]

y(x) — %e”(—((m — 2¢2) cos(z)) + 2(1 + ¢1) sin(z) + 2)
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17.5 problem 555

Internal problem ID [15324]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 555.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

ylll _yll — 1 +ez

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

dsolve(diff (y(x),x$3)-diff (y(x) ,x$2)=1+exp(x),y(x), singsol=all)

N

2

T
y(a:):(cl—i-:c—Z)ez—E—i-cQz—}-c?,

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 28

-

LDSolve [y'''[x]-y'' [x]==1+Exp[x],y[x],x,IncludeSingularSolutions -> True]

-/

2

T
y(x) — —5 t+ex+ef(x—24c)+c
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17.6 problem 556

Internal problem ID [15325]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 556.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y" + 4y’ = e** +sin (2x)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

-

Ldsolve(diff(y(x),x$3)+4*diff(y(x),x)=exp(2*x)+sin(2*x),y(x), singsol=all)

~—

_ (—8cz —1)cos(2z) | (—x +4cy)sin(2z) e®
y(z) = 16 + g +c3+ 16

v/ Solution by Mathematica
Time used: 0.836 (sec). Leaf size: 44

LDSolve [y''' [x]+4*y' [x]==Exp[2*x]+Sin[2*x],y[x],x,IncludeSingularSolutions -> jl‘rue]

y(x) — 3i2 (2¢* — ((3 + 16¢2) cos(2z)) — 4(z — 4c1) sin(2z)) + c3
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17.7 problem 557

Internal problem ID [15326]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 557.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = sin (z) sin (2z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

Ldsolve (diff (y(x) ,x$2) +4*y(x)=sin(x)*sin(2*x) ,y(x), singsol=all) J

2cos (x)  2cos(z)°
15 5

y(z) = sin (2z) ¢ + cos (2z) ¢; —

v/ Solution by Mathematica
Time used: 0.178 (sec). Leaf size: 34

Vs N

LDSolve [y'' [x]+4*y[x]==Sin[x]*Sin[2*x],y[x],x,IncludeSingularSolutions -> TrueJ‘]

1
y(x) — %(a:) + 10 cos(3x) + ¢ cos(2x) + cosin(2z)
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17.8 problem 558

Internal problem ID [15327]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 558.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" — 4y = 2cos (4z)*

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve(diff(y(x),x$2)—4*diff(y(x),x)=2*cos(4*x)“2,y(x), singsol=all)

cie” sin(8r) cos(8r) =

——+c

y(@) = — 160 80 4

v/ Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 40

‘ DSolve[y'' [x]-4*y' [x]==2%Cos[4*x]~2,y[x],x,IncludeSingularSolutions -> True]

1 1 1
y(z) — —Z ~ 160 sin(8z) — %0 cos(8z) + L—lcle‘m +c
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17.9 problem 559

Internal problem ID [15328]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 559.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'—y —2y=4r —2¢°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

dsolve(diff (y(x) ,x$2)-diff (y(x),x)-2*y(x)=4*x-2*exp(x) ,y(x), singsol=all)

N J

y(x) = e +cre** +e” — 22+ 1

v/ Solution by Mathematica
Time used: 0.111 (sec). Leaf size: 29

-

N
LDSolve [y'' [x]-y' [x]-2*y[x]==4*x-2xExp[x],y[x] ,x,IncludeSingularSolutions -> T)fue]

y(z) = =2z + "+ cre” + ce® + 1
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17.10 problem 560

Internal problem ID [15329]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 560.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" — 3y’ = 18z — 10 cos (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

Ldsolve (diff (y(x),x$2)-3*diff (y(x),x)=18*x-10*cos(x),y(x), singsol=all) J
Cle3w 0 )
y(z) = 3 — 3z* + 3sin (z) + cos (z) — 2z + ¢

v Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 33

LDSolve [y'' [x]-3%y' [x]==18%x-10%Cos [x] ,y[x],x, IncludeSingularSolutions —-> True?

1
y(z) — 322 -2z + 3sin(x) + cos(z) + gcle?m +c
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17.11 problem 561

Internal problem ID [15330]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 561.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' =2y +y =2+ e"sin(z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

Ldsolve (diff (y(x),x$2)-2+diff (y(x),x)+y(x)=2+exp(x)*sin(x) ,y(x), singsol=all) J

y(z) =2+ (ax + c2 —sin(x)) €°

v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 25

‘ DSolvely'' [x]-2*y' [x]+y[x]==2+Exp[x]*Sin[x],y[x],x,IncludeSingularSolutions —# Truel

y(z) = —e"sin(z) + e”(cox + ¢1) + 2

448



17.12 problem 562

Internal problem ID [15331]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 562.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y'+2y +2y=(br+4)e" +e”

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+2*y(x)=(5*x+4)*exp(x)+exp(-x),y(x), sing%ol=all)

y(x) =e “sin(z)cy + e “cos(z)c; + ez +e7"

v/ Solution by Mathematica
Time used: 0.193 (sec). Leaf size: 30

LDSolve [y'' [x]+2xy' [x]+2*xy[x]==(5*x+4) *Exp [x] +Exp [-x] ,y [x],x, IncludeSingularSoJLutions -> True

y(z) — e *(e**z + ¢ cos(z) + ¢ sin(z) + 1)
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17.13 problem 563

Internal problem ID [15332]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 563.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" 4+ 2y + 5y =4e " + 17sin (2z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=4*exp(—x)+17*sin(2*x),y(x), singsol=all)

y(z) = ((c1 + 1) cos (2z) + sin (2z) c2 + 1) €™ — 4 cos (2z) + sin (2z)

v/ Solution by Mathematica
Time used: 0.335 (sec). Leaf size: 37

LDSolve [y'' [x]+2*y' [x]+5*y[x]==4*Exp [-x]+17*Sin[2*x] ,y[x],x, IncludeSingularSolj.\tions -> True]

y(xz) = e *((—4e” + ¢2) cos(2z) + (e” + ¢1) sin(2z) + 1)
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17.14 problem 564

Internal problem ID [15333]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 564.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2y" — 3y’ — 2y = 56" cosh (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (2%diff (y(x) ,x$2)-3*diff (y(x),x)-2*%y(x)=5*exp(x)*cosh(x),y(x), singsol=ﬁall)

x —2 1 2z
y(z) = —2 +e 2¢cy + (=2+ 5x1—|(; Ocs)e

v Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 36

LDSolve [2xy' ' [x]-3*y' [x]-2*y[x]==5*Exp [x]*Cosh[x],y[x],x, IncludeSingularSolutiﬂons -> True]

1 5
y(z) = cre™/? + > <§ -5+ 02) -1
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17.15 problem 565
Internal problem ID [15334]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 565.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = zsin (z)°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

Ldsolve (diff (y(x) ,x$2) +4*y(x)=x*sin(x) "2,y(x), singsol=all) J

_ (—8z%+128c, + 1)sin (2z) | (—z +32¢;)cos(2z) | «
y@) = 128 - 32 T3

v/ Solution by Mathematica
Time used: 0.245 (sec). Leaf size: 41

‘ DSolvely'' [x]+4*y[x]==x*Sin[x]"2,y[x],x,IncludeSingularSolutions -> True]

1
y(z) — m((—Sazz + 1+ 128¢;) sin(2z) + 16z — 4(z — 32¢;) cos(2z))
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17.16 problem 566
Internal problem ID [15335]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 566.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

lelI + 2ylll + 2yll + zyl + y — wea} + COS2(:I;)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 43

e

Ldsolve (diff (y(x) ,x$4)+2+diff (y(x) ,x$3)+2*diff (y(x) ,x$2)+2*diff (y(x) ,x)+y(x) =x}<exp(x)+1/2*cos

(—z + 8¢ + 1) cos (z) n (x —2)e” + sin (z) (4c2 + 1)

y(x) = (cax +c3) e + 3 3 1

v/ Solution by Mathematica
Time used: 0.234 (sec). Leaf size: 52

‘ DSolvely'''' [x]+2*y'"'' [x]+2*y"'"' [x]+2*y' [x]+y[x]==x*Exp[x]+1/2%Cos[x],y[x],x, If]cludeSingularS

y(z) — % (26" (z — 2) + 166" (caz + ¢3) — 2(z — 1 — 8c1) cos(z) + (3 + 16¢,) sin(z))
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17.17 problem 567

Internal problem ID [15336]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 567.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" + 1y = cos (ac)2 + e + 2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

Ldsolve (diff (y(x) ,x$2)+diff (y(x) ,x)=cos(x) "2+exp(x)+x~2,y(x), singsol=all) J

(@) = 2 + z3 . e®  cos(2r) N sin (2z) N 5z te
= g 210 20 2 @

v/ Solution by Mathematica
Time used: 0.529 (sec). Leaf size: 55

‘ DSolvely'' [x]+y' [x]==Cos[x] "2+Exp[x]+x~2,y[x],x,IncludeSingularSolutions -> T#ue]

yie) = E(I(%z — 62 +15) + 3¢”) + 20 sin(2z) — M cos(2x) — cie™" + ¢y
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17.18 problem 568
Internal problem ID [15337]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 568.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y//// + 4y/// =e® + 3sin (217) +1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 60

Ldsolve (diff (y(x) ,x$4)+4+diff (y(x) ,x$3)=exp(x)+3*sin(2*x)+1,y(x), singsol=a11)J

y(z)
. 2 . x
<<_ 18511;(:0) + 9s1n(w;cos(z) + IE3 + (1202 . 1_58) .’L‘2 + (2403 . %) T+ 2404) e4x i 245e5 _ 3%> e_4x
24

v/ Solution by Mathematica
Time used: 0.877 (sec). Leaf size: 59

-

LDSolve [y''"' [x]+4xy' "' [x]==Exp[x]+3*Sin[2*x]+1,y[x],x, IncludeSingularSolutionjs -> True]

x3 e®

3 3 1
y(z) = o1 + 2’ + 5 + 30 sin(2x) + 0 cos(2z) + c3x — 6_4016—435 + e
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17.19 problem 569

Internal problem ID [15338]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 569.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 2y’ + by = 10sin (z) + 17 sin (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

Ldsolve (diff (y(x),x$2)-2+diff (y(x) ,x)+5*y(x)=10*sin(x)+17*sin(2*x) ,y(x), singsol=all)

y(z) = (16" +4) cos (2z) + €” sin (2z) 3 + cos (z) + 2 sin (z) + sin (2z)

v/ Solution by Mathematica
Time used: 0.538 (sec). Leaf size: 37

‘ DSolvely'' [x]-2*y' [x]+5*y[x]==10%Sin[x]+17*Sin[2*x],y[x],x, IncludeSingularSol#tions -> Truel

y(z) — cos(z) + (4 + cz€”) cos(2x) + 2sin(x) (cos(z) + c1e” cos(z) + 1)
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17.20 problem 570

Internal problem ID [15339)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 570.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y//+y/:w2_e—x+ex

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

e hY

dsolve(diff (y(x) ,x$2)+diff (y(x) ,x)=x"2-exp(-x)+exp(x),y(x), singsol=all)

N\ J

3 T

T e
y(w):(1+x—cl)e_w+3—w2+2x+02+5

v/ Solution by Mathematica
Time used: 0.159 (sec). Leaf size: 43

-

LDSolve [y'' [x]+y' [x]==x"2-Exp[-x]+Exp[x],y[x],x,IncludeSingularSolutions -> Trj:e]

173

e.’l?
o) = 5 -2+t S e @t l-a) o
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17.21 problem 571

Internal problem ID [15340]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 571.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' —2) —3y=22+e " —2e

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

-

dsolve(diff (y(x),x$2)-2*diff (y(x),x)-3*y(x)=2*x+exp(-x)-2%exp(3*x),y(x), sing%ol=a11)

N\

4 (-1—4x+416c;)e™®  (1—4x+8c)e*” 2z
v =g+ 16 * 8 3

v/ Solution by Mathematica
Time used: 0.501 (sec). Leaf size: 51

-

LDSolve [y'' [x]-2*y' [x]-3*y[x]==2*x+Exp [-x] -2*Exp [3*x] ,y [x] ,x, IncludeSingularSojLutions -> True

1
y(x) — me‘“’ (e*(64 — 96z) — 9(4z + 1 — 16¢;) — 18e**(4z — 1 — 8cy))
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17.22 problem 572

Internal problem ID [15341]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 572.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = €® 4 4sin (2z) + 2cos (z)* — 1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x) ,x$2) +4*y(x)=exp(x)+4*sin(2*x)+2*cos(x) "2-1,y(x), singsol=all})

_ (24 2+ 4cy) sin (21) o
y(z) = 1 + (c1 — ) cos (2z) + =

v/ Solution by Mathematica
Time used: 0.435 (sec). Leaf size: 42

‘ DSolvely'' [x]+4*y[x]==Exp[x]+4*Sin[2*x]+2xCos [x]~2-1,y[x],x, IncludeSingularSo#.utions -> True

y(z) — % + (—x + i + 01) cos(2x) + Z(x + 14 4cp) sin(2z)
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17.23 problem 573

Internal problem ID [15342]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 573.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y'+3y +2y=6ze (1 —e7%)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

!dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=6*x*exp(—x)*(1—exp(—x)),y(x), sinésol=a11)

1
y(x) =3((w2—|—2z— 501+2) e ® + 2 —2x—|—%) e’

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 39

-

:
DSolvely'' [x]+3*y' [x]+2*y[x]==6*x*Exp[-x]*(1-Exp[-x]),y[x],x, IncludeSingularS{olutions -> Tru

N\

y(z) = e (32° + (32> =62+ 6+ c2) + 62+ 6+ 1)
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17.24 problem 574
Internal problem ID [15343]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 574.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" _ 2 . z\2
y" +y = cos (2z)” + sin 3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

dsolve(diff (y(x) ,x$2)+y(x)=cos(2*x) "2+sin(x/2)"2,y(x), singsol=all)

N J

cos (4z) (—148ci)cos(z) (—z + 4cy)sin(zx)
30 + 8 + 4

y(z) =1-

v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 36

Ia N

LDSolve [y'' [x]+y[x]==Cos[2*x]~2+Sin[x/2]~2,y[x],x,IncludeSingularSolutions -> jl‘rue]

1 1 1
y(z) = 1% sin(z) — 30 cos(4x) + (_Z + cl) cos(z) + cosin(z) + 1
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17.25 problem 575

Internal problem ID [15344]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 575.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 4y’ + 5y =1+ 8cos (z) +e*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

[dsolve (diff (y(x) ,x$2)-4*diff (y(x) ,x)+b*y(x)=1+8*cos(x)+exp(2*x) ,y(x), singsol}all)

1
y(x) = e** sin () ¢y + €** cos () ¢; — sin (z) + cos () + =+ 27

v/ Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 40

-

N
LDSolve [y'' [x]-4xy' [x]+5*xy[x]==1+8*Cos [x]+Exp [2*x] ,y[x],x, IncludeSingularSolutjions -> True]

1
y(z) = € + (14 c26**) cos(z) + (=1 + 1) sin(z) + 5
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17.26 problem 576
Internal problem ID [15345]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 576.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

" ’ T o T2
Y —2y + 2y =e"sin 5

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

dsolve(diff (y(x),x$2)-2+diff (y(x),x)+2*%y(x)=exp(x)*sin(x/2)"2,y(x), singsol=a#1)

N

y(z) = — ((—4c1 + 3) cos (z) — 421 + (z — 4ey) sin (z)) €°

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 33

-

N
LDSolve [y'' [x]-2*y' [x]+2*y[x]==Exp[x]*Sin[x/2]"2,y[x],x, IncludeSingularSolutio)ﬁs -> True]

y(x) — —éex((l — 8cz) cos(z) + 2(x — 4cy) sin(z) — 4)
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17.27 problem 577

Internal problem ID [15346]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 577.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" — 3y =1+ €+ cos(z) + sin (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve (diff (y(x),x$2)-3*diff (y(x) ,x)=1+exp(x)+cos(x)+sin(x),y(x), singsol=a11})

3z : T
_ce 2sin(xz) €* cos(z) =
y(z) = 3 3 5 + 3 3 +c

v Solution by Mathematica
Time used: 0.261 (sec). Leaf size: 43

LDSolve [y'' [x]-3*y' [x]==1+Exp[x]+Cos[x]+Sin[x],y[x],x, IncludeSingularSolutionsJ -> Truel

z e  2sin(z) 4 cos(z) 4 lc e
3 2 5 5 3! ?

y(z) = —
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17.28 problem 578

Internal problem ID [15347]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 578.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 2y + 5y = e*(1 — 2sin (2)*) + 10z + 1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve (diff (y(x) ,x$2)-2+diff (y(x) ,x)+6*y(x)=exp(x)*(1-2*%sin(x) ~2)+10*x+1, y(x)J, singsol=all)

o 4 in (2
y(z) = e’z + c42)sm( z) +e"cos(2z)c; + 2+ 1

v/ Solution by Mathematica
Time used: 1.163 (sec). Leaf size: 44

‘ DSolvely'' [x]-2*y' [x]+5*y[x]==Exp [x]*(1-2%Sin[x]~2)+10*x+1,y[x],x, IncludeSing#larSolutions -

1 1
y(z) = 2z + 1_6(1 + 16¢5)e” cos(2z) + Zex(x + 4¢;) sin(2z) + 1
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17.29 problem 579

Internal problem ID [15348]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 579.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 4y’ + 4y = 4z + sin (z) + sin (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=4*x+sin(x)+sin(2*x) ,y(x), singsolfall)

4cos(xz) 3sin(z) cos(2z)
25 + 25 + 8

y(x) =1+ (c1z +c2) e +x +

v/ Solution by Mathematica
Time used: 0.324 (sec). Leaf size: 45

LDSolve [y'' [x]-4xy' [x]+4*y[x]==4*x+Sin[x]+Sin[2*x],y[x],x,IncludeSingularSolut jions -> True]

3 si 4 1
sin(x) + cos(z)

y(z) >z + o 55 T3 cos(2z) + cpe®z + c1e** + 1
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17.30 problem 580

Internal problem ID [15349]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 580.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +2y +y =1+ 2cos () + cos (2z) — sin (2z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve (diff (y(x),x$2)+2+diff (y(x) ,x)+y(x)=1+2*cos(x)+cos(2*x)-sin(2*x) ,y(x), lfingsol=a11)

cos (2z) 4 7sin (2z)
25 25

y(x) =14 (c1z + co) e +sin(z) +

v/ Solution by Mathematica
Time used: 1.184 (sec). Leaf size: 42

LDSolve [y'' [x]+2xy' [x]+y [x]==1+2*Cos [x] +Cos [2*x] -Sin[2*x] ,y [x] ,x, IncludeSinguljarSolutions ->

7 1
y(x) — sin(z) + % sin(2zx) + % cos(2x) + cre ™ + cpe "x + 1
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17.31 problem 581

Internal problem ID [15350]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 581.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

v +vy +y=—1+sin(z) + z + 2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

-

Ldsolve(diff(y(x),x$2)+diff(y(x),x)+y(x)+1=sin(x)+x+x‘2,y(x), singsol=all)

~—

y(z) = e 2 sin (xT\/g) ¢y + €72 cos <:cT\/§> a—2+z*—cos(z)—z

v/ Solution by Mathematica
Time used: 2.943 (sec). Leaf size: 59

LDSolve [y'' [x]+y' [x]+y[x]+1==Sin[x]+x+x~2,y[x] ,x,IncludeSingularSolutions -> T#ue]

3 3
y(z) = &* — & — cos(z) + ce™"/* cos <\/2_ac> + e *?sin (_\/;m> -9
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17.32 problem 582

Internal problem ID [15351]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 582.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 9y = 18e7°* + 8sin (z) + 6 cos ()

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

e B
Ldsolve (diff (y(x),x$2)+6*diff (y(x) ,x)+9*y(x)=18%exp(-3*x)+8*sin(x) +6*cos(x) ,y(jc) , singsol=all

y(z) = (c1z + 92° + ¢2) €7 +sin (z)

v Solution by Mathematica
Time used: 0.257 (sec). Leaf size: 31

e N
LDSolve [y'' [x]+6%y' [x]+9*y[x]==18%Exp [-3*x]+8*Sin[x]+6*Cos [x] ,y[x],x,IncludeSingularSolutions

y(z) — €73 (92° + € sin(z) + 2z + 1)
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17.33 problem 583
Internal problem ID [15352]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 583.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

Y’ + 2y = —1+ 3sin (2z) + cos (z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

Ldsolve (diff (y(x) ,x$2)+2*diff (y(x) ,x)+1=3*sin(2*x)+cos(x) ,y(x), singsol=all) J

e ?°c; 2sin(z) 3sin(2z) cos(z) 3cos(2z) =
Vo=t~ "~ 8 5 8 _2°°

v Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 52

LDSolve [y'' [x]+2*y' [x]+1==3*Sin[2*x]+Cos[x],y[x],x,IncludeSingularSolutions ->J True]

2 si 1
y(@) = _g * %(x) B gsm@x) - @ - 2005(293) - 5016_29" +c
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17.34 problem 584

Internal problem ID [15353]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 584.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

ylll _ 2yll +yl — 2.’.U +e£l}

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

dsolve(diff (y(x) ,x$3)-2*xdiff (y(x) ,x$2)+diff (y(x) ,x)=2*x+exp(x),y(x), singsol=#11)

N

2 2c1 —2)x — 2 2 2)e”
y(:c):(z + (2¢1 )m2 c1+2c+2)e P 4ot

v/ Solution by Mathematica
Time used: 0.268 (sec). Leaf size: 39

e N

LDSolve [y''' [x]-2%y'' [x]+y' [x]==2%x+Exp[x],y[x],x,IncludeSingularSolutions -> jl'rue]

1;2
y(x)—)x2+6x<?+(—1+c2)x+1+cl—c2> +4z + c3
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17.35 problem 585

Internal problem ID [15354]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 585.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = 2sin (z) sin (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (diff (y(x),x$2)+y(x)=2*sin(x)*sin(2*x) ,y(x), singsol=all) J

y(z) = _ cos (x)ZSin (x) + (2¢co + zz) sin () + cos () ¢4

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 33

Vs N

LDSolve [y'' [x]+y[x]==2%Sin[x]*Sin[2*x],y[x],x,IncludeSingularSolutions -> TrueJ‘]

y(z) — %(cos(3x) + (=1 + 8cy) cos(z) + 4(z + 2¢o) sin(x))
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17.36 problem 586

Internal problem ID [15355]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 586.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y" —y" — 2y’ = 4z + 3sin (z) + cos (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve (diff (y(x) ,x$3)-diff (y(x) ,x$2)-2*diff (y(x),x)=4*x+3*sin(x)+cos(x),y(x) ,J singsol=all)

cleQac B 9
y(z) = 5 —ce " —x°+cos(z)+x+cs

v Solution by Mathematica
Time used: 0.338 (sec). Leaf size: 46

LDSolve [y''' [x]-y'' [x]-2*y' [x]==4%x+2*Sin[x]+Cos[x],y[x],x, IncludeSingularSolu};ions -> True]

sin(x) + 7 cos(z)

1
10 T 5Ce” a3

y(z) = -2+ 1z —
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17.37 problem 587

Internal problem ID [15356]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 587.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y" — 4y’ = xe*® +sin (z) + z?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 44

e N

Ldsolve (diff (y(x) ,x$3)-4*diff (y(x),x)=x*exp(2*x)+sin(x)+x"2,y(x), singsol=a11)J

_ (8224640, — 1224+ T7)e* 2 e cos (x)
y(@) = 128 27 2 8 78T T3

v/ Solution by Mathematica
Time used: 0.617 (sec). Leaf size: 60

LDSolve [y''' [x]-4*y' [x]==x*Exp[2*x]+Sin[x]+x"2,y[x],x, IncludeSingularSolutionsJ -> Truel]

z® 1 x cos(z) 1
y(x) — 15 + me%(&pz — 12z + 7—|—64cl) ~3 + % _ 5026—% +es
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17.38 problem 588

Internal problem ID [15357]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 588.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

(5) _ y//// —re® —1

Y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

Ldsolve(diff (y(x),x$5)-diff (y(x) ,x$4)=x*exp(x)-1,y(x), singsol=all) J

22 +2c; — 8 +20)e*  x*  coxd  c3x?
y(x)=( ! 5 ) +ﬂ+2T+3T+C4m+CS

v/ Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 49

‘DSolve [y'''' ' [x]-y'"'" "' [x]==x*Exp[x]-1,y[x],x,IncludeSingularSolutions -> Truej]

1174

2
y(w)—>ﬂ+05$3+04$2+e””<%—4z—|—10+cl> + c3x + ¢
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17.39 problem 589

Internal problem ID [15358]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Superposition principle. Exercises page 137

Problem number: 589.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y(5) _ y/// =z 4+2e®

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

Ldsolve(diff (y(x),x$5)-diff (y(x),x$3)=x+2%exp(-x),y(x), singsol=all) J
_ (T4+2z—-2c)e®  z* | csa? .
y(z) = 5 —ﬂ+T+c4x+02e +cs
v/ Solution by Mathematica
Time used: 0.394 (sec). Leaf size: 46
‘DSolve [y'''' ' [x]-y''"' [x]==x+2*Exp[-x] ,y[x] ,x,IncludeSingularSolutions -> Truej]

zt 9 _ 7
y(x)—)—ﬂ-l-cyc +cyx +cef +e” a:—l—i—cz +c3
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18 Chapter 2 (Higher order ODE’s). Section 15.3
Nonhomogeneous linear equations with
constant coeflicients. Initial value problem.
Exercises page 140

18.1 problem 590 . . . . . . .. L T8
18.2 problem 591 . . . . . . . L 479
18.3 problem 592 . . . . . .. L 480
18.4 problem 593 . . . . . . .. L [487]
18.5 problem 594 . . . . . . . L 4K82
18.6 problem 595 . . . . . . L. 483]
18.7 problem 596 . . . . . . . L 484
18.8 problem 597 . . . . . .. L 485
18.9 problem 598 . . . . . .. L 486
18.10problem 599 . . . . . . .. [487
18.11problem 600 . . . . . . . . .. 488
18.12problem 601 . . . . . . . . 489
18.13problem 602 . . . . . . . ... 490
18.14problem 603 . . . . . . . .. L 49T]
18.15problem 604 . . . . . . . . L 492
18.16problem 605 . . . . . . . ... 493
18.17problem 606 . . . . . . . ... 494
18.18problem 607 . . . . . . . . .. 495
18.19problem 608 . . . . . . . .. 496
18.20problem 609 . . . . . . . . L 497
18 21problem 610 . . . . . . . ... 498
18.22problem 611 . . . . . . . . L 499
18.23problem 612 . . . . . . . L. H00
18.24problem 613 . . . . . . . .. L HOT]
18.25problem 614 . . . . . . .. L
18.26problem 615 . . . . . . . L L H0J
1827problem 616 . . . . . . . ... 04
18.28problem 617 . . . . . . . . H05)
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18.1 problem 590
Internal problem ID [15359]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 590.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

V' +y=2-2zx

With initial conditions

[¥(0) = 2,9/(0) = —2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

-

Ldsolve([diff(y(x),x$2)+y(x)=2*(1-x),y(O) = 2, D(y) () = -2],y(x), singsol=a11}

y(zr) =2 -2z

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 10

{DSolve [{y'' [x]+y[x]==2%(1-x) ,{y[0]==2,y' [0]==-2}},y[x],x, IncludeSingularSolutjions -> True]

yx) > 2 -2z
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N\

18.2 problem 591
Internal problem ID [15360]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 591.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y’ — 6y + 9y =92° — 122 + 2

With initial conditions

[y(0) = 1,4/(0) = 3]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

Ldsolve([diff(y(x),x$2)-6*diff(y(x),x)+9*y(x)=9*x"2-12*x+2,y(O) = 1, D(y) (0) =J 3],y(x), sings

y(z) = &> + 2°

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 14

-

.
DSolve [{y'' [x]-6*y' [x]+9*y[x]==9%x"2-12*x+2,{y[0]==1,y' [0]==3}},y[x],x, Includ#SingularSoluti

y(x) = 2> + >
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18.3 problem 592
Internal problem ID [15361]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 592.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" + 9y = 36>

With initial conditions

[¥(0) = 2,4/(0) = 6]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

Ldsolve([diff(y(x),x$2)+9*y(x)=36*exp(3*x),y(O) = 2, D(y(0) = 6],y(x), singsojl=a11)

y(z) = 26>

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 12

-

§
DSolve [{y'' [x]+9+*y[x]==36*Exp[3*x],{y[0]==2,y' [0]1==6}},y[x],x, IncludeSingular$olutions -> Tx

N\

y(x) — 2>
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N\

18.4 problem 593
Internal problem ID [15362]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 593.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y//_4y/+4y: 2e2x

With initial conditions

[y(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

Ldsolve([diff(y(x),x$2)-4*diff(y(x),x)+4*y(x)=2*exp(2*x),y(O) = 0, D(y)(0) = OJl,y(x), singsol

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

-

.
DSolve[{y'' [x]-4*y' [x]+4x*y[x]==2%Exp[2*x],{y[0]==0,y' [0]==0}},y[x],x, IncludeSﬁngularSolution

y(x) = e*2?
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18.5 problem 594
Internal problem ID [15363]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 594.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 5y +6y= (122 —7)e””

With initial conditions

[y(0) = 0,4'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

-

Ldsolve([diff(y(x),x$2)—5*diff(y(x),x)+6*y(x)=(12*x—7)*exp(—x),y(O) = 0, D(y) (})) = 0],y(x), s

y(m) — e2z _ e3ac +e %

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 25

LDSolve [{y'' [x]-5*y' [x]+6*y[x]==(12*x-7)*Exp [-x],{y[0]==0,y' [0]==0}},y[x],x,IncludeSingularSc

y(z) = e (z + €% — e*)
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18.6 problem 595
Internal problem ID [15364]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 595.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

With initial conditions

[y(0) = 1,%'(0) = —1]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

‘dsolve([diff(y(x),x$2)+diff(y(x),x)=exp(—x),y(0) =1, D(y)(0) = -1],y(x), sinésol=a11)

ylx) = —e"x+1

v Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 15

-

LDSolve [{y'' [x]+y' [x]==Exp[-x],{y[0]==1,y' [0]==-1}},y[x],x, IncludeSingularSolu\JL.ions -> True]

y(z) > 1—e "z
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18.7 problem 596
Internal problem ID [15365]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 596.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 6y’ + 9y = 10sin (z)

With initial conditions

[y(0) = 0,4(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

‘ dsolve ([diff (y(x),x$2)+6xdiff (y(x),x)+9*y(x)=10*sin(x),y(0) = 0, D(y) (0) = 0] Ly(x) , singsol=

() = 365:3‘” 4 opett 300; (x) N 4sir51) (x)

v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 33

e B
LDSolve [{y'' [x]+6*y"' [x]+9*y[x]==10%Sin[x],{y[0]==0,y' [0]==0}},y[x],x,IncludeSingularSolutions

1
y(z) = : (5% + 3e7* + 4sin(z) — 3 cos(z))
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18.8 problem 597
Internal problem ID [15366]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 597.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ +y = 2cos(z)

With initial conditions

[y(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

‘dsolve([diff(y(x),x$2)+y(x)=2*cos(x),y(0) =1, D(y)(0) = 0],y(x), singsol=a11?

y(z) = cos (z) + sin (z) z

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 12

‘ DSolve[{y'' [x]+y[x]==2%Cos[x] ,{y[0]==1,y' [0]==0}},y[x],x, IncludeSingularSolut#ons -> True]

y(z) — xsin(z) + cos(z)
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18.9 problem 598
Internal problem ID [15367]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 598.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = sin (z)

With initial conditions

[¥(0) = 1,4/(0) = 1]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

‘dsolve([diff(y(x),x$2)+4*y(x)=sin(x),y(0) =1, D(y)(0) = 1],y(x), singsol=a11?

sin (x)
3

_ sin (2x)

y(z)

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22

+ cos (2z) +

e

LDSolve [{y'' [x]+4*y[x]==Sin[x],{y[0]==1,y' [0]==1}},y[x],x, IncludeSingularSolut}ions -> True]

y(z) — %(sin(r) + sin(2z) + 3 cos(2z))
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18.10 problem 599
Internal problem ID [15368]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 599.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y +y=4cos(z)z

With initial conditions

[¥(0) = 0,4'(0) = 1]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

‘dsolve([diff(y(x),x$2)+y(x)=4*x*cos(x),y(O) = 0, D(y)(0) = 1],y(x), singsol=a#.1)

y(x) = z(cos (x) + sin (z) z)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 14

‘ DSolve [{y'' [x]+y[x]==4*x*Cos[x],{y[0]==0,y' [0]==1}},y([x],x, IncludeSingularSol#.ltions -> True]

y(z) = z(zsin(z) + cos(x))
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18.11 problem 600
Internal problem ID [15369]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 600.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// _ 4y/ 4 5y — 2ez$2

With initial conditions

[¥(0) = 2,4/(0) = 3]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve( [diff (y(x),x$2)-4*xdiff (y(x),x)+5*y(x)=2%x"2*xexp(x),y(0) = 2, D(y) (0) =J 3],y(x), sings

y(z) = (cos (z) — 2sin (z)) €*® + (1 + z)*€”

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 28

-

LDSolve [{y'' [x]-4x*y' [x]+5*y [x]==2*%x"2*Exp [x],{y[0]==2,y' [0]==3}},y[x],x, Includ}SingularSoluti

y(z) — €*((z + 1)* — 2¢” sin(z) + €” cos(z))
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18.12 problem 601
Internal problem ID [15370]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 601.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —6y +9y=16e*+ 9 —6

With initial conditions

[y(0) = 1,%'(0) = 1]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

‘ dsolve ([diff (y(x) ,x$2)-6*diff (y(x),x)+9*y(x)=16%exp(-x)+9*x-6,y(0) = 1, D(y) (P) =1],y(x), s

y(r) =¥z +z+e”

v/ Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 19

-

LDSolve [{y'' [x]-6*y' [x]+9*y[x]==16*Exp[-x]+9*x-6,{y[0]==1,y"' [0]==1}},y[x],x, Iﬁ\ ludeSingularSc

y(z) > ¥z +r+e®
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18.13 problem 602
Internal problem ID [15371]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 602.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" —y' = —5e7"(sin (z) + cos (z))

With initial conditions

[y(0) = —4,4/(0) = 5]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

-

Ldsolve([diff(y(x),x$2)—diff(y(x),x)=—5*exp(—x)*(sin(x)+cos(x)),Y(O) = -4, D(y} (0) = 5],y(x),

y(z) =2€" — 4+ e *(—2cos (z) + sin (z))

v/ Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 28

‘ DSolve[{y'' [x]-y' [x]==-5%Exp[-x]*(Sin[x]+Cos[x]),{y[0]==-4,y' [0]==5}},y[x],x, i[ncludeSingular

y(x) = e %(2e"(e® — 2) + sin(z) — 2 cos(z))
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18.14 problem 603
Internal problem ID [15372]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 603.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 2y + 2y = 46" cos (z)

With initial conditions

[y(m) = me™,y/(m) = €]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

‘dsolve([diff(y(x),x$2)—2*diff(y(x),x)+2*y(x)=4*exp(x)*cos(x),y(Pi) = Pi*exp(P#), D(y) (Pi) =

y(x) = e*(2z —m — 1)sin (z) — e"cos (z) 7

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 24

‘ DSolve [{y'' [x]-2*y' [x]+2*y[x]==4%Exp[x]*Cos[x],{y[Pi]l==Pi*Exp[Pi],y"' [Pi]l==Exp ‘[Pi] }r,yx],x,1

y(z) = —€®((—2x + 7 + 1) sin(z) + 7 cos(z))
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18.15 problem 604
Internal problem ID [15373]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 604.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

With initial conditions

[y(0) = 0,3'(0) = 1,4"(0) = 2]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

-

Ldsolve([diff(y(x),x$3)-diff(y(x),x)=-2*x,y(0) = 0, D(y)(0) = 1, (Dee2) (y) (0) } 2] ,y(x), sing

S
y(x) = 5 + 5 +z
v/ Solution by Mathematica

Time used: 0.024 (sec). Leaf size: 25

e

LDSolve {y''' [x]-y"' [x]==-2%x,{y[0]==0,y' [0]==1,y' ' [0]==2}},y[x],x, IncludeSingu}LarSolutions ->

—I

9 € e’
_) _— P
y(z) =" =+
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18.16 problem 605

Internal problem ID [15374]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 605.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

n T

Yy~ —y=38e

With initial conditions

[¥(0) = —1,%'(0) = 0,3"(0) = 1,4(0) = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

-

Ldsolve([diff(y(x),x$4)-y(x)=8*exp(x),y(0) = -1, D(y)(0) = 0, (Dee2)(y)(0) = 1} (Dee3) (y) (0)

y(z) = e + (2 — 3) €® + cos (z) + 2sin (z)

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28

e

LDSolve [{y'''' [x]-y[x]==8%Exp[x],{y[0]==-1,y' [0]==0,y"''[0]==1,y"'''[0]==0}},y [xj] ,X,IncludeSing

y(z) = 2e"z 4+ e — 3e” + 2sin(x) + cos(z)
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18.17 problem 606

Internal problem ID [15375]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 606.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

With initial conditions

[y(0) = 0,3'(0) = 0,4"(0) = 2]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 25

-

Ldsolve([diff(y(x),x$3)-y(x)=2*x,y(0) = 0, D(y)(0) = 0, (De@2) (y)(0) = 2],y(x)} singsol=all)

4e® 4e 3 cos (%ﬁ)

=2 -
y(z) z+ 3 3

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38

LDSolve [{y''' [x]-y[x]==2%x,{y[0]==0,y"' [0]==0,y' ' [0]==2}},y[x],x,IncludeSingularSolutions —> T

y(z) — % (—Gx + 4e” — 472 cos (@))
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18.18 problem 607

Internal problem ID [15376]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 607.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _with_linear_ symmetries]]

n T

Yy~ —y=38e

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

e B

dsolve([4iff (y(x),x84)-y (1) =B*exp(x),¥(0) = 0, D(y)(0) = 2, (DOE) () (0) = 4, (DEE3) (¥ (0) -

y(x) =26z

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 11

{DSolve [{y''''[x]-y[x]==8*Exp[x],{y[0]==0,y' [0]==2,y' ' [0]==4,y'''[0]==6}},y [x]J,x ,IncludeSingu

y(x) — 2e°x
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18.19 problem 608

Internal problem ID [15377]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 608.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 4y’ + by = sin (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve (diff (y(x) ,x$2)-4*diff (y(x),x)+5*y(x)=sin(x),y(x), singsol=all) J

cos (z) = sin(x)
8 + 8

y(x) = e sin () ¢ + €** cos (z) ¢; +

v/ Solution by Mathematica
Time used: 0.073 (sec). Leaf size: 36

LDSolve [y'' [x]-4xy' [x]+5*y[x]==Sin[x],y[x],x,IncludeSingularSolutions -> True]J

1
y(x) — 3 (sin(z) + cos(z) + 8c2e™ cos(z) + 8c1e* sin(z))
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18.20 problem 609

Internal problem ID [15378]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 609.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 2y’ + 5y = 4 cos (2z) + sin (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve (diff (y(x) ,x$2)+2+diff (y(x) ,x) +5*y(x)=4*cos(2*x)+sin(2*x) ,y(x), singsolfall)

y(x) = e ?sin (2x) co + €% cos (2x) ¢; + sin (2z)

v/ Solution by Mathematica
Time used: 0.338 (sec). Leaf size: 30

‘ DSolvel[y'' [x]+2*y' [x]+5*y[x]==4*Cos [2*x]+Sin[2*x],y[x],x, IncludeSingularSolut#ons -> True]

y(x) = e ®(cacos(2z) + (€” + ¢1) sin(2x))
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18.21 problem 610

Internal problem ID [15379]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 610.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

Yy —y=1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

dsolve(diff (y(x),x$2)-y(x)=1,y(x), singsol=all)

N

y(x) =ce™ "+ c1e° — 1

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 21

LDSolve [y'' [x]-y[x]==1,y[x],x,IncludeSingularSolutions -> True]

y(x) > c1e” + e —1
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18.22 problem 611

Internal problem ID [15380]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 611.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" —y=—2cos (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

Ldsolve(diff (y(x),x$2) -y (x)=—2%cos(x),y(x), singsol=all) J

y(x) = c2e™ 4 1€ + cos (z)

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 22

‘ DSolvel[y'' [x]-y[x]==-2%Cos[x],y[x],x,IncludeSingularSolutions -> True]

x

y(z) — cos(z) + c1e” + cre”
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18.23 problem 612
Internal problem ID [15381]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 612.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_2y/+y:4e—.’ll

With initial conditions

[y(co) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 12

‘ dsolve([diff (y(x),x$2)-2xdiff (y(x),x)+y(x)=4*exp(-x),y(infinity) = 0],y(x), s#ngsol=all)

y(x) = — signum (c;€”) 0o

v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 10

DSolve [{y'' [x]-2*y' [x]+y[x]==4*Exp[-x],{y[Infinity]l==0}},y[x],x, IncludeSingul#rSolutions ->

N

T

y(z) —> e
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18.24 problem 613
Internal problem ID [15382]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 613.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y'+4y +3y=8e"+9

With initial conditions

[y(—o0) = 3]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 14

Ldsolve( [diff (y(x),x$2)+4*diff (y(x) ,x)+3*y(x)=8*exp(x)+9,y(-infinity) = 3] ,y(x}) , singsol=all)

y(z) = —signum (c;e™*) 0o

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

-

.
DSolve[{y'' [x]+4xy' [x]+3*y[x]==8+Exp[x]+9,{y[-Infinity]==3}},y[x],x, IncludeSi#gularSolutions

N

{
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18.25 problem 614

Internal problem ID [15383]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 614.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' -y —by=1

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 19

‘ dsolve([diff (y(x),x$2)-diff (y(x),x)-5b*y(x)=1,y(infinity) = -1/5],y(x), singso#=all)

(-1+v21)
y(z) = — signum (02e_ 2 ) 00

v/ Solution by Mathematica
Time used: 0.559 (sec). Leaf size: 26

LDSolve [{y''[x]-y' [x]-5*y[x]==1,{y[Infinity]l==-1/5}},y[x],x, IncludeSingularSolﬁ.ltions -> True]

4(a) > L+ ()
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18.26 problem 615
Internal problem ID [15384]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 615.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y’ + 4y = 2€”(sin (x) + 7 cos (z))

With initial conditions

[y(—o00) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 13

‘ dsolve ([diff (y(x) ,x$2)+4*diff (y(x),x)+4*y(x)=2*exp(x)*(sin(x)+7*cos(x)), y(—in#inity) = 0],y(

y(z) = signum (e **¢;) oo

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

-

LDSolve [{y'' [x]+4*y' [x]+4*y[x]==2%Exp[x]*(Sin[x]+7*Cos[x]) ,{y[-Infinity]l==0}} ,}z [x] ,x,IncludeS

Not solved
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18.27 problem 616
Internal problem ID [15385]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 616.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 5y + 6y = 2e 2*(9sin (2x) + 4 cos (27))

With initial conditions

[y(co) = 0]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 31

dsolve ([diff (y(x),x$2)-5*diff (y(x),x)+6xy(x)=2%exp(-2*x)*(9*sin(2*x)+4*cos (2*#) ),y(infinity)

N

y(z) = ce® + (113 cos (2z) Jijs sin (2z)) e™2*

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [{y'' [x]-5*y' [x]+6*y[x]==2%Exp [-2*x] * (9%Sin [2*x]+4*Cos [2*x]) ,{y [Infinitil] ==0}},y[x],x,

Not solved
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18.28 problem 617
Internal problem ID [15386]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.3 Nonhomogeneous linear equations
with constant coefficients. Initial value problem. Exercises page 140

Problem number: 617.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 4y +4y = e7*(92% + 5z — 12)

With initial conditions

[y(o0) = 0]

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 14

Ldsolve( [diff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=exp(-x)*(9*x~2+5*x-12) ,y(infinit}r) = 0],y(x), s

y(z) = — signum (c;€**) oo

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

-

.
DSolve [{y'' [x]-4*y' [x]+4*y[x]==Exp [-x]* (9*x~2+5%x-12) ,{y [Infinity]==0}},y[x], # ,IncludeSingul

N J

{
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19 Chapter 2 (Higher order ODE’s). Section 15.4
Nonhomogeneous linear equations with
constant coeflicients. The Euler equations.
Exercises page 143

19.1 problem 618 . . . . . . . . H0T7]
19.2 problem 619 . . . . . . . L BIES
19.3 problem 620 . . . . . . . L. H09
19.4 problem 621 . . . . . . . ... e HI0
19.5 problem 622 . . . . . . . . BI1]
19.6 problem 623 . . . . . . .. L
19.7 problem 624 . . . . . .. L HI3
19.8 problem 625 . . . . . . . L. b14
19.9 problem 626 . . . . . . . .. L HI5
19.10problem 627 . . . . . . . . H16]
19.11problem 628 . . . . . . .. BIT
19.12problem 629 . . . . . .. L HIS
19.13problem 630 . . . . . . ... H19]
19.14problem 631 . . . . . . . .. 520
19.15problem 632 . . . . . ... L 5211
19.16problem 633 . . . . . . . ... 522
19.17problem 634 . . . . . . . L 523
19.18problem 635 . . . . . . . ... e H24
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19.1 problem 618
Internal problem ID [15387]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 618.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

w2y"+xy'—y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

-

dsolve(x~2*diff (y(x),x$2)+x*diff (y(x),x)-y(x)=0,y(x), singsol=all)

N\

2
T +c
y(z) = —

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 16

-

LDSolve [x~2*y' ' [x]+x*y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> True]

-

y(z) — % + cox
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19.2 problem 619
Internal problem ID [15388]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 619.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

x2y// + 3l‘yl +y= 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

e hY

dsolve(x~2*diff (y(x),x$2)+3*x*diff (y(x),x)+y(x)=0,y(x), singsol=all)

N\ J

() +aq
B T

y(z)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 17

J

e \

kDSolve [x~2*y' ' [x]+3*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

e log(z) + &1
x

y(z) =

908



19.3 problem 620
Internal problem ID [15389)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 620.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

22y +2zy +6y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve (x"2xdiff (y(x) ,x$2) +2*x*diff (y(x) ,x) +6*y(x)=0,y(x), singsol=all) J
c; sin (—\/ﬁzln(x)> + ¢y cos (—mzln(z)>
y(z) = 7z

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 42

‘ DSolve [x~2*y'' [x]+2*x*y' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel]

y(@) C3 COS (%\/ﬁlog(x))\;-zcl sin (1v/23log(z))
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19.4 problem 621
Internal problem ID [15390]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 621.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

zyll_i_yI:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

dsolve (x*diff (y(x) ,x$2)+diff (y(x),x)=0,y(x), singsol=all)

N J

y(x) =coIn(z) + 4

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 13

‘DSolve [xxy'' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = c1 log(x) + ¢
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19.5 problem 622
Internal problem ID [15391]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 622.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2+2)°y +32+z)y —3y=0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

Ldsolve ((x+2) "2*%diff (y(x) ,x$2) +3* (x+2) *diff (y(x) ,x)-3*y(x)=0,y(x), singsol=all})

_ato(@+2)?
(x + 2)3

y(z)

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 20

LDSolve [(x+2) "2*y' ' [x]+3*(x+2) *y ' [x]-3*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

Co

yx) > alz+2)+ (x-l——2)3
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19.6 problem 623
Internal problem ID [15392]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 623.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(14+22)y" —2(1+2z)y +4y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve((2*x+1)‘2*diff(y(x),x$2)-2*(2*x+1)*diff(y(x),x)+4*y(x)=0,y(x), singso;%all)

y(z) = (2x + 1) (—c2In(2) —2|—c2 In(2z 4+ 1) 4 c1)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 23

‘ DSolve [(2*x+1) "2y ' ' [x]-2% (2*x+1)*y' [x]+4*y[x]==0,y[x],x, IncludeSingularSolut#ons -> Truel

y(xz) = 2z + 1)(colog(2z + 1) + ¢1)
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19.7 problem 624
Internal problem ID [15393]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 624.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

x2y/// _ 3.’[31/” + 33/, =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 16

-

.
dsolve (x~2*diff (y(x),x$3) -3*x*diff (y(x),x$2)+3*diff (y(x),x)=0,y(x), singsol=a#1)

N\

y(z) = 3zt + o + ¢4

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 26

-

N
LDSolve [x~2xy' ' ' [x]-3*x*y'' [x]+3*y' [x]==0,y[x],x,IncludeSingularSolutions -> T)fue]

ozt cx?

y(.’E)—)T+T+Cg
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19.8 problem 625
Internal problem ID [15394]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 625.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

11723/” _ 2y/ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

-

dsolve (x~2*diff (y(x),x$3)=2*diff (y(x),x),y(x), singsol=all)

N\

y(x) = c1 + coIn (x) + c32°

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 22

-

LDSolve [x~2xy''' [x]==2*y' [x],y[x],x,IncludeSingularSolutions -> Truel

-/

3
y(z) — % + c1log(z) + 3
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19.9 problem 626
Internal problem ID [15395]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 626.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

(.’E + 1)2 y/// _ 122/ =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

Ldsolve ((x+1)"2*%diff (y(x) ,x$3)-12*diff (y(x) ,x)=0,y(x), singsol=all) J

Co 5
r)=c¢ +——=+c3(l+z
v@) =+ s el +a)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 30

LDSolve [(x+1)~2*y' "' [x]-12%y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

&)

1 5
y(x) — 501(93 +1)° — m

+c3

015



19.10 problem 627
Internal problem ID [15396]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 627.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

(14+22)*y" +21+22)y" +9 =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

Ldsolve ((2%x+1) "2*diff (y(x) ,x$3) +2% (2*x+1) *diff (y(x) ,x$2) +diff (y(x) ,x)=0,y(x) ,J singsol=all)

c2(2z + 1) sin (—@ + w> c3(2z + 1) cos (—@ + w>
2 + 2

y(r) =c1 +

v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 58

-

.
DSolve [(2*x+1) "2y ' ' ' [x]+2x (2*x+1)*y' ' [x]+y' [x]==0,y[x],x, IncludeSingularSolu#ions -> Truel

N\

y(z) = é(2x+1) ((201 —¢5) cos (% log (22 + 1)) + (14203 sin (% log (22 + 1))) e

016



19.11 problem 628

Internal problem ID [15397]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 628.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z?y" +zy +y = (6 — In(z))

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

e N

Ldsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=x*(6—1n(x)),y(x), singsol=a11)J

z(ln(z) = 7)

y(x) =sin (In (z)) ca + cos (In (z)) ¢; — 5

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 27

e B

LDSolve [x~2*y' ' [x]+x*y' [x]+y[x]==x*(6-Log[x]),y[x],x,IncludeSingularSolutions j-> True]

y(x) — —%x(log(:c) —7) 4 ¢1 cos(log(x)) + c2 sin(log(z))
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19.12 problem 629

Internal problem ID [15398]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 629.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

z%y" — 2y = sin (In (z))

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

-

Ldsolve(x’?*diff (y(x) ,x$2)-2+y (x)=sin(1n(x)),y(x), singsol=all)

~—

cos(In(z)) 3sin(ln(z))
10 10

c
y(z) = ;1 + ez’ +

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 31

-

N
LDSolve [x~2*y' ' [x]-2*y[x]==Sin[Log[x]],y[x],x,IncludeSingularSolutions -> True}]

y(e) = o? + L 4 l—lo(cos(log(a:)) _ 3sin(log(z)))

018



19.13 problem 630
Internal problem ID [15399]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 630.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

161n (z)

ny// _ $y, _ 3y - _
T

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

e

Ldsolve (x72*diff (y(x) ,x$2) -x*diff (y(x),x)-3*y(x)=-16%1n(x) /x,y(x), singsol=all}

4epzt 4 81n (2)° + 41n (z) + 4e; + 1
y(z) = 1

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 35

LDSolve [x~2xy' ' [x]-x*y' [x]-3*y[x]==-16*Log[x]/x,y[x],x, IncludeSingularSolutionJE -> True]

y(z) - 4oz + 8log?(z) + 4log(x) + 1+ 4cy
4z
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19.14 problem 631

Internal problem ID [15400]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 631.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22y — 2wy — 2y =2 —22+2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

e hY

dsolve (x~2+diff (y(x) ,x$2) -2+x*diff (y(x),x)-2+y (x)=x"2-2#x+2,y(x), singsol=all)

N\ J

N

viT x
2 _
4
v/ Solution by Mathematica

Time used: 0.398 (sec). Leaf size: 53

-

LDsolve [x~2%y' ' [x]-2%x*xy' [x]-2xy[x]==x"2-2*x+2,y[x],x, IncludeSingularSolutionsJ -> Truel

520



19.15 problem 632

Internal problem ID [15401]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 632.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

1172 y//

+ay —y=a"

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

-

N\

dsolve (x~2*diff (y(x),x$2) +x*diff (y(x),x)-y(x)=x"m,y(x), singsol=all)

c
y(z) = ;1 + cox +

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 27

m

(m—1)(m+1)

-

N\

DSolve [x~2*y'' [x]+x*y' [x]-y[x]==x"m,y[x],x,IncludeSingularSolutions ->

True]

J

y(z) =

m

m2—1

921
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19.16 problem 633

Internal problem ID [15402]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 633.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

22y’ + dxy’ + 2y = 2In (z)® + 12z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

Ldsolve(x‘2*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=2*(1n(x))‘2+12*x,y(x), sing%ol=all)

_ Z a _ 2
y(z)— 2+2z+2+ 31n(x)+ln(m)
\/ Solution by Mathematica

Time used: 0.025 (sec). Leaf size: 32

-

.
DSolve [x~2*y'' [x]+4*x*y' [x]+2%y[x]==2%(Log[x]) "2+12*x,y[x],x, IncludeSingularS{olutions -> Tru

N

7
y(z) — %12 + 22 + log®(z) — 3log(z) + % t3
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19.17 problem 634

Internal problem ID [15403]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 634.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

(z+1)7°y" +3x+1)2y +(x+1)y=6In(z+1)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

Ldsolve ((x+1)"3*diff (y(x) ,x$2) +3* (x+1) "2xdiff (y(x) ,x)+(x+1) *y (x)=6*1n(x+1), y(x}) , singsol=all)

_ aln(l+z)+In(1+2)°+c
1+

y(z)

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 27

DSolve [(x+1) "3xy'' [x]+3*(x+1) "2y [x]+(x+1)*y[x]==6*Log[x+1],y[x],x, IncludeSi#gularSolutions

N

log’(z + 1) + colog(z +1) + ¢,
z+1

y(z) =
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19.18 problem 635

Internal problem ID [15404]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.4 Nonhomogeneous linear equations
with constant coefficients. The Euler equations. Exercises page 143

Problem number: 635.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(z—2)%y" -3z —-2)y +4y ==z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

Ldsolve ((x-2)"2*diff (y(x) ,x$2) -3*(x-2) *diff (y(x) ,x) +4*y(x)=x,y(x), singsol=all})

y(x)=(:v—2)2c2+(x—2)21n(x—2)cl+x_g

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 31

-

.
DSolve [(x-2)~2*y'' [x]-3*(x-2)*y' [x]+4*y[x]==x,y[x],x,IncludeSingularSolutions -> True]

y(x) = =+ ci(x — 2)* + 2¢3(x — 2)* log(z — 2) — g
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20.1 problem 636
Internal problem ID [15405]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 636.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(1+2z)y" + 4z —2)y' —8y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

Ldsolve ((2*x+1) *diff (y(x) ,x$2) +(4*x-2) *diff (y(x),x)-8*y(x)=0,y(x), singsol=a11})

y(x) = 4e12’ + e + ¢

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 27

e

kDSolve [(2*x+1) *y' ' [x]+(4*x-2) *y' [x]-8*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

1
y(x) — €2 (42° + 1) + c1e”™

927



20.2 problem 637
Internal problem ID [15406]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 637.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

(2 —2z)y"+(2x—3)y —2y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

( hY

dsolve ((x~2-x) *diff (y(x) ,x$2)+(2*x-3) *diff (y(x),x)-2*y(x)=0,y(x), singsol=a11?

N\ J

C1 3
y(z) = P"‘CQ(.’IJ_ 5)

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 23

LDSOlve [(x"2-x) *y' ' [x]+(2*%x-3) *y' [x]-2*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> True]

C1 1
y(x) — o + 662(3 — 2z1)
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20.3 problem 638
Internal problem ID [15407]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 638.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22° +3z)y" — 6y (z+1)+6y=6

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

!dsolve((3*x+2*x“2)*diff(y(x),x$2)—6*(1+x)*diff(y(x),x)+6*y(x)=6,y(x), singsol%all)

y(x) =cor® + iz +c +1

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 20

( N
LDSOlve [(B*x+2*x~2)xy ' ' [x]-6*(1+x) *xy' [x] +6*y [x]==6,y[x],x, IncludeSingularSolutjions -> True]

y(x) =’ —c(z +1)+1
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20.4 problem 639
Internal problem ID [15408]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 639.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2’(In(z) = 1)y" -2y +y =0

Given that one solution of the ode is

I
8

n

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 12

dsolve([x~2*(1n(x)-1)*diff (y(x) ,x$2) -x*diff (y(x) ,x)+y(x)=0,x],singsol=all)

N J

y(x) = 1z + coIn (7)

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 16

‘ DSolve [x"2*(Log[x]-1)*y'' [x]-x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions +> True]

y(x) = a1z — co log(z)

530



20.5 problem 640
Internal problem ID [15409]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 640.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" + (tan (z) — 2 cot (z)) i + 2cot (z)’y =0

Given that one solution of the ode is

y1 = sin ()

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 13

-

Ldsolve ([diff(y(x),x$2)+(tan(x)-2*cot (x))*diff (y(x) ,x)+2*cot(x) ~2*y(x)=0, sin(ﬁ\ 1,singsol=all)

y(x) = sin (z) (sin (z) c2 + ¢1)

v/ Solution by Mathematica
Time used: 2.22 (sec). Leaf size: 27

LDSolve [y'' [x]+(Tan[x]-2*Cot [x])*y' [x]+2*Cot [x] “2*y[x]==0,y[x],x, IncludeSinguljarSolutions ->

y(x) = c11/—sin?(z) — ¢y sin®(z)
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20.6 problem 641
Internal problem ID [15410]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 641.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" + 3 tan (z) + cos ()’ y = 0

Given that one solution of the ode is

y1 = cos (sin (z))

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15

-

Ldsolve ([diff (y(x),x$2)+tan(x)*diff (y(x),x)+cos(x) "2*y(x)=0,cos(sin(x))], singé\ 1=all)

y(z) = ¢y sin (sin (x)) + ¢; cos (sin (z))

v/ Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 18

LDSolve [y'' [x]+Tan[x]*y' [x]+Cos[x] ~2*y[x]==0,y[x],x,IncludeSingularSolutions —f True]

y(x) — cosin(sin(z)) + ¢; cos(sin(z))
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20.7 problem 642
Internal problem ID [15411]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 642.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

(x2+1)y”+xy’—y=1

Given that one solution of the ode is

Nh=z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18
Ldsolve( [(1+x72) #diff (y(x) ,x$2) +x*diff (y(x) ,x)-y(x)=1,x],singsol=all) J

yx)=val+ley+ar—1

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 80

‘ DSolve [(1+x72) *y' ' [x]+x*y' [x]-y[x]==1,y[x],x,IncludeSingularSolutions -> Trueﬂ

(2) = V22 + 14 (a1 —ic)z? + z(c1 (—vV22 + 1) + V> + 1+ 1) + ¢
Y v2+1l—=z
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20.8 problem 643
Internal problem ID [15412]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 643.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

1172y” _ .Tyl _ 3y — 51:4

Given that one solution of the ode is

8|

n

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

e

tdsolve([x‘Z*diff(y(x),x$2)-x*diff(y(x),x)-3*y(x)=5*x‘4,1/x],singsol=all)

~—

czz4 +2° 4+
y@) = 4

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 21

‘ DSolve [x~2xy' ' [x]-x*y' [x]-3*y[x]==5%x"4,y[x],x,IncludeSingularSolutions -> Tr#e]

22+ ozt + ¢
% -

y(z) -

534



20.9 problem 644
Internal problem ID [15413]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 644.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

-1y —zy +y=(z—1)°¢

Given that one solution of the ode is

|
@

n

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

-

Ldsolve( [(x-1)*diff (y(x) ,x$2)-x*diff (y(x),x)+y(x)=(x-1) "2*exp(x),exp(x)], singé\ 1=all)

2 2 -9 T
y(z) = (z* + 012 z)e 1oz

v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 28

-

.
LDSolve [(x-D)*y' ' [x]-x*y' [x]+y[x]==(x-1)"2xExp [x] ,y[x] ,x, IncludeSingularSolutiﬁons -> True]

2
y(x) — e”(% - x+cl> — G
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20.10 problem 645
Internal problem ID [15414]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 645.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

3z

V' +y e Ty=e"

Given that one solution of the ode is

Y1 = COS (e_””)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

Ldsolve([diff(y(x),x$2)+diff(y(x),x)+exp(-2*x)*y(x)=exp(-3*x),cos(exp(-X))],si gsol=all)

y(z) =sin (e7*) ca +cos (7)1 +sin (e7%) +e7*

v Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 30

LDSolve [y'' [x]+y' [x]+Exp [-2*x] *y [x] ==Exp [-3*x] ,y [x] ,x, IncludeSingularSolutionsJ -> Truel

y(z) = e * +cicos (e7) — casin (e77)
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20.11 problem 646
Internal problem ID [15415]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 646.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

(¢ —1)°

(w4—x3)y”—|—(2z3—2x2—w)y’—y= p

Given that one solution of the ode is

I
8|+

n

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve ([(x~4-x"3)*diff (y(x) ,x$2)+(2*x"3-2*x"2-x) *diff (y(x) ,x) -y (x)=(x-1) “2/X,J1/x] ,singsol=al

ereiz —In(z)+ e+

y(z) = .

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 27

e

LDSolve [(x"4-x"3)*y' ' [x]+(2*%x~3-2*%x"2-x) *y ' [x] -y [x]==(x-1)"2/x,y[x],x, IncludeSﬁn@larSolution

z —log(z) + co (—e§> z+c

y(z) = .

837



20.12 problem 647
Internal problem ID [15416]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 647.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y//_y/_i_eme:Ie%_l

Given that one solution of the ode is

y1 = sin (e”)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)+exp(2*x)*y(x)=x*exp(2*x)-1,sin(exp(x))], sjingsol=a11)

y(x) = sin (e”) ca + cos (e%) c; + &

v Solution by Mathematica
Time used: 0.341 (sec). Leaf size: 21

LDSolve [y'' [x]-y' [x]+Exp [2*x] *xy [x]==x*Exp [2*x] -1,y [x] ,x, IncludeSingularSolutiojis -> True]

y(x) = x + 1 cos (€*) + ¢y sin (€)
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20.13 problem 648
Internal problem ID [15417]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 648.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z(z—1)y" — (22 — 1)y + 2y = (2z — 3) z*

Given that one solution of the ode is

Il
8

n

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

-

dsolve([x*(x—l)*diff(y(x),x$2)—(2*x—1)*diff(y(x),x)+2*y(x)=x“2*(2*x—3),x‘2],s%ngsol=a11)

N

y(x) = oz + 2° — 2017 + ¢

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 40

e N
LDSolve [xx(x-1)*y' ' [x]-(2*x-1)*y"' [x]+2*y [x] ==x"2% (2*%x-3) ,y[x] ,x,IncludeSingularSolutions -> T

1 1 c
y(z) = x3 + <—§+cl)x2+(1—2cl+02)x—§+c1—52
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20.14 problem 653
Internal problem ID [15418]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 653.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

1
sin ()

y' +y=

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

dsolve(diff (y(x),x$2)+y(x)=1/sin(x),y(x), singsol=all)

N\ J

y(z) = In (sin (z)) sin () + (¢; — x) cos (z) + sin (z) co

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 24

‘ DSolvel[y'' [x]+y[x]==1/Sin[x],y[x],x,IncludeSingularSolutions -> True]

y(x) = (—x + 1) cos(z) + sin(z)(log(sin(z)) + c2)
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20.15 problem 654
Internal problem ID [15419]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 654.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

1
" r_
vty = 1+e*
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30
Ldsolve (diff(y(x) ,x$2)+diff (y(x),x)=1/(1+exp(x)),y(x), singsol=all) J

y(z) = (—e® —1)In(1+€") —cie™® + ¢ + In(e?)

v Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 33

LDSolve [y''[x]+y' [x]==1/(1+Exp[x]),y[x],x,IncludeSingularSolutions -> True] J

y(z) >z —log(e"+1)—e *(log(e"+1)+c1) + o
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20.16 problem 655
Internal problem ID [15420]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 655.

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: 19

e hY

dsolve(diff (y(x),x$2)+y(x)=1/cos(x)"3,y(x), singsol=all)

N\ J

sec (z)

y(x) = (_1 + Cl) Ccos (x) + sin (g;) cy+ 5

v Solution by Mathematica
Time used: 0.066 (sec). Leaf size: 25

e

kDSolve [y'' [x]+y[x]==1/Cos[x]~3,y[x],x,IncludeSingularSolutions -> Truel

~—

sec(z)
2

y(zx) —» — + ¢ cos(z) + sin(z) (tan(x) + c2)
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20.17 problem 656
Internal problem ID [15421]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 656.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

1
\/sin (z)® cos (z)

y' +y=

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 48

~—

[dsolve(diff(y(x),x$2)+y(x)=1/sqrt(sin(x)“5*cos(x)),y(x), singsol=all)

cos (x)

\/ sin (z)° cos (z)
/ sin ( dx cos ()

sin x) cos (

y(z) = sin (z) c2 + cos (z) c1 + / dx | sin ()

v/ Solution by Mathematica
Time used: 0.162 (sec). Leaf size: 35

‘ DSolvely'' [x]+y[x]==1/Sqrt[Sin[x] "5*Cos[x]],y[x],x,IncludeSingularSolutions —# Truel

y(z) — c1 cos(z) + cosin(z) + %cscs(x) (sin®(z) cos(x))3/ 2
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20.18 problem 657
Internal problem ID [15422]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 657.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

T

Il_2l —
VoY= ey

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

Ldsolve (diff (y(x) ,x$2)-2*diff (y(x) ,x)+y(x)=exp(x)/(x"2+1) ,y(x), singsol=all) J

In(z?+1)

5 + z arctan (:c))

y(z) =€ (02 +ar—

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 35

‘ DSolvel[y'' [x]-2*y' [x]+y[x]==Exp[x]/(1+x"2),y[x],x,IncludeSingularSolutions ->‘ True]

y(z) — %e“’ (2z arctan(z) — log (2> + 1) + 2(caz + c1))
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20.19 problem 658
Internal problem ID [15423]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 658.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

—T

y//+2y/+2y: .e
sin (z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x) ,x$2)+2+diff (y(x) ,x)+2*xy(x)=1/(exp(x)*sin(x)),y(x), singsol=all)

T

y(x) = —(—In(sin (z)) sin (z) + (x — ¢1) cos (z) —sin (z) cz) €~

v Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 30

‘ DSolvel[y'' [x]+2*y' [x]+2*y[x]==1/(Exp[x]*Sin[x]),y[x],x, IncludeSingularSolutio#s -> True]

y(x) = e *((—z + c2) cos(z) + sin(z)(log(sin(z)) + ¢1))
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20.20 problem 659
Internal problem ID [15424]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 659.

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: 22

e hY

dsolve(diff (y(x),x$2)+y(x)=2/sin(x)"3,y(x), singsol=all)

N\ J

y(z) = (c1 + 2 cot (z)) cos (z) + sin (x) ca — csc ()

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 25

‘ DSolvely'' [x]+y[x]==2/8in[x]"3,y[x],x,IncludeSingularSolutions -> Truel

y(x) = —cse(z) + o sin(z) + cos(x) (2 cot(x) + ¢1)
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20.21 problem 660
Internal problem ID [15425]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 660.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y// + y/ — e2x cos (em)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

-

Ldsolve(diff (y(x),x$2) +diff (y (x) ,x)=exp(2*x)*cos (exp(x)) ,y(x), singsol=all) }

y(x) = (—c1 + 2sin (€®)) e™ + ¢y — cos (%) — 1

v/ Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 32

‘ DSolvely'' [x]+y' [x]==Exp[2*x]*Cos[Exp[x]],y[x],x,IncludeSingularSolutions -> True]

y(z) = c2 — e %(—2sin (%) + €” cos (€¥) + ¢1)
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20.22 problem 661
Internal problem ID [15426]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 661.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y///_i_y//:x_1

3

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

e

Ldsolve(diff(y(x),x$3)+diff(y(x),x$2)=(x-1)/x‘3,y(x), singsol=all)

~—

132
y(x) = — 5 + cox + 3

(f f e~ explntegral, (—z)z?—2e®ci 22 +2—1 d.’IIdl’)

v/ Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 35

‘DSolve [y''' [x]+y' ' [x]==(x-1)/x"3,y[x] ,x,IncludeSingularSolutions -> True]

e ® ExplntegralEi(z)
2

y(x) — —log(z) + c1e™® + c3z + ¢
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20.23 problem 662
Internal problem ID [15427]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 662.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

ry’ — (22" +1)y = 4736

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘dsolve(x*diff(y(x),x$2)—(1+2*x“2)*diff(y(x),x)=4*x‘3*exp(x”2),y(x), singsol=all)

222 +¢; — 2)e*
y(zr) = ( ; ) +co

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 25

‘ DSolve [x*y'' [x]-(1+2*x~2) *y' [x]==4*x"3*Exp[x~2],y[x],x, IncludeSingularSolutio#s -> True]

y(z) = (x2 -1+ %) +c
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20.24 problem 663
Internal problem ID [15428]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 663.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" —2y'tan(z) =1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x),x$2)-2*tan(x)*diff (y(x),x)=1,y(x), singsol=all) J

In(1+cos(2z)) In(cos(z)) (4c; + 2z)tan (z)

y(z) = — 1 + 5 + 1 +c

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 19

LDSolve [y'' [x]-2*Tan[x]*y' [x]==1,y[x],x,IncludeSingularSolutions -> True] J

y(x) — (g + cl> tan(z) + co
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20.25 problem 664
Internal problem ID [15429]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 664.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

zln(z)y” —y =In(z)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

Ldsolve (x*#1n(x)*diff (y(x) ,x$2)-diff (y(x),x)=1n(x)"2,y(x), singsol=all) J

y(z) =In(z)’z+2(c; — 2)In(2) + (—c1 + 2) £ + ¢,

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 29

LDSolve [x*Log[x]*y'' [x]-y' [x]==Logl[x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) = zlog’(z) — (=2 +c1)z + (=2 + 1)z log(z) + ¢z
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20.26 problem 665
Internal problem ID [15430]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 665.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

Y’ + 2z — 1)y = —4a?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

-

Ldsolve(x*diff(y(x),x$2)+(2*x—1)*diff(y(x),x)=—4*x‘2,y(x), singsol=all)

~—

(=22 — 1) cie™*
4

y(z) = -+

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 35

LDSolve [xxy' ' [x]+(2*x-1)*y' [x]==-4*x"2,y[x] ,x,IncludeSingularSolutions -> True}]

1
y(x) = ey — 4—16_2”” (462zx2 + 2c1x + cl)
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20.27 problem 666
Internal problem ID [15431]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 666.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y" + ' tan (z) = cot (z) cos ()

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

Ldsolve (diff (y(x),x$2)+tan(x)*diff (y(x) ,x)=cos(x)*cot(x),y(x), singsol=all) J

y(z) = ca +sin(z) (—1 + In (sin (z)) + ¢1)

v/ Solution by Mathematica
Time used: 0.14 (sec). Leaf size: 39

‘ DSolvely'' [x]+Tan[x]*y' [x]==Cos [x]*Cot [x],y[x],x,IncludeSingularSolutions -> True]

y(z) = %\/sinz(x) log (sin®(z)) — (14 ¢2)4/sin?(z) + &1
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20.28 problem 667
Internal problem ID [15432]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 667.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

dzy’ + 2y +y=1

With initial conditions

[y(c0) = 1]

X Solution by Maple

-

Ldsolve( [4*x*diff (y(x),x$2)+2xdiff (y(x),x)+y(x)=1,y(infinity) = 1],y(x), singé\ 1=all)

No solution found

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 25

‘ DSolve [{4*x*y'' [x]+2xy' [x]+y[x]==1,{y[Infinity]l==1}},y[x],x, IncludeSingularSoiutions -> True

y(z) = c1cos (V) + casin (vVz) + 1
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20.29 problem 668
Internal problem ID [15433]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 668.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

6+ x

doy" +2 +y=—3

With initial conditions

[y(c0) = 0]

v/ Solution by Maple
Time used: 0.75 (sec). Leaf size: 41

-

Ldsolve( [4*xx*diff (y(x) ,x$2)+2*diff (y(x) ,x)+y(x)=(6+x)/x"2,y(infinity) = 0] ,y(x}) , singsol=all)

y(x) = undefined

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 27

-

.
DSolve [{4x*xxy'' [x]+2*y' [x]+y[x]==(6+x)/x"2,{y[Infinity]==0}},y[x],x, IncludeSi#gularSolutions

N

y(z) = % + ¢1 cos (V) + e sin (V)
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20.30 problem 669
Internal problem ID [15434]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 669.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

(z2 +1)y" + 2zy =

2 +1

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 10

Ldsolve([(1+x”2)*diff(y(x),x$2)+2*x*diff(y(x),x)=1/(1+x“2),y(infinity) = 1/8*??”2, D(y) (0) =

y(z) = arcta,;l (x)

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 13

DSolve [{(1+x~2)*y"' ' [x]+2*x*y' [x]==1/(1+x"2) ,{y[Infinity]==Pi~2/8,y' [0]==0}},y[x],x,IncludeSi

N

arctan(z)?

y(z) — 5
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20.31 problem 670
Internal problem ID [15435]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 670.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

l-2)y' +2y —y=(z—1)°¢

With initial conditions

[y(—o00) = 0,4/(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 16

-

Ldsolve( [(1-x) *diff (y(x),x$2) +x*diff (y(x) ,x)-y(x)=(x-1) "2*exp(x) ,y(-infinity) j\= 0, D(y)(0) =

y(z) = _ac(a: —22) e”

v Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 16

‘ DSolve [{(1-x)*y' ' [x]+x*y' [x]-y[x]==(x-1)"2*Exp[x],{y[-Infinity]==0,y' [0]==1}} Ly [x],x,Include

y(z) — —%ew(x -2z
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20.32 problem 671
Internal problem ID [15436]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 671.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

(2 - In(2))’

222 —In(z))y" +z(4d —In(2)y —y = NG

With initial conditions

[y(c0) = 0]

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 21

-

Ldsolve ([2#x72%(2-1n(x) ) *diff (y(x) ,x$2) +x* (4-1n(x) ) *diff (y(x) ,x)-y(x)= (2—ln(x)}) ~2/sqrt(x) ,y(@

xIn(z)co—In(z)+1
vz
X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

-

LDSolve [{2*x"2* (2-Log[x]) *y"' ' [x]+x*(4-Log[x])*y' [x]-y[x]==(2-Log[x])~2/Sqrt [x]} {y[Infinity]==

Not solved
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20.33 problem 672
Internal problem ID [15437]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 672.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

2y

y//+__y:4ea:
X

With initial conditions

[y(—o0) = 0,y'(—1) = —e ]

v Solution by Maple
Time used: 0.141 (sec). Leaf size: 13

-

dsolve([diff (y(x),x$2)+2/x*diff (y(x),x)-y(x)=4*exp(x),y(-infinity) = 0, D(y) (\%1) = -1/exp(1)

N\

y(@) = (z-1)¢

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 12

‘ DSolve [{y'' [x]+2/x*y' [x]-y[x]==4%Exp[x],{y[-Infinity]l==0,y' [-1]==-1/Exp[1]}} ,${ [x] ,x,IncludeS

y(z) = e®(x — 1)
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20.34 problem 673
Internal problem ID [15438]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 673.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(In(z) — 1)y" — 2%y + yx = 2In ()

With initial conditions

[y(co) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 16

-

dsolve([x~3*(In(x)-1)*diff (y(x) ,x$2)-x"2*diff (y(x) ,x)+x*y(x)=2*1n(x) ,y(infini\*:y) =0],y(x),

N

—ciln(z)z+1
x

y(z) =

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 8

e

LDSolve [{x"3*(Log[x]-1)*y' ' [x]-x"2*y"' [x]+x*y[x]==2*Log[x],{y[Infinity]l==0}},y [}(] ,X,IncludeSin

y(z) = %
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20.35 problem 674
Internal problem ID [15439)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 15.5 Linear equations with variable coef-
ficients. The Lagrange method. Exercises page 148

Problem number: 674.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2 —20)y" + (2> +2)y - 21 —z)y =22 — 2

With initial conditions

[y(o0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 13

Ldsolve([(x“2—2*x)*diff(y(x),x$2)+(2—x“2)*diff(y(x),x)-2*(1-x)*y(x)=2*(x—1),y(ﬁnfinity) =11,

y(z) = —signum (¢;z%) oo

v/ Solution by Mathematica
Time used: 0.314 (sec). Leaf size: 6

Lns°1ve[{(x*2-2*x)*y"[x]+(2-x*2)*y-[x]-2*(1—x)*y[x]==2*(x-1),{y[Infinity]==1}},y[x],x,Includ

y(z) = 1
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21 Chapter 2 (Higher order ODE’s). Section 16.
The method of isoclines for differential
equations of the second order. Exercises page

158
21.1 problem 696 . . . . . .. L e H63]
21.2 problem 697 . . . . . ... BLer!
21.3 problem 698 . . . . . . .. L Hoh
21.4 problem 699 . . . . . ...
21.5 problem 700 . . . . . . .. e e e H68
21.6 problem 701 . . . . . . . .. L 69
21.7 problem 702 . . . . . ... H70
21.8 problem 703 . . . . . ... Lyal
21.9 problem 704 . . . . . . . e e LY
21.10problem 705 . . . . . ..o e e e 573l
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21.1 problem 696
Internal problem ID [15440]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 696.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

24+ +xz=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

‘dsolve(diff(x(t),t$2)+diff(x(t),t)+x(t)=0,x(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 42

DSolve[x''[t]+x' [t]+x[t]==0,x[t],t,IncludeSingularSolutions -> True]

N J

z(t) — e7? (cz cos (g) + ¢y sin (g))
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21.2 problem 697
Internal problem ID [15441]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 697.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

2 +22' +6x=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

‘dsolve(diff(x(t),t$2)+2*diff(x(t),t)+6*x(t)=0,x(t), singsol=all)

z(t)=e" (cl sin (\/515) + ¢y cos <\/5t)>

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 34

‘ DSolve[x'' [t]+2*x' [t]+6*x[t]==0,x[t],t,IncludeSingularSolutions -> True]

z(t) > e <02 cos (\/515) + ¢ sin (\/515))
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21.3 problem 698
Internal problem ID [15442]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 698.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

2 +22 +x=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

‘dsolve(diff(x(t),t$2)+2*diff(x(t),t)+x(t)=0,x(t), singsol=all)

z(t) = e *(cat + c1)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

‘ DSolve[x'' [t]+2*x' [t]+x[t]==0,x[t],t,IncludeSingularSolutions -> True]

z(t) = e *(cat +¢1)
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21.4 problem 699
Internal problem ID [15443]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 699.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

2 +2%+z=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 61

] dsolve(diff (x(t),t$2)+diff (x(t),t) 2+x(t)=0,x(t), singsol=all) J

z(t) 1
-2 d a|l—t—c=0
V2+4e2-9c, —4 a 2

z(t) 1
2 d al|—-t—c=0
/ V2+4e 29, —4 a ?
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v/ Solution by Mathematica

Time used: 0.81 (sec). Leaf size: 272

kDSolve [x''[t]+x' [t]"2+x[t]==0,x[t],t,IncludeSingularSolutions -> True]

z(t) — InverseFunction

z(t) — InverseFunction

z(t) — InverseFunction

z(t) — InverseFunction

z(t) — InverseFunction

z(t) — InverseFunction

S
- V2 dK[1)&| [t + )]
1 V/2e2Ke; — 2K[1] + 1
S
V2 dK[2)&| [t + )]
J1 o /2e72KBe; — 2K[2] +1
S
— V2 dK[1]& | [t + co]
J1 /2e2Kl(—¢;) — 2K[1] + 1
S
— V2 dK[1)& | [t + c)]
1 /2e2Klley — 2K[1] + 1
S
V2 dK[2]& | [t + c2]
J1 \/2e7 KB (—¢y) — 2K[2] + 1
S
V2 dK[2)& | [t + co]
J1 o \/2e7KBe; — 2K[2] 4+ 1

967



21.5 problem 700
Internal problem ID [15444]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 700.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

=22+ —2% =0

X Solution by Maple

‘dsolve(diff(x(t),t$2)-2*diff(x(t),t)”2+diff(x(t),t)—2*x(t)=0,x(t), singsol=a}})

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve[x'' [t]-2*x'[t]~2+x' [t]-2*x[t]==0,x[t],t,IncludeSingularSolutions -> Tr#e]

Not solved
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21.6 problem 701

Internal problem ID [15445]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 701.

ODE order: 2.

ODE degree: 0.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _reducible, _mu_x_y1]]

/
2 —ze® =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

-x(t)*exp(diff(x(t),t))=0,x(t), singsol=all)

- 2 _1 _a] —t—c= 0
LambertW (%) +1

v/ Solution by Mathematica
Time used: 0.389 (sec). Leaf size: 126

~—

LDSolve [x''[t]-x[t]*Exp[x' [t]]==0,x[t],t,IncludeSingularSolutions -> Truel

z(t) — InverseFunction /1 . K[1]2+2 ) - dK [1]&| [t + co
#1 1
z(t) — InverseFunction /1 K[1]2+2( e ) dK [1]& | [t + ¢
2e
#1
z(t) — InverseFunction / K[1]2+20 ) - dK [1]& | [t + c2]

969



21.7 problem 702
Internal problem ID [15446]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 702.

ODE order: 2.

ODE degree: 0.

CAS Maple gives this as type [[_2nd_order, _missing x]]

X Solution by Maple

e hY

dsolve (diff (x(t),t$2)+exp(-diff (x(t),t))-x(t)=0,x(t), singsol=all)

N J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

e hY

DSolve[x'' [t]+Exp[-x'[t]]-x[t]==0,x[t],t,IncludeSingularSolutions -> True]

N\ J

Not solved

570



21.8 problem 703
Internal problem ID [15447]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 703.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], _Liouville, [_2nd_order, _reducible

o +zz’ =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34
l dsolve(diff (x(t) ,t$2)+x(t) *diff (x(t),t)"2=0,x(t), singsol=all) J

z(t) = —i RootOf <'L\/§ cit +iv2cy — erf (2 \/7_r> V2

v/ Solution by Mathematica
Time used: 1.757 (sec). Leaf size: 34

LDSolve [x'' [t1+x[t]*x"' [t]"2==0,x[t],t,IncludeSingularSolutions -> True] J

z(t) — —iv/2erf ™ (i\/gcl(t + cz))
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21.9 problem 704
Internal problem ID [15448]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 704.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _exact, _nonlinear], |

"+ (z+2)2' =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

Ldsolve (diff (x(t),t$2)+(x(t)+2) *diff (x(t),t)=0,x(t), singsol=all) J

<\/§cl — tanh (%@» V2

t) =—
() -
v/ Solution by Mathematica
Time used: 60.064 (sec). Leaf size: 40
LDSolve [x'' [t]+(x[t]+2)*x' [t]==0,x[t],t,IncludeSingularSolutions -> True] J

2(t) = —2 + V2y/Z T 1 tanh (ﬂ + 3? cz>)
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21.10 problem 705
Internal problem ID [15449]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 16. The method of isoclines for differential
equations of the second order. Exercises page 158

Problem number: 705.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

2 —r+zr—22=0

X Solution by Maple

Ldsolve (diff (x(t),t$2)-diff (x(t),t)+x(t)-x(t)~2=0,x(t), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [x''[t]-x'[t]+x[t]-x[t]"2==0,x[t],t,IncludeSingularSolutions -> True] J

Not solved
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22 Chapter 2 (Higher order ODE’s). Section 17.
Boundary value problems. Exercises page 163

22.1 problem 706 (&) . . . . . . .. 575
22.2 problem 707 . . . . . . . e e e D76
22.3 problem 708 (&) . . . . . . ... 57Tl
224 problem 708 (b) . . . . . . .. H78
22.5 problem 710 . . . . . . .. e 579
22.6 problem 711 . . . . . . . .. e e H&0
22.7 problem 712 . . . . . . .. e e H&T]
22.8 problem 713 . . . . . .. H&2]
22.9 problem 714 . . . . . . L H&J
22.10problem 715 . . . . . . . e e e H&4
22.11problem 716 . . . . . . . . . e e e e &Y
22.12problem 717 . . . . . . . e e e e e
22.13problem 718 . . . . . L. H&T]
22.14problem 719 . . . . . . L H&Y
22.15problem 720 . . . . . .. B89
22.16problem 721 . . . . . . .. e e e e 590
22.17problem 722 . . . . . L. HOT]
22.18problem 723 . . . . . . L HO2
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22.1 problem 706 (a)
Internal problem ID [15450]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 706 (a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

¥ +xy=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

{dsolve([diff(y(x),x$2)+1ambda*y(x)=0,D(y) (0) = 0, D(y) (Pi) = 0],y(x), singsol}all)

y(z) =0

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 32

{DSolve [{y'' [x]+\ [Lambda] *y [x]==0,{y' [0]==0,y"' [Pi]==0}},y[x],x, IncludeSingular%olutions -> Tz

clcos(m\/x> nEZAn>0AN=n?
y(z) = {
True
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22.2 problem 707
Internal problem ID [15451]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 707.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

¥ +xy=0

With initial conditions

[y(0) = 0,y(1) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

-

Ldsolve([diff(y(x),x$2)+1ambda*y(x)=0,y(0) =0, y(1) = 0],y(x), singsol=all) J

y(z) =0

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

LDSolve [{y'' [x]+\ [Lambda] *y [x]==0,{y[0]==0,y[1]==0}},y[x],x, IncludeSingularSolﬁ.\tions -> True]

clsin<x\/X) nEZAn>1AN=n?r?
y(z) = {
True
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22.3 problem 708 (a)
Internal problem ID [15452]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 708 (a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y —y=0

With initial conditions

[y(0) = 0,y(27) = 1]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 27

-

Ldsolve([diff(y(x),x$2)-y(x)=0,y(0) = 0, y(2+Pi) = 1],y(x), singsol=all)

| —

e—z+2ﬂ'(e2a: _ 1)
y(x) - e47r _ 1

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 31

‘ DSolve[{y'' [x]-y[x]==0,{y[0]==0,y[2*Pil==1}},y[x],x,IncludeSingularSolutions j>> Truel

_> _
y(z) 647-(- _ 1
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22.4 problem 708 (b)
Internal problem ID [15453]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 708 (b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +y=0

With initial conditions

[y(0) = 0,y(27) = 1]

X Solution by Maple

-

Ldsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, y(2%Pi) = 1],y(x), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

( N

LDSolve [{y'' [x]+y[x]==0,{y[0]==0,y[2*¥Pi]==1}},y[x],x,IncludeSingularSolutions j—> True]

{}

978



22.5 problem 710
Internal problem ID [15454]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 710.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x], [_2nd_order, _exact, _nonlinear], |

vy’ +y”" = -1

With initial conditions

v/ Solution by Maple
Time used: 0.781 (sec). Leaf size: 16

e

Ldsolve( [y (x)*diff (y(x),x$2)+diff (y(x),x)"2+1=0,y(0) = 1, y(1) = 2],y(x), sing\ﬂsol=all)

ylx) =v—-2?+4z+1

v/ Solution by Mathematica
Time used: 12.271 (sec). Leaf size: 19

‘ DSolve [{y[x]*y'' [x]+y' [x]"2+1==0,{y[0]==1,y[1]==2}},y([x],x, IncludeSingularSol#.ltions -> True]

y(xz) > V-2 +4x+1
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22.6 problem 711
Internal problem ID [15455]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 711.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +y=0

With initial conditions
50 =0.3(3) =<

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

e B

Ldsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, y(1/2+P1) = alphal,y(x), singsol=all)

y(x) = sin (z)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 9

-

LDSolve [{y'' [x]+y[x]==0,{y[0]==0,y[Pi/2]==\[Alphal}},y[x],x, IncludeSingularSol}tions -> True]

y(x) — asin(z)

580



22.7 problem 712
Internal problem ID [15456]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 712.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y —y=0

With initial conditions

[y(0) =0,%'(1) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 23

-

Ldsolve([diff(y(x),x$2)-y(x)=0,y(0) = 0, D(y)(1) = 1],y(x), singsol=all)

| —

el—z (e2m _ 1)

y(z) = e?+1

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 27

LDSolve [{y'' [x]-y[x]==0,{y[0]==0,y"' [11==1}},y[x] ,x,IncludeSingularSolutions —>J True]

el—x (e2x _ 1)

%
y(x) e

081



22.8 problem 713
Internal problem ID [15457]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 713.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =2y +2y=0

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 10

-

Ldsolve([diff(y(x),x$2)-2*diff(y(x),x)+2*y(x)=0,y(0) = 0, D(y) (Pi) = exp(Pi)] ,}(X), singsol=z

y(xz) = —e"sin (x)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 12

{DSolve [{y'' [x]-2*y' [x]+2*y[x]==0,{y[0]==0,y' [Pi]==Exp[Pi]}},y[x],x,IncludeSingularSolutions

y(z) - —e®sin(z)
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22.9 problem 714
Internal problem ID [15458]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 714.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

yll+ayl :0

With initial conditions

[y(0) = e*,%/(1) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 6

-

Ldsolve([diff(y(x),x$2)+a1pha*diff(y(x),x)=0,y(0) = exp(alpha), D(y) (1) = 0] ,y}x), singsol=al

a

y(z)=e

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 8

LDSolve [{y'' [x]1+\[Alphal*y' [x]1==0,{y[0]==Exp [\ [Alphall,y' [1]1==0}},y[x],x, IncluﬁieSingularSolut

y(z) > e

983



22.10 problem 715
Internal problem ID [15459]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 715.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y//+a2y: 1

With initial conditions

[¥'(0) = a, /() = 0]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

Ldsolve([diff(y(x),x$2)+a1pha"2*y(x)=1,D(y) (0) = alpha, D(y)(Pi) = 0],y(x), singsol=all)

y(z) = sin (ax) + cos (azx) cot (am) + %

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [{y'' [x]1+\[Alpha] ~2*y' [x]==1,{y' [0]==\[Alphal,y' [Pil==0}},y[x],x, Includ}eSingularSoluti

{3
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22.11 problem 716
Internal problem ID [15460]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 716.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+y=1

With initial conditions

[y(0) = 0,4'(7) = ]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 10

-

Ldsolve([diff(y(x),x$2)+y(x)=1,y(0) = 0, D(y)(Pi) = 0],y(x), singsol=all)

| —

y(x) =1 — cos (z)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 11

LDSolve [{y'' [x]+y[x]==1,{y[0]==0,y' [Pi]==0}},y[x],x,IncludeSingularSolutions -f True]

y(x) = 1 — cos(x)

985



22.12 problem 717
Internal problem ID [15461]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 717.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y//+>\2y:0

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

Ldsolve([diff(y(x),x$2)+1ambda"2*y(x)=0,D(y) (0) = 0, D(y)(Pi) = 0],y(x), singsol=all)

y(z) =0

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

LDSolve [{y'' [x]+\ [Lambda] ~2*y[x]==0,{y' [0]==0,y' [Pi]==0}},y[x],x, IncludeSinguljarSolutions ->

cmos(:m/ﬁ) nE€ZADn>0AN=n?
y(z) = {
0 True
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22.13 problem 718
Internal problem ID [15462]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 718.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y//+>\2y:0

With initial conditions

[y(0) = 0,y'(w) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5

Ldsolve([diff(y(x),x$2)+1ambda"2*y(x)=0,y(O) = 0, D(y)(Pi) = 01,y(x), singsol=j£11)

y(z) =0

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 40

LDSolve [{y'' [x]+\[Lambda] “2*y[x]==0,{y[0]==0,y' [Pi]==0}},y[x],x,IncludeSingularSolutions -> 1T

casin (evVA2) neZAn>1AN = (p—1)°
sy o) (=)
0 True

o987



22.14 problem 719
Internal problem ID [15463]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 719.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

Ldsolve([diff(y(x),x$3)+diff(y(x),x$2)-diff(y(x),x)—y(x)=0,y(0) =-1, y(1) = OJ, D(y) (0) = 2],

y(@) =e*(z 1)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 14

LDSolve [{y'''[x]+y'' [x]-y' [x]-y[x]==0,{y[0]==-1,y[1]==0,y' [0]==2}},y[x],x, Inclj.\deSingularSolu

y(@) = e*(z-1)
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22.15 problem 720
Internal problem ID [15464]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 720.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

dsolve([diff (y(x),x$4)-lanbda"a+y (x)=0,y(0) = 0, (D€E2)(y)(0) = 0, y(Pi) = 0, (DGE2) (y) (P3)

y(z) =0

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 6

LDSolve [{y''''[x]-\[Lambda] “4*y[x]==0,{y[0]==0,y'' [0]==0,y[Pi]l==0,y"' "' [Pi] ==0}}J,y [x] ,x,Include

y(z) =0
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22.16 problem 721
Internal problem ID [15465]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 721.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

zyll_i_yI:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

dsolve (x*diff (y(x) ,x$2)+diff (y(x),x)=0,y(x), singsol=all)

N J

y(x) =coIn(z) + 4

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 13

‘DSolve [xxy'' [x]+y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) = c1 log(x) + ¢
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22.17 problem 722
Internal problem ID [15466]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 722.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

932y"" 4 4acy'" + 2y// =0

With initial conditions

[y(1) = 0,4'(1) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

Ldsolve( [x"2*diff (y(x),x$4) +4*x*diff (y(x) ,x$3)+2*diff (y(x),x$2)=0,y(1) = 0, D(y) (1) = 0],y(x)

y(@) = (-3 + (z = 1) ca) In (z) + c5(z — 1)

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 29

LDSolve [{x~2*y"' ' ' ' [x]+4*x*xy' ' ' [x]+2*y" ' [x]==0,{y[1]==0,y"' [1]1==0}},y[x] ,x,IncluﬁieSingularSolut

y(x) = (c1 — c2)(x — 1) + (cox — ¢1) log(x)

991



22.18 problem 723
Internal problem ID [15467]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 17. Boundary value problems. Exercises
page 163

Problem number: 723.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

JJSy”” 4 6:c2y"' + 6117y” =0

With initial conditions

[y(1) = 0,4'(1) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

Ldsolve( [x"3*diff (y(x) ,x$4) +6*x~2*diff (y(x) ,x$3) +6*x*diff (y(x) ,x$2)=0,y(1) = OJ, D(y) (1) = 0],

C
y(r) = —cs —ca+ (c3 — ca) In () + ;3 + ey

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 34

LDSolve [{x"3*y' ' "' [x]+6*x~2*y"' ' ' [x]+6*x*y' ' [x]==0,{y[1]1==0,y"' [1]1==0}},y[x] ,x,IfxcludeSingularS

(z — 1) (cr(z — 1) + 2¢o7)
2z

y(z) — — colog(x)
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23 Chapter 2 (Higher order ODE’s). Section 18.1
Integration of differential equation in series.

Power

23.1 problem 724
23.2 problem 725
23.3 problem 726
23.4 problem 727
23.5 problem 728
23.6 problem 729
23.7 problem 730
23.8 problem 731
23.9 problem 732
23.10problem 733
23.11problem 734
23.12problem 735
23.13problem 736
23.14problem 737
23.15problem 738

series. Exercises page 171

993

094
090
090)
097
093]
099
600!
602!
603)
604
000}
606!
607!
603}
609



23.1 problem 724
Internal problem ID [15468]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 724.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Y +yz=1

With initial conditions

[y(0) = 0]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘Order:=6;
‘dsolve([diff(y(x),x)=1-x*y(x),y(0) = 0],y(x) ,type='series',x=0);

_ ls 15 6
ylx) ==z 3% + TR + O (z°)
v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 19
LAsymptoticDSolveValue {y' [x]==1-x*y[x],{y[0]==0}},y[x],{x,0,5}] J
A
y(z) — "3 +zx
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23.2 problem 725
Internal problem ID [15469]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 725.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

With initial conditions

With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘Order:=6; ‘
‘dsolve([diff(y(x),x)=(y(x)-x)/(y(x)+x),y(O) = 1],y(x) ,type="'series',x=0); ‘

4 1
y(z)=14+z—2>+ -2° — §gv‘l—i——61105—l-0(:106)
3 2 3
v Solution by Mathematica

Time used: 0.038 (sec). Leaf size: 32

LAsymptoticDSolveValue Hy' x]1==(y[x]-x)/(y [x]+x) ,{y [0]==1}},y [x],{x,0,5}] J

16z bzt 4z
y(x)—> 3 —T-FT—Z' +z+1
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23.3 problem 726

Internal problem ID [15470]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 726.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —sin(z)y=0

With initial conditions

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘Order:=6;
‘dsolve([diff(y(x),x)=sin(x)*y(x),y(0) = 1],y(x) ,type="'series',x=0);

1 1
y(z) =1+ §x2 + ﬁz‘l + O (2%

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

-

LAsymptoticDSolveValue [{y' [x]==Sin[x]*y[x],{y[0]==1}},y[x],{x,0,5}]

~—

4 2

x x
A
y(x)—>12+2+
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23.4 problem 727
Internal problem ID [15471]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 727.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

y”—l—y:E:O

With initial conditions

[y(0) =0,y/(0) =1]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)+x*y(x)=0,y(0) = 0, D(y(0) = 1],y(x),type='series',x=0?;

1
y(z) =z — Ex4 + O (z°)
v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 12

LAsymptoticDSolveValue {y' ' [x]+x*y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0,5}] J
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23.5 problem 728
Internal problem ID [15472]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 728.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

y'—y'sin(z) =0

With initial conditions

[y(0) =0,y'(0) = 1]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘Order:=6; ‘
‘dsolve([diff(y(x),x$2)-diff(y(x),x)*sin(x)=0,y(0) = 0, D(y)(0) = 1],y(x),type%'series',x=0);

1 1
y(z) =z + 61:3 + @x‘r’ + O (z°)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19

-

LAsymptoticDSolveValue [{y'' [x]+Sin[x]*y' [x]==0,{y[0]==0,y' [0]==1}},y[x],{x,0, 5}]
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23.6 problem 729
Internal problem ID [15473]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 729.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

zy’ +sin(z)y==z

With initial conditions

[y(m) = 1,4/(m) = (]
With the expansion point for the power series method at x = 7.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

‘Order:=6; ‘
‘dsolve([x*diff(y(x),x$2)+y(x)*sin(x)=x,y(Pi) =1, D(y)(Pi) = 0],y(x),type='se#ies',x=Pi);

. 1 2 11 3 11 4
y(x)—1+2( T+ ) +67r( T+ ) 127r2( T+ )
17m2+3

60 3

(=7 +2)° + 0 ((-7 +2)°)

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 75

e B

kAsymptoticDSolveValue [{x*y'' [x]+Sin[x]*y[x]==x,{y[Pi]l==1,y' [Pil==0}},y[x], {X,fi ,5}]

+ (x—m)?+1

3 7w—6 s (z—m* (z—m3 1
>(m_”)_ 2 T er T2

(2) =
YE = 5o\ 2r ~ 2n3
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23.7 problem 730
Internal problem ID [15474]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 730.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

In(z)y" —ysin(z) =0

With initial conditions

With the expansion point for the power series method at x = e.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 142

‘Order:=6; ‘
1dsolve([ln(x)*diff(y(x),x$2)—y(x)*sin(x)=0,y(exp(1)) = 1/exp(1), D(y)(exp(l))!= 0] ,y(x) ,type

y(z) =e ! + %sin (e) e}z —e)* + é(cos (e)e —sin (e)) e %(z —e)®
e 3e?sin (e)> (e? —3)e3sin(e) e 3cos(e)e 4
T ( 24 24 Y. ) (z =)

e %e?sin (e)* N (4cos(e) e® + 3e* — 14) e*sin (e)

- 30 120
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X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LAsymptoticDSolveValue [{Log[x]*y'' [x]-Sin[x]*y[x]==0,{y[Exp[1]]==1/Exp[1],y" [Eflp [111==0}},y[x

Not solved
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23.8 problem 731
Internal problem ID [15475]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 731.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [NONE]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

‘/Order:=6; \‘
‘dsolve([diff(y(x),x$3)+x*sin(y(x))=0,y(0) = 1/2%Pi, D(y) (0) = 0, (De@2) (y) (0)‘= 0] ,y(x) ,type

_E_i4 6
y—2 24x —I—O(x)

v Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 16

-

LAsymptoticDSolveValue ({y''' [x]+x*Sin[y[x]1]==0,{y[0]==Pi/2,y' [0]==0,y" ' [0] ==0}} »y[x],{x,0,5}]
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23.9 problem 732
Internal problem ID [15476]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 732.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —2yz =0

With initial conditions

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘0rder:=6;
‘dsolve([diff(y(x),x)—2*x*y(x)=0,y(0) = 1],y(x) ,type='series’' ,x=0);

y=1—|—x2+%x4—|—0(x6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 15

-

AsymptoticDSolveValue [{y' [x]-2*x*y[x]==0,{y[0]==1}},y[x],{x,0,5}]

N J

4

y(x)—>%+x2+1
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23.10 problem 733
Internal problem ID [15477]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 733.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

y' +yr+y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

p
‘0rder:=6;
‘dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y= (1 _ %xQ + %m“) y(0) + (1’ - %x?’ - 1—15905) D(y) (0) +O(z)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 42

LAsymptoticDSolveValue [y'"' [x]+x*y' [x]+y[x]==0,y[x],{x,0,5}] J

z® xt  z?
N T
y(x) 02(15 3+w)+cl<8 2-!— )
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23.11 problem 734
Internal problem ID [15478]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 734.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y//_y/x+y:1

With initial conditions

[y(0) = 0,/(0) = 0]
With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

‘/Order :=6; \‘
’dsolve([diff(y(x),x$2)—x*diff(y(x),x)+y(x)=1,y(0) = 0, D(y)(0) = O],y(x),type%'series',x=0);

1 1
y= 51'24— ﬂx‘l—l—o (x6)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

-

AsymptoticDSolveValue [{y'' [x]-x*y' [x]+y[x]==1,{y[0]==0,y' [0]==0}},y[x],{x,0, 5\1}]

N

605



23.12 problem 735
Internal problem ID [15479]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 735.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yll_(z2+1)y=0

With initial conditions

[y(0) = —2,4/(0) = 2]
With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘0rder:=6; ‘
‘dsolve([diff(y(x),x$2)—(1+x‘2)*y(x)=0,y(0) = -2, D(y)(0) = 2],y(x),type='seri#s',X=0);

1 1 7
y=—2—|—2x—x2—|—§m3—é—lx4+@x5+0(x6)
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 34

‘ AsymptoticDSolveValue [{y'' [x]-(1+x~2)*y[x]==0,{y[0]==-2,y"' [0]==2}},y[x],{x,0, $}]
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23.13 problem 736
Internal problem ID [15480]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 736.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y”—yw2+y'=0

With initial conditions

[y(0) = 1,4/(0) = 0]
With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

~N

(0rder:=6; ‘
‘dsolve([diff(y(x),x$2)=x‘2*y(x)-diff(y(x),x),y(O) =1, D(y)(0) = O],y(x),type%'series',x=0);

! ] 1 ];4 1 ]75 () ]:6
/ SOl'llt iOIl by Mathemat iC&

Time used: 0.001 (sec). Leaf size: 19

‘ AsymptoticDSolveValue [{y'' [x]==x"2*y[x]-y'[x],{y[0]==1,y' [0]==0}},y[x],{x,0, 5}]

5 4

x x
AL |
y(x) — 60+ 12 +
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23.14 problem 737
Internal problem ID [15481]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 737.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y”—ye"”=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

p
‘0rder:=6;

‘dsolve(diff(y(x),x$2)—y(x)*exp(x)=0,y(x),type='series',x=0);

1 1 1 1 1 1 1
=(14+= 2, -3 4 5 ~ .3 4 5 D 6
Y ( PR LAy )y(0)+(m+6x + 5% T 3% (y) (0)+O(z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

LAsymptoticDSolveValue [y'' [x]-y[x]*Exp[x]==0,y[x],{x,0,5}] J

x> ozt 28 2 ozt 23z
N A T T T
y(z) cz<30+12+6+x)+01(24+12+6+2+ )
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23.15 problem 738
Internal problem ID [15482]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.1 Integration of differential equation
in series. Power series. Exercises page 171

Problem number: 738.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

y—e!—yzr=0

With initial conditions

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

‘0rder:=6;
‘dsolve([diff(y(x),x)=exp(y(x))+x*y(x),y(O) = 0],y(x) ,type="'series’',x=0);

1, 2, 11, 53 ]
Y=ok T g g et FO )
v/ Solution by Mathematica

Time used: 0.039 (sec). Leaf size: 33

-

AsymptoticDSolveValue [{y' [x]==Exp[y[x]]+x*y[x],{y[0]==0}},y[x],{x,0,5}]

N J

53x° N 11z* N 223 N x? N
4 4 4
120 24 3 2

y(z) —
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24 Chapter 2 (Higher order ODE’s). Section 18.2.
Expanding a solution in generalized power
series. Bessels equation. Exercises page 177

24.1 problem 739 . . . . .. L 611]
24.2 problem 740 . . . . . . L e e 612
24.3 problem 741 . . . . . L. 613]
24.4 problem 744 . . . . ... 614
24.5 problem 745 . . . . .. L e e 615
24.6 problem 746 . . . . . . .. e e e e 616
24.7 problem 74T . . . . . .. e e 617
24.8 problem 748 . . . . . L. 618]
24.9 problem 749 . . . . .. 619
24.10problem 750 . . . . . ... e e 620
24 11problem 751 . . . . . . ... e e 621]
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24.1 problem 739
Internal problem ID [15483]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 739.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

dry" + 2y +y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

p
‘0rder:=6; ‘
‘dsolve(4*x*diff(y(x),x$2)+2*diff(y(x),x)+y(x)=0,y(x),type='series',x=0); ‘

11 1 1 1
— 1 _ = T2 3 4 5 6
v C“/E( 6"+ 120° " 500" T 362880°  30016800° T O )>
11 1 1 1
1 St — g2 = 3 4_ 5 6
+62< 2%+ 247 ~ 790" T 10320° ~ 36ass00” T O )>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 85

LAsymptoticDSolveValue [4*xxy' ' [x]+2*y' [x]+y[x]==0,y[x],{x,0,5}] J
il z? x3 > x
- - Z 24
y(@) = C“/E( 39916800 ' 362880 5040 T 120 6 )

fof-— T T T Ty
2\ 3628800 ' 40320 720 ' 24 2
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24.2 problem 740
Internal problem ID [15484]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 740.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+1)y' —ny=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 114

‘Order:=6;
‘dsolve((1+x)*diff(y(x),x)—n*y(x)=0,y(x),type='series',x=0);

y = 1+nx+n(—1+n)$2+n(n2—3n+2)m3+n(n3—6n2+11n—6)x4
2 6 24
4 _ 10n3 + 35n2 — 50n + 24) 2°
+n(n n° + 127’:) n+24)x >y(0)+0(x6)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 143

LAsymptoticDSolveValue [(1+x)*y' [x]-n*y[x]==0,y[x],{x,0,5}] J
(@) > ¢ ndz® nizd N n*z*  mdz® ndzt N n3z®  5n2zd N 11n2z*  n2x8
y ! 120 12 24 24 4 6 12 24 2
+ n'a? + na® _ nat + n’ i +nx+1
2 5 4 3 2
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24.3 problem 741
Internal problem ID [15485]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 741.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

9z(1 —z)y" — 12y’ + 4y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 44

‘Order:=6; ‘
= ,y(x),type='series',X%O);
. 4 44 77 3, 1309 4 119 g
y=c 3(1+5x+65“’ *130% T oa70% Taar® TOW ))
ve14ios 2y B By s o0
2 3" "9 81 2437 T 729

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 85

 AsymptoticDSolveValue [9%x*(1-x)*y' ' [x]-12+y' [x]+4*y[x]==0,y[x],{x,0,5}]

(@) > ¢ 91x5+35$4+14x3+2i+z+1
y 2\729 T 243 T 81 T 9 T3
11925  1309z* 7723 442 4z 7/3
+—+1|z

047 T oqm0 T 130 T 65
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24.4 problem 744
Internal problem ID [15486]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 744.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
oy + 'z + (4902 — 5) y=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

dsolve (x~2*diff (y(x) ,x$2)+x*diff (y(x) ,x)+(4*x"2-1/9) *y(x)=0,y(x), singsol=a11?

N J

1 1
y = c; BesselJ (5, 2x> + c; BesselY (5, 2x>

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 26

-

N
LDSolve [x~2xy' ' [x]+x*y' [x]+(4*x"2-1/9) *y[x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel]

1 1
y(x) — c; BesselJ (5, Qx) + ¢y BesselY (5, Qx)
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24.5 problem 745
Internal problem ID [15487]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 745.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
x2y”—|—y’x+( 2__)y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

Ldsolve (x72+diff (y(x) ,x$2) +x*diff (y(x) ,x)+(x"2-1/4)*y(x)=0,y(x), singsol=all) J

_cysin(z) + ¢y cos (z)

VT

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 39

DSolve [x~2*y'' [x]+x*y' [x]+(x72-1/4)*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

N\

e~ (2¢; — icye?®)

y(z) = e
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24.6 problem 746
Internal problem ID [15488]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 746.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

-

Ldsolve (diff (y(x) ,x$2)+1/x*diff (y(x),x)+1/9*y(x)=0,y(x), singsol=all)

~—

T

y = c; BesselJ (O, 3

) + ¢ BesselY (0, g)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 26

LDSolve [y'' [x]+1/x*y' [x]+1/9*y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — ¢, BesselJ (0, g) + ¢, BesselY <0, g)
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24.7 problem 747

Internal problem ID [15489)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized

power series. Bessels equation. Exercises page 177

Problem number: 747.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

yl/ +

/
y—+4y=0
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

-

Ldsolve(diff(y(x),x$2)+1/x*diff(y(x),x)+4*y(x)=0,y(x), singsol=all)

~—

y = c1 BesselJ (0, 2x) + c; BesselY (0, 2z)

v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 22

>

LDSolve [y'' [x]+1/x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

1

y(z) — c1 BesselJ(0, 2z) + ¢ BesselY (0, 2x)
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24.8 problem 748
Internal problem ID [15490]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 748.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y =2z +4(z* — 1)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

Ldsolve(x“2*diff (y(x) ,x$2) -2%x*diff (y(x) ,x)+4* (x~4-1) *y (x)=0,y(x), singsol=a11})

BesselY(%,a?)cg BesselJ(%,:ﬁ)

5 S22 4 2% (cq BesselJ (—2,22) + BesselY (=3, %) cp)

T NG

v/ Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 46

‘ DSolve [x~2xy' ' [x]-2*x*y' [x]+4*(x"4-1)*y[x]==0,y[x],x, IncludeSingularSolutions‘ -> Truel

23/%(c; Gamma () BesselJ (2,2%) — 4c; Gamma (3) BesselJ (-2, 22))
y(x) - 23/4
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24.9 problem 749
Internal problem ID [15491]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 749.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

!
" Yy Y

— —:0
yz+2+4

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

-

Ldsolve(x*diff(y(x),x$2)+1/2*diff(y(x),x)+1/4*y(x)=0,y(x), singsol=all)

-/

Yy = ¢ sin (\/E) ~+ c5 cos (\/5)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 24

‘ DSolve [x*y'' [x]+1/2*y"' [x]+1/4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truej]

y(z) = c1cos (V) + co8in (V)

619



24.10 problem 750
Internal problem ID [15492]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized
power series. Bessels equation. Exercises page 177

Problem number: 750.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

5 /
'+ 1y=0
T
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35
Ldsolve(diff (y(x),x$2) +5/x*diff (y(x) ,x)+y(x)=0,y(x), singsol=all) J

— BesselY (0, z) cox — BesselJ (0, z) c;z + 2 BesselY (1, ) c2 + 2 BesselJ (1, z) ¢;
73

y:

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 22

‘ DSolvely'' [x]+5/x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

c1 BesselJ(2, z) + c; BesselY (2, z)
2

y(z) —
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24.11 problem 751

Internal problem ID [15493]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.2. Expanding a solution in generalized

power series. Bessels equation. Exercises page 177

Problem number: 751.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v Solution by Maple

yl/ +

3y
T

+4y =0

Time used: 0.0 (sec). Leaf size: 23

-

Ldsolve (diff (y(x),x$2)+3/x*diff (y(x),x)+4*y(x)=0,y(x), singsol=all)

-/

Y= c1 BesselJ (1, 2x) + c; BesselY (1, 2z)

v/ Solution by Mathematica

Time used: 0.017 (sec). Leaf size: 26

X

r

LDSolve [y'' [x]+3/x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

|

y(z) —

c1 BesselJ(1, 2z) + ¢, BesselY(1, 2z)

621

T



25 Chapter 2 (Higher order ODE’s). Section 18.3.
Finding periodic solutions of linear differential
equations. Exercises page 187

25.1 problem 757 . . . . . . L e e 623]
25.2 problem 758 . . . . . . L e e e 624
25.3 problem 759 . . . . . L. 625]
25.4 problem 760 . . . . . ... 626
25.5 problem 761 . . . . . ... 627
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25.1 problem 757
Internal problem ID [15494]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.3. Finding periodic solutions of linear
differential equations. Exercises page 187

Problem number: 757.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = cos (z)°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve (diff (y(x) ,x$2)+4*y(x)=cos(x)~2,y(x), singsol=all) J

(8¢ci+1)cos(2z) 1  (z+ 8c)sin (22)
: +o+

oo

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 33

‘ DSolvely'' [x]+4*y[x]==Cos[x]~2,y[x],x,IncludeSingularSolutions -> Truel

y(z) — %((1 + 8c;) cos(2z) + (x + 8cz) sin(2x) + 1)
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25.2 problem 758
Internal problem ID [15495]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.3. Finding periodic solutions of linear
differential equations. Exercises page 187

Problem number: 758.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2

y"—4y'+4y=7rz—$

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

e hY

dsolve(diff (y(x) ,x$2)-4*diff (y(x) ,x)+4*y(x)=Pi~2-x"2,y(x), singsol=all)

N\ J

3 9y IO T
y=—§+(clx+02)e ——+ ==

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 42

-

LDSolve [y'' [x]-4*y' [x]+4*y[x]==Pi~2-x"2,y[x],x,IncludeSingularSolutions -> True]

1
y(z) — 3 (—2$2 — 4z +2r% — 3) + c1€¥ + c2e®x
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25.3 problem 759
Internal problem ID [15496]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.3. Finding periodic solutions of linear
differential equations. Exercises page 187

Problem number: 759.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 4y = cos (7zx)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

Ldsolve(diff (y(x),x$2) -4*y (x)=cos (Pi*x),y(x), singsol=all) J

_a(m?+4)e ™ + cy(n? + 4) ¥ — cos (mx)
v= 2+ 4

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 35

-

LDSolve [y'' [x]-4*xy[x]==Cos[Pi*x],y[x],x,IncludeSingularSolutions -> True]

| —

cos(mx
y(xz) = — 1 _IE 71_2) +c1e® 4 e
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25.4 problem 760
Internal problem ID [15497]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.3. Finding periodic solutions of linear
differential equations. Exercises page 187

Problem number: 760.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// . 4y/ + 4y = arcsin (SiIl (CC))

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 39

Ldsolve (diff (y(x) ,x$2)-4*diff (y(x),x)+4*y(x)=arcsin(sin(x)),y(x), singsol=a11)J

Y=o (02 o — ( / arcsin (sin (z)) = e—%dx) I ( / arcsin (sin () e—zwdx))

v/ Solution by Mathematica
Time used: 1.363 (sec). Leaf size: 38

e N

LDSolve [y'' [x]-4*y' [x]+4*y[x]==ArcSin[Sin[x]],y[x],x,IncludeSingularSolutions j—> True]

y(x) — ;1 (arcsin(sin(m)) + 4€**(cor + ¢1) + /cos?(z) sec(m))
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25.5 problem 761
Internal problem ID [15498]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 2 (Higher order ODE’s). Section 18.3. Finding periodic solutions of linear
differential equations. Exercises page 187

Problem number: 761.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 9y = sin (z)°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x) ,x$2)+9*y(x)=sin(x)~3,y(x), singsol=all) J

(x + 24¢;) cos (3z) + (144cy — 1)sin (3z) ~ 3sin(x)

vy= 24 144 T3

v/ Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 40

‘ DSolvely'' [x]+9*y[x]==8in[x]~3,y[x],x,IncludeSingularSolutions -> Truel

3sin(z) 1
32 144

y(z) — sin(3z) + (i + cl> cos(3z) + ¢ sin(3z)

24
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26 Chapter 3 (Systems of differential equations).
Section 19. Basic concepts and definitions.
Exercises page 199

26.1 problem 767 . . . . . . . . e 629
26.2 problem 768 . . . . . ... L e 630
26.3 problem 769 . . . . ... L e 63T]
26.4 problem 771 . . . . . . .. 632
26.5 problem 772 . . . . . .. 633
26.6 problem 773 . . . . . . . .. e e e 634
26.7 problem 774 . . . . . .. e e e e e 635
26.8 problem 775 . . . . . .. e 6371
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26.1 problem 767
Internal problem ID [15499]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 767.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

Ldsolve( [diff(x__1(t),t)=-2%t*x__1(t)~2,diff(x__2(t),t)=(x__2(t)+t)/t] ,singsolfall)

{z2(t) = (In (t) + 1) t}

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 40

-

.
DSolve[{x1' [t]==-2xt*x1[t]"2,x2' [t]==(x2[t]+t) /t},{x1[t],x2[t]},¢t, IncludeSing#larSolutions -

N\

1
t2 —C
— t(log(t) + ¢2)
—0
— t(log(t) + c2)

x1(t) —

x2(t
x1(t
x2(t

— — ~—

629



26.2 problem 768
Internal problem ID [15500]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 768.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

-

Ldsolve( [diff(x__1(t),t)=exp(t-x__1(t)),diff(x__2(t),t)=2*exp(x__1(t))], singso}[=a11)

{z:1(¢) =In (' + )}
(22(t) = / 2610t + 1}

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 28

‘ DSolve[{x1'[t]==Exp[t-x1[t]],x2' [t]==2xExp[x1[t]1]},{x1[t],x2[t]},t, IncludeSingularSolutions

x1(t) — log (¢' + ¢1)
x2(t) — 2€* + 2c1t + ¢
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26.3 problem 769
Internal problem ID [15501]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 769.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = y(t)
oY)
y(t) =" 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

e

kdsolve( [diff(x(t),t)=y(t),diff (y(t),t)=y(t)"2/x(t)],singsol=all)

~—

{z(t) = e;th}
(o = S2(0)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 28

‘ DSolve[{x' [t]==y[t],y' [t]==y[t]"2/x[t]1},{x[t],y[t]1},t, IncludeSingularSolution# -> True]

y(t) = crcoe™
z(t) — coe™?
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26.4 problem 771
Internal problem ID [15502]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 771.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 66

Ldsolve( [diff(x__1(t),t)=x__1(t)"2/x__2(t),diff(x__2(t),t)=x__2(t)-x__1(t)],singsol=all)

[fr(6) = 0}, {z2(t) = ere'}]
B 1 B 1 _ m(®)
[{””1“) - 0" ) {W) D (t)”

v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 143

kDSolve [{x1'[t]==x1[t]"2/x2[t],x2' [t]==x2[t]-x1[t]},{x1[t],x2[t]},t,IncludeSingularSolutions

x2(t) — ez \/—1 + 2c et
o E4co
x1(t) - — i
V=1 + 2¢ ett2e
x2(t) = —2iezt2\/—1 4 2¢; 22
)
x1(t) — i

V=1 + 2c;ett2ez
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26.5 problem 772
Internal problem ID [15503]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 772.

ODE order: 1.

ODE degree: 1.

Solve
e—x(t)
() =
()=
€T t e_y(t)
y(t) = ( )t

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

Ldsolve([diff(x(t),t)=exp(-x(t))/t,diff(y(t),t)=x(t)/t*exp(-y(t))],singsol=all}

{z(t) =In(In(¢) + c2)}

{y(t) —In (/ @dt 4 01) }

v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 41

e

kDSolve [{x' [t]==Exp[-x[t]1],y' [t]==x[t]/t*Exp[-y[t1]},{x[t],y[t]},t, IncludeSing}.\larSolutions -

z(t) — log(t + c1)

t t
y(t) — log (PolyLog (2, o + 1) + log <—c—> log(t +c1) + 02)
1 1
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26.6 problem 773
Internal problem ID [15504]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 773.

ODE order: 1.

ODE degree: 1.

Solve
e y(@) t
0= v () ry )
y(t) = o)t
r(t)+y) =z(@)+y()

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 61

\ dsolve ([diff (x(t),t)=(y(t)+t)/ (x(t)+y(t)),diff(y(t),t)=(x(t)-t)/ (x(t)+y(t))] ,#ingsol=a11)

[{x(t) = M} ’ {y(t) _ —x(:;) (Lx(t)) +t}

Clt — Cy E.’L’ (t) —1

v Solution by Mathematica
Time used: 67.434 (sec). Leaf size: 45

\ DSolve [{x' [t]==(y[t]+t)/(x[t]+y[t]),y' [t]1==(x[t]-t)/(x[t]+y[t]1)},{x[t],y[t]},t,IncludeSingul

+ct+ec
L tatte

t
.’13() t+01
ct+ci? —co
t) > —————
y(t) o
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26.7 problem 774
Internal problem ID [15505]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 774.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.422 (sec). Leaf size: 132

‘ dsolve ([diff (x(t),t)=(t-y(£))/(y(t)-x(t)),diff (y(t),t)=(x(t)-t)/(y(t)-x(t))] ,#ingsol=a11)

{x(t) =t

-z 2(e_f -1
+RootOf —t—i—/ — (2 f-1) —d_f+c |, z(t)=t
—4+3er_f—/-3er_f +4ez_f

_Z 2(e_f—1)
RootOf | — ;
+ Root ( t+/ 3eclf+\/—3661—_f2+46%—f_4 J+02)}

{y 0 = x(t)i da(t)) —I—t}
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v/ Solution by Mathematica
Time used: 14.351 (sec). Leaf size: 151

LDSolve Hx' [tl==(t-y[t]) /(y[e]-x[t]) ,y' [t]1==(x[t]-t)/(y[t]-x[t]) },{x[t],y[t]},t,IncludeSingul

z(t) — %(—\/—3752 +2cit +c12 +4cp —t+ cl>
y(t) — %(\/—3t2 +2cit + 12+ 4y —t+ c1>
z(t) — %<\/—3t2 +2ct+ci2+4cy—t+ cl>
y(t) — %(—\/—StQ +2cit+c12+4c —t+ cl>
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26.8 problem 775
Internal problem ID [15506]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 19. Basic concepts and defi-
nitions. Exercises page 199

Problem number: 775.

ODE order: 1.

ODE degree: 1.

Solve
i y(t) t
0= v T2y
vt = ()

z)+y) z@)+y()

v/ Solution by Maple
Time used: 1.656 (sec). Leaf size: 3853

\dsolve([diff(x(t),t)=(t+y(t))/(y(t)+x(t)),diff(y(t),t)=(t+x(t))/(y(t)+x(t))],#ingsol=a11)

Expression too large to display
Expression too large to display

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [{x' [t]1==(t+y[t]) /(y[t]1+x[t]) ,y' [t]==(x[t]+t) /(y[t]+x[t])},{x[t],y[t]},t,IncludeSingul

Not solved
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27 Chapter 3 (Systems of differential equations).

Section 20. The method of elimination.

Exercises page 212

27.1 problem 776
27.2 problem 777
27.3 problem 778
27.4 problem 779
27.5 problem 780
27.6 problem 781
27.7 problem 782
27.8 problem 783
27.9 problem 784
27.10problem 785
27.11problem 786

638

059
640
641]
642
64)
044
640}
640)
647
648
049



27.1 problem 776
Internal problem ID [15507]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 776.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = —9y(t)
y'(t) = z(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 36

-

Ldsolve( [diff (x(t),t)=-9*y(t),diff(y(t),t)=x(t)],singsol=all)

-/

z(t) = ¢; sin (3t) + co cos (3t)
ci cos (3t c2 sin (3t
y(t):—l 3( )+2 3( )

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 42

LDSolve [{x' [t]==-9*y[t],y' [t]==x[t]},{x[t],y[t]},t,IncludeSingularSolutions —>J True]

z(t) — c1 cos(3t) — 3cq sin(3t)
1
y(t) — co cos(3t) + 3¢ sin(3t)
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27.2 problem 777
Internal problem ID [15508]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 777.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 37

-

Ldsolve( [diff (x(t),t)=y(t)+t,diff (y(t),t)=x(t)-t],singsol=all)

-/

z(t) =ce' +ele; +t—1
y(t) =cpe’ —efe; +1—t

v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 78

LDSolve [{x'[t]1==y[t]+t,y' [t]==x[t]-t},{x[t],y[t]},t,IncludeSingularSolutions -}> True]

1
z(t) — Ee_t(Zet(t — 1)+ (a1 + ) + 1 — )

1
y(t) — §€_t(—2€t(t - 1) + (Cl + Cz)€2t —c1 + Cz)
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27.3 problem 778

Internal problem ID [15509]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 778.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 1,y(0) = 4]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

-

Ldsolve([diff(x(t),t)+3*x(t)+4*y(t) = 0, diff(y(t),t)+2xx(t)+5*xy(t) = O, x(O)}= 1, y(0) = 4],

r(t) =3e " —2e”"
y(t) =3e " +et

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36

[DSolve [{x' [t]+3*x[t]+4*y[t]==0,y"' [t]1+2*x [t]+E*y[t]==0},{x[0]==1,y[0]==4},{x [tjl »y[t1},t,Inclu

z(t) = e " (3 — 2e6t)
y(t) = e (e +3)

~
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27.4 problem 779

Internal problem ID [15510]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 779.

ODE order: 1.

ODE degree: 1.

Solve

' (t)
y'(t)

z(t) + 5y(t)
—x(t) — 3y(?)

With initial conditions
[2(0) = —2,y(0) = 1]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 27

-

Ldsolve([diff(x(t),t) = x(t)+5*xy(t), diff(y(t),t) = -x(t)-3*y(t), x(0) = -2, y}O) = 1], sings

z(t) = e *(sin (t) — 2 cos (t))
y(t) = e cos (t)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20

LDSolve [{x' [t]+3*x[t]+4*y[t]==0,y"' [t]1+2*x[t]+5xy [t]==0},{x[0]==-2,y[0]==1},{x [J‘—] ,y[t]1},t,Incl

z(t) —» —2e~*
y(t) > e
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27.5 problem 780

Internal problem ID [15511]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 780.

ODE order: 1.

ODE degree: 1.

Solve

—y(t) + cos (t)
—4y(t) + 4 cos (t) + 3z(t) — sin (2)

' (t)
y'(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 37

-

Ldsolve( [4xdiff (x(t),t)-diff(y(t),t)+3*x(t)=sin(t),diff (x(t),t)+y(t)=cos(t)], s}lngsol=all)

cpe3t

z(t) = 3+ ety
y(t) = ce™3 4+ e7tcy + cos ()

v Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 76

‘ DSolve [{4*x' [t]-y' [t]+3*x[t]==Sin[t],x' [t]+y[t]==Cos[t]},{x[t],y[t]},t, Includ#SingularSoluti

z(t) — %e_?’t (c1(3e* — 1) —cp(e* — 1))

y(t) — cos(t) + %e‘3t (3c1(e* — 1) — ca(e* — 3))
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27.6 problem 781
Internal problem ID [15512]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 781.

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 56

Ldsolve([diff(x(t),t)=—y(t)+z(t),diff(y(t),t)=z(t),diff(z(t),t)=-x(t)+z(t)],siﬁgsol=all)

z(t) = co8in (t) + ¢ sin (t) — ¢ cos (t) + c3 cos (¢)
y(t) = cie’ — ¢y cos (t) + c3sin (t)
2(t) = c1e’ + ¢y sin (t) + c3 cos (t)

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 112

r

LDSolve [{x' [t]==-y[t1+z[t],y' [t]==2[t],z' [t]==-x[t]+z[t]},{x[t],y[t],z[t]},t, I}lcludeSingularS

z(t) = c1 cos(t) + (c3 — ¢p) sin(t)

y(t) — %((—cl + ¢y +c3)et + (e + o — ¢3) cos(t) + (c1 — ¢z + ¢3) sin(t))

2(t) — %((—cl + ¢34 c3)e’ + (c1 — ¢2 + ¢3) cos(t) — (1 + 2 — ¢3) sin(t))
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27.7 problem 782
Internal problem ID [15513]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 782.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t) = y(t) + 2(t)
y'(t) = z(t) + 2(¢)
Z(t) = z(t) +y(t)

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 64

Ldsolve( [Aiff(x(t),t)=y(t)+z(t),diff (y(t),t)=x(t)+z(t),diff(z(t) ,t)=x(t)+y(t)]}singsol=a11)

z(t) = ce® + cze™
y(t) = cze2t + C3e_t + e_tcl
2(t) = cpe® — 2c3e™t — ey

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 124

LDSolve [{x' [t]==y[t]+z[t],y' [t]==x[t]+z[t],z' [t]1==x[t]+y[t]},{x[t],y[t],z[t]},t,IncludeSingul

z(t) — %e‘t (cr(e®+2) + (2 +c3) (¥ — 1))
y(t) — %e_t (cr(e” — 1) + co(e® +2) + c3(e* — 1))

z(t) — %e‘t (cr(e® —1) + ca(e® —1) + c3(e* +2))
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27.8 problem 783
Internal problem ID [15514]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 783.

ODE order: 2.

ODE degree: 1.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 48

e hY

dsolve([diff (x(t),t$2)=y(t),diff(y(t),t$2)=x(t)],singsol=all)

N\ J

z(t) = c1e’ + ce™" — cysin (t) — c4 cos (t)

y(t) = c1e’ + coe™ + cgsin (t) + ¢4 cos (1)

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 172

e N

LDSolve [{x'' [t]==y[t],y"' ' [t]==x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> jl'rue]

1
z(t) — Ze_t (c1€® + co€™ + cze™ + ca€® + 2(c1 — c3)€ cos(t) + 2(cz — ca)e’ sin(t) + ¢
—cy+e3—ca)

1
y(t) — Ze_t (c1€® + c2e® + c3e® + cae® — 2(c1 — c3)€’ cos(t) — 2(ca — ca)€’ sin(t) + ¢

—02+C3—C4>
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27.9 problem 784
Internal problem ID [15515]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 784.

ODE order: 2.

ODE degree: 1.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

-

dsolve([diff(x(t),t$2)+diff(y(t),t)+x(t)=0,diff(x(t),t)+diff(y(t),t$2)=0],sin%sol=a11)

N\

1
z(t) =c1 — ~t’ci — ot — c3
1 2 1
y(t) = 615301 + 562t2 + c3t + ¢4

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 61

LDSolve [{x''[t]1+y' [t]1+x[t]==0,x"' [t]+y' ' [t]==0},{x[t],y[t]1},t, IncludeSingularSojlutions -> True

t? t?
CL'(t) — —01— —04—+02t+01
2 2
1 cot?
y(t) = g(cl +cg)t® — 27 +cqt + c3
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27.10 problem 785
Internal problem ID [15516]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 785.

ODE order: 2.

ODE degree: 1.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

e hY

dsolve([diff (x(t),t$2)=3*x(t)+y(t),diff(y(t),t)=-2*x(t)],singsol=all)

N\ J

0 C2€'  cze't ezl

z(t) = pe™ — 5 "5 T 3

y(t) = cre™® + cye’ + cse't

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 125

e

LDSolve [{x'' [t]==3*x[t]+y[t],y' [t]==-2%x[t]},{x[t],y[t]},t, IncludeSingularSolu}:ions -> True]

z(t) — %e_% (c1(e*(3t+5)+4) + c2(e¥(Bt +2) — 2) + c5(e¥*(3t —1) + 1))

y(t) — %e_% (c1(4—2e%(3t+2)) + c2(e*(2 — 6t) —2) + c3(e* (8 — 6t) + 1))
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27.11 problem 786
Internal problem ID [15517]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 20. The method of elimina-
tion. Exercises page 212

Problem number: 786.

ODE order: 2.

ODE degree: 1.

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 19

-

dsolve ([diff (diff (x(t),t),t) = x(t) 2+y(t), diff(y(t),t) = -2*x(t)*diff (x(t) ,}:)+x(t), x(0) =

N\

z(t) =€
y(t) = —e* + ¢

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

\DSolve [{x''[t]==x[t]"2+y[t],y' [t]==-2%x[t]*x' [t]1+x[t]},{x[0]==1,x'[0]==1,y[0] %=0},{x [t],y[t]

Not solved
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28 Chapter 3 (Systems of differential equations).
Section 21. Finding integrable combinations.
Exercises page 219

28.1 problem 787 . . . . . . . e 6511
28.2 problem 788 . . . . . . .. e 652
28.3 problem 789 . . . . . L. 653]
28.4 problem 790 . . . . ... 654
28.5 problem 791 . . . . .. 656
28.6 problem 792 . . . . . ... e e 657
28.7 problem 793 . . . . . ... e e 658
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28.1 problem 787
Internal problem ID [15518]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 787.

ODE order: 1.

ODE degree: 1.

Solve

2'(t) = z(t)” +y(t)"
y'(t) = 2x(t) y(t)

v Solution by Maple
Time used: 0.36 (sec). Leaf size: 65

-

Ldsolve ([diff(x(t),t)=x(t)"2+y(t)~2,diff (y(t),t)=2*x(t)*y(t)],singsol=all)

-/

{{y(t) =0}, {x(t) - :- ¢ H

4¢; %y(t)
[{y(t) T 2E+ 280t + 2 — 16} , {x(t) ~ 2y () }]

v/ Solution by Mathematica
Time used: 41.052 (sec). Leaf size: 3516

LDSolve [{x' [t]==x[t]"2+y[t]~2,y' [t]==-2*x[t]*y[t]},{x[t],y[t]l},t, IncludeSinguljarSolutions ->

Too large to display
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28.2 problem 788
Internal problem ID [15519]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 788.

ODE order: 1.

ODE degree: 1.

Solve
A O
=) = y (t)
=
T0)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 24

‘ dsolve ([diff (x(t),t)=-1/y(t),diff(y(t),t)=1/x(t)],singsol=all)

{z(t) = &2}

1
v = -
{ %“0}
v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 35

e N

LDSolve [{x'[t]==-1/y[t],y' [t]1==1/x[t]},{x[t],y[t]},t,IncludeSingularSolutions j—> True]

t
crec1

y(t) —

z(t) — coe” e

C2
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28.3 problem 789
Internal problem ID [15520]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 789.

ODE order: 1.

ODE degree: 1.

Solve
) = @)
z@_y@
v ()
Y (t) = 2 ()

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 34

‘ dsolve([diff (x(t),t)=x(t)/y(t),diff(y(t),t)=y(t)/x(t)],singsol=all)

_1 cac1 pC1t
{x(t) — L}

C1

)
{y(t) %x (t) }

v/ Solution by Mathematica
Time used: 0.076 (sec). Leaf size: 45

LDSolve [{x' [t]==x[t]/y[t],y' [t]1==y[t]/x[t]1},{x[t],y[t]},t, IncludeSingularSolutjions -> True]

eclt + c1c2
£) - —— 1 A2
y(t) ey
1
z(t) = cpe D 4 —
(4]
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28.4 problem 790
Internal problem ID [15521]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 790.

ODE order: 1.

ODE degree: 1.

Solve
L))
0= -0
()
VO = -2

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 48

\dsolve([diff(x(t),t)=y(t>/(x(t)—y(t>),diff(y(t),t)=x<t>/(x(t)-y(t>)1,singsol=#11>

(t) —Clt2 — 202t -2
€T =
2Clt + 202

{y@) _ (1) (§=(t)) }

dx(t)+1
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v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 145

tDSolve [{x' [t]==y[t]1/x[t]-y[t]),y' [t]1==x[t]/(x[t]-y[t])},{x[t],y[t]},t, Includ}eSingularSoluti

1 /(2 = 2cot 24 2¢)2
y(t)—)——\/( Cot + co* + 01)

2 (t —c2)?
t — 2¢ot + 32 — 2¢4
2t — 2¢o
\/(t2 2¢ot + 9% 4+ 2¢1) 2
(t — c2)?
t2 — 2¢ot + 32 — 2¢4
2t — 2¢9
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28.5 problem 791
Internal problem ID [15522]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 791.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.172 (sec). Leaf size: 38

-

Ldsolve( [diff (x(t),t)=sin(x(t))*cos(y(t)),diff(y(t),t)=cos(x(t))*sin(y(t))], sijﬁgsol=all)

(0= (4752027
ot s 8205 |

v/ Solution by Mathematica
Time used: 0.492 (sec). Leaf size: 121

LDSolve [{x' [t]1==Sin[x[t]]1*Cos[y[t]],y' [t]==Cos[x[t]1]*Sin[y[t]1]},{x[t],y[t]},t ,J[ncludeSingular

y(?)

V2 cos(#1)
\/—6201 cos (2(Z —#1)) +2— e
\/ﬁcos(#l)
\/—6201 cos (2(Z —#1)) +2— e

— arcsin | e sin | InverseFunction | —arctanh

& | [t+co

z(t) — InverseFunction | —arctanh &\ [t + ¢
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28.6 problem 792
Internal problem ID [15523]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 792.

ODE order: 1.

ODE degree: 1.

Solve
M@=x@

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 52

e B

Ldsolve([exp(t)*diff(x(t),t)=1/y(t),exp(t)*diff(y(t),t)=1/x(t)],singsol=a11) J

{x(t) = \/—2e7tc; + 2¢y, z(t) = —\/—2e~tc; + 202}

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 125

LDSolve [{Exp[t]l*x' [t]1==1/y[t],Exp[t]*y' [t]1==1/x[t]1},{x[t],y[t]},t, IncludeSinguJLarSolut ions ->

y(t) — —\/5\/0_1\/ —et+ e
V=2et ¥+ 2c105
Vel
y(t) = V2y/ci/—et + cicy
V—2e7t 4+ 2cic
Ve

z(t) = —

z(t) =
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28.7 problem 793
Internal problem ID [15524]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 21. Finding integrable com-
binations. Exercises page 219

Problem number: 793.

ODE order: 1.

ODE degree: 1.

Solve

' (t) = cos (z(t))? cos (y(t))? + sin (z(t))* cos (y(t))*
y'(t) = —2sin (z(t)) cos (z(t)) sin (y(t)) cos (y(¢))

With initial conditions
[z(0) = 0,y(0) = 0]

X Solution by Maple

dsolve ([diff (x(t),t) = cos(x(t)) 2*cos(y(t)) 2+sin(x(t)) 2*cos(y(t))~2, diff(y(t),t) = -1/2%

N

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

‘ DSolve [{x' [t]==Cos[x[t]]~2*Cos[y[t]]~2+Sin[x[t]]~2*Cos[y[t]]1~2,y' [t ==—1/2*Si# [2*x[t]]*Sin[Z

{
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29.1
29.2
29.3
294
29.5
29.6
29.7
29.8

Chapter 3 (Systems of differential equations).

Section 22. Integration of homogeneous linear

systems with constant coefficients. Eulers

method. Exercises page 230

problem 802
problem 803
problem 804
problem 805
problem 806
problem 807
problem 808
problem 809
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29.1 problem 802
Internal problem ID [15525]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 802.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 36

-

Ldsolve( [diff (x(t),t)=8*y(t)-x(t),diff(y(t),t)=x(t)+y(t)],singsol=all)

-/

z(t) = c1e® + cpe™

3t -3t
c1€e Co€
y(t) = -
2 4

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 72

‘ DSolve [{x' [t]==8*y[t]-x[t],y' [t]==x[t]+y[t]},{x[t],y[t]},t, IncludeSingularSol#.ltions -> True]

z(t) — %e_:“ (c1(e% +2) 4+ 4dca (e — 1))

y(t) — ée_:“ (c1(e% —1) 4+ 2cp(2e™ + 1))
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29.2 problem 803
Internal problem ID [15526]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 803.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

-

Ldsolve( [diff (x(t),t)=x(t)-y(t),diff(y(t),t)=y(t)-x(t)],singsol=all)

-/

z(t) = ¢ + cpe®
y(t) = —ce® +c;

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 60

[DSolve [{x'[t]1==x[t]-y[t],y' [t]==y[t]-x[t]1},{x[t],y[t]},t, IncludeSingularSolut}ions -> True]

1
z(t) — 5 (c1e” — e + 1+ )

y(t) — %(cl (—€*) + c2e® + c1 + )
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29.3 problem 804
Internal problem ID [15527]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 804.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[z(0) = 0,y(0) = 0]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

-

Ldsolve([diff(x(t),t) = 2xx(t)+y(t), diff(y(t),t) = x(£)-3*y(t), x(0) = O, y(O} = 0], singsol

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 10

‘ DSolve[{x' [t]==2*x[t]+y[t],y' [t]1==x[t]-3*y[t]},{x[0]==0,y[0]==0},{x[t],y[t]} ,# ,IncludeSingul

z(t) = 0
y(t) =0
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29.4 problem 805
Internal problem ID [15528]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 805.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = z(t) + y(t)
y'(t) = 4y(t) — 22(t)

With initial conditions
[2(0) = 0,y(0) = —1]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve([diff(x(t),t) = x(t)+y(t), diff(y(t),t) = 4xy(t)-2*x(t), x(0) = 0, y(O} = -1], singsc

z(t) = —e* +&*
y(t) —263t + eZt

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 33

-

LDSolve [{x' [t]==x[t]+y[t],y' [t]==4xy[t]-2*x[t]1},{x[0]==0,y[0]==-1},{x[t],y[t] }}t ,IncludeSingtu

z(t) & —e*(ef — 1)
y(t) = e* — 23
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29.5 problem 806
Internal problem ID [15529]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 806.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) — 5y(t)
y'(t) = z(t)

With initial conditions
[2(0) = 0,y(0) = 1]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

-

Ldsolve([diff(x(t),t) = 4*x(t)-5*xy(t), diff(y(t),t) = x(t), x(0) = 0, y(0) = 1}], singsol=all)

z(t) = —5e* sin (¢)
y(t) = e**(—2sin (t) + cos (1))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

[DSolve [{x' [t]==4*x[t]-4*y[t],y' [t]==x[t]},{x[0]==0,y[0]==1},{x[t],y[t]1},t, Inc}ludeSingularSol

x(t) — —4e*t
y(t) = e*(1 —2t)
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29.6 problem 807
Internal problem ID [15530]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 807.

ODE order: 1.

ODE degree: 1.

Solve

(t) = —=(t) + y(t) + 2(t)
2(t) —y(t) + 2(¢)
() = =(t) +y(t) — 2(2)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 58

Ldsolve( [diff (x(t),t)=—x(t)+y(t)+z(t) ,diff (y(t),t)=x(t)-y(t)+z(t),diff (z(t) ,t)j=x(t)+y(t)—z (t)

z(t) = cpe’ + cze™

y(t) = ce’ + e +cre®
2(t) = cye’ — 2cze™% — cre™

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 124

LDSolve {x' [t]==-x[t]+y[t]1+z[t],y"' [t]1==x[t]-y[t]+z[t],z' [t]==x[t]l+y[t]-z[t]}, {ﬁt (t],ylt],z[t]}

z(t) — 16_27: (c1(e¥+2) + (2 +¢c3) (¥ — 1))

3
y(t) — %e_% (cl (e3t — 1) +cy (e3t + 2) +c3 (e3t — 1))
z(t) — %e_zt (cl (63lt — 1) + ¢ (e3t — 1) +c3 (e3t + 2))
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29.7 problem 808
Internal problem ID [15531]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-
neous linear systems with constant coefficients. Eulers method. Exercises page 230
Problem number: 808.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 2z(t) — y(t) + 2(¢)
y'(t) = z(t) +2y(t) — 2(?)
Z(t) = z(t) — y(t) +22(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 52

Ldsolve( [diff (x(t),t)=2*x(t)-y(t)+z(t),diff(y(t),t)=x(t)+2xy(t)-z(t) ,diff (z(t)}t)=x(t) -y (t)+2

z(t) = cpe® + cze®
y(t) = cze® + cref
2(t) = cze® + cpe® + cref

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 99

LDSolve [{x' [t]==2*x[t]-y[t1+z[t],y' [t]==x[t]+2*y[t]-z[t],z' [t]==x[t]-y[t]+2%z [j:] b {x[t],y[t],

z(t) = €*(c1 — (c2 — ¢c3) (¢' — 1))
y(t) = €' (ci(e" = 1) + (c2 — c3)e’ + ¢3)
2(t) = €' (ci(e' — 1) + (c2 — c3)e* + (c3 — e2)e™ + ¢3)
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29.8 problem 809

Internal problem ID [15532]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-

LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 22. Integration of homoge-

neous linear systems with constant coefficients. Eulers method. Exercises page 230

Problem number: 809.
ODE order: 1.
ODE degree: 1.

Solve
z'(t) = 2z(t) — y(t) + 2(¢)
y'(t) = z(t) + 2(t)
"(t) = y(t) — 22(t) — 3x(¢)

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

Ldsolve([diff(x(t),t) = 2*x(t)-y(t)+z(t), diff(y(t),t)

= x(t)+z(t), diff(z(t),}) = y(t)-2*z(t

z(t)=1—e""
y(t) =1—e"
z(t)=2e" -1

v Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 38

DSolve[{x' [t]==2#x[t]-y[t]+z[t] ,y' [t]==x[t]+z[t] 2’ [t]==y [t] -2z [t]-3xx[t]}, {x[0]==0,y [0]==

z(t) > 1—e

y(t) > 1—e
2(t) > 2t -1

t
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30.1 problem 810
Internal problem ID [15533]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23. Methods of integrating
nonhomogeneous linear systems with constant coeflicients. Exercises page 234

Problem number: 810.

ODE order: 1.

ODE degree: 1.

Solve

o' (t) = —2x(t) + y(t) — e*
Y (t) = —3z(t) + 2y(t) + 6e*

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 43

[dsolve( [diff (x(t),t)+2*x(t)-y(t)=—exp(2*t) ,diff (y(t),t)+3*x(t) —2*y(t)=6*exp(2}t)] ,singsol=al

z(t) = coe’ + ety + 2e*
y(t) = 3coe’ +e7fe; +9e*

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 85

[DSolve [{x' [t1+2*x[t]-y[t]==-Exp[2*t],y' [t]+3*x [t]-2*y[t]==6*Exp [2*t]},{x[t] ,y}[t] },t,IncludeS

1
z(t) — Ee_t (4€* + (c — c1)€* + 3c1 — ¢2)

1
y(t) — §e_t(1863t —3(c1 — c2)e* +3c1 — )
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30.2 problem 811
Internal problem ID [15534]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23. Methods of integrating
nonhomogeneous linear systems with constant coeflicients. Exercises page 234

Problem number: 811.

ODE order: 1.

ODE degree: 1.

Solve

(t) = x(t) + y(t) — cos (t)
—y(t) — 2x(t) + cos (t) + sin (t)

<8
—~

~
N—

I

With initial conditions
[2(0) = 1,y(0) = —2]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 33

-

Ldsolve([diff(x(t),t) = x(t)+y(t)-cos(t), diff(y(t),t) = —y(t)-2*x(t)+cos(t)+s}n(t), x(0) =1

z(t) = —sin (t) + cos (t) — cos (¢) ¢
y(t) = —2cos(t) +sin(t)t + cos (t)t

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 31

\ DSolve [{x' [t]==x[t]+y[t]-Cos[t],y' [t]1==-y[t]-2*x[t]+Cos[t]+Sin[t]},{x[0]==1,y[0]==-2},{x[t],

z(t) — —sin(t) — t cos(t) + cos(t)
y(t) — tsin(t) + (¢ — 2) cos(t)
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30.3 problem 812
Internal problem ID [15535]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23. Methods of integrating
nonhomogeneous linear systems with constant coeflicients. Exercises page 234

Problem number: 812.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = y(t) +tan (t)> — 1
Y (t) = tan (t) — z(t)

v Solution by Maple
Time used: 0.14 (sec). Leaf size: 30

-

Ldsolve( [diff (x(t),t)=y(t)+tan(t)~2-1,diff(y(t),t)=tan(t)-x(t)],singsol=all) J

z(t) = cpsin (t) + ¢1 cos (t) + tan (t)
y(t) = cycos (t) — ¢y sin (¢) + 2

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 34

‘ DSolve[{x' [t]==y[t]+Tan[t]"2-1,y' [t]==Tan[t]-x[t]},{x[t],y[t]l},t, IncludeSingu#.arSolut ions ->

z(t) — tan(t) + ¢ cos(t) + co sin(t)
y(t) = cocos(t) — ¢y sin(t) + 2
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30.4 problem 813
Internal problem ID [15536]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23. Methods of integrating
nonhomogeneous linear systems with constant coeflicients. Exercises page 234

Problem number: 813.

ODE order: 1.

ODE degree: 1.

Solve

4z(t)et  2y(t)e'  4dz(t)  2y(t) 2

/

£) = — -

z(t) et —1 et —1 et—1+et—1+et—1
_ 6z(t) e + 3y(t)et  6z(t) 3yt) 3
et —1 ee—1 e -1 e -1 e -1

y'(t)

v Solution by Maple
Time used: 0.094 (sec). Leaf size: 86

-

Ldsolve( [diff (x(t),t)=—4*x(t)-2*xy(t)+2/(exp(t)-1),diff(y(t) ,t)=6*x(t)+3*y(t)—3}/ (exp(t)-1)1,si

z(t) =2e In(e' —1) —e*c1 +2e "+ oy
6e'ln(ef — 1) —4cre’ —3e'c; —6ln(ef — 1) +6e~" + 3¢c; +4co — 6
y(t) = 5ot — 9

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 76

LDSolve [{x' [t]==-4*x[t]-2xy[t]+2/(Exp[t]-1),y' [t]==6%x[t]+3*y[t]-3/(Exp[t]-1) }J, {x[t],yltl},t,

z(t) = e*(2log (€' — 1) +c1(4 — 3€') — 2c5(e" — 1))
y(t) = e7*(—3log (¢" — 1) + 6c1 (€' — 1) + cp(4e’ — 3))
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30.5 problem 814
Internal problem ID [15537]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23. Methods of integrating
nonhomogeneous linear systems with constant coeflicients. Exercises page 234

Problem number: 814.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 48

-

Ldsolve( [diff(x(t),t)=y(t),diff (y(t),t)=-x(t)+1/cos(t)],singsol=all)

| —

z(t) = cosin (t) + ¢q cos (t) + sin (¢) ¢ + cos () In (cos (2))
y(t) = cacos (t) — ¢y sin (¢) + cos (t) t — sin (¢) In (cos (¢))

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 43

-

LDSolve [{x'[t]1==y[t],y' [t]==—x[t]+1/Cos[t]},{x[t],y[t]1},t, IncludeSingularSolut}lons -> True]

z(t) = (t + c2) sin(t) + cos(t)(log(cos(t)) + ¢1)
y(t) — (t + c2) cos(t) — sin(t)(log(cos(t)) + c1)
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31 Chapter 3 (Systems of differential equations).
Section 23.2 The method of undetermined
coefficients. Exercises page 239

31.1 problem 815
31.2 problem 816
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31.4 problem 818
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630)
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31.1 problem 815
Internal problem ID [15538]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 815.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

-

Ldsolve( [diff (x(t),t)=y(t),diff (y(t),t)=1-x(t)],singsol=all)

-/

z(t) = cosin (t) + ¢y cos (t) + 1
y(t) = ¢y cos (t) — ¢y sin (t)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 32

‘ DSolve[{x' [t]==y[t],y' [t]==1-x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> True]

z(t) = c1cos(t) + cosin(t) + 1
y(t) = cacos(t) — ¢y sin(t)
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31.2 problem 816
Internal problem ID [15539)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 816.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 3 — 2y(t)
y'(t) = 2z(t) — 2t

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 37

-

Ldsolve( [diff (x(t),t)=3-2xy(t),diff (y(t),t)=2*x(t)-2*t],singsol=all)

-/

z(t) = cosin (2t) + ¢y cos (2t) + ¢
y(t) = —cacos (2t) + ¢y sin (2t) + 1

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 41

‘ DSolve [{x' [t]==3-2xy[t],y' [t]==2*x[t]-2*t},{x[t],y[t]},t, IncludeSingularSolut#ons -> True]

z(t) = t + ¢1 cos(2t) — co sin(2t)
y(t) = cocos(2t) + ¢ sin(2t) + 1
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31.3 problem 817
Internal problem ID [15540]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 817.

ODE order: 1.

ODE degree: 1.

Solve

~

—
~

~
I

—y(t) +sin (¢)
z(t) + cos (t)

S
—

~
N—r

I

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 29

-

Ldsolve( [diff (x(t),t)=-y(t)+sin(t),diff(y(t),t)=x(t)+cos(t)],singsol=all)

-/

z(t) = ¢1sin (t) + ¢z cos (t)
y(t) = —cq cos (t) + cosin (t) + sin (2)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 41

‘ DSolve [{x' [t]==-y[t]+Sin[t],y' [t]==x[t]+Cos[t]},{x[t],y[t]},¢t, IncludeSingular$olutions -> Tr

() = (—% + cl> cos(t) — ca sin(?)

o(t) = sin(t)

+ ¢ cos(t) + ¢y sin(t)
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31.4 problem 818
Internal problem ID [15541]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 818.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 34

[dsolve( [diff (x(t),t)=x(t)+y(t)+exp(t) ,diff (y(t),t)=x(t)+y(t)-exp(t)], singsol=}11)

z(t) = cl; +e+c
ore2t
y(t) = 12 —e'—0c

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 62

‘ DSolve [{x' [t]1==x[t]+y[t]1+Exp[t],y' [t1==x[t]+y[t]-Exp[t]},{x[t],y[t]1},¢t, Includ#SingularSoluti

1
z(t) — 5(2€t + (a1 + 2)e® +¢c1 — )

1
y(t) — 3 (—=2¢" + (c1 4+ c2)e* — c1 + ¢2)
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31.5 problem 819
Internal problem ID [15542]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 819.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 4z(t) — by(t) + 4t — 1
Y (t) = z(t) — 2y(t) +1

With initial conditions
[z(0) = 0,y(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 12

-

Ldsolve([diff(x(t),t) = 4*x(t)-5*xy(t)+4xt-1, diff(y(t),t) = x(t)-2*y(t)+t, x(O} =0, y(0) =C

v/ Solution by Mathematica
Time used: 0.148 (sec). Leaf size: 12

‘ DSolve [{x' [t]==4*x[t]-b*y[t]+4*xt-1,y' [t]==x[t]-2*y[t]+t},{x[0]==0,y[0]==03},{x[t],y[t]1},t,Inc

z(t) &> —t
y(t) =0
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31.6 problem 820
Internal problem ID [15543]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 820.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions
[2(0) = 0,y(0) = 1]

v Solution by Maple
Time used: 0.046 (sec). Leaf size: 28

-

Ldsolve([diff(x(t),t) = y(t)-x(t)+exp(t), diff(y(t),t) = x(t)-y(t)+exp(t), x(O} =0, y(0) =1

e—2t

1

_ ¢ 4

z(t) = 5 Te¢ 35
e 1
y(t)—T-i—e —5

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 40

‘ DSolve[{x' [t]==y[t]-x[t]+Exp[t],y' [t]1==x[t]-y[t]1+Exp[t]},{x[0]==0,y[0]==1},{x ‘[t] >,y [t1},t,Inc

—2t 1

e
) > ——— 4ef— =
z(t) 5 +e 5

—2t 1
y(t) — £ yet—c
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31.7 problem 821
Internal problem ID [15544]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 821.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

-

Ldsolve([diff(x(t),t)+y(t)=t‘2,diff(y(t),t)—x(t)=t],singsol=a11)

-/

z(t) = cosin (t) + ¢y cos (t) + ¢
y(t) = t* — cycos (t) + ¢y sin () — 1

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 36

-

LDSolve [{x' [t]+y[t]==t"2,y' [t]-x[t]==t},{x[t],y[t]l},t, IncludeSingularSolutionsJ -> Truel

z(t) = t + c1 cos(t) — cosin(t)
y(t) = t> + cy cos(t) + ¢y sin(t) — 1
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31.8 problem 822
Internal problem ID [15545]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 822.

ODE order: 1.

ODE degree: 1.

Solve

7'(t) =sin(t) —e ™ — y(t)
y'(t) = —sin (t) +2e7*

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 39

[dsolve( [diff (x(t),t)+diff(y(t),t)+y(t)=exp(-t),2*diff(x(t),t)+diff(y(t) ,t)+2*\ (t)=sin(t)],si

z(t) = —sin(t) —e ™ —cos (t) + cit + ¢y
y(t) =cos(t) —2e" — ¢

v Solution by Mathematica
Time used: 0.244 (sec). Leaf size: 43

LDSolve [{x' [t1+y' [t)+y[t]1==Exp[-t],2*x' [t]+y' [t]1+2*y[t]==Sin[t]},{x[t],y[t]} ,tJ, IncludeSingula

z(t) = —e " —sin(t) — cos(t) — cot + ¢
y(t) = —2e~* + cos(t) + ca
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31.9 problem 823
Internal problem ID [15546]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 823.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 2z(t) + y(t) — 22(t) +2 -t
y(t) =1-x(t)
Z@t)=z@t)+ylt)—2@t)+1—t

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 51

Ldsolve([diff(x(t),t)=2*x(t)+y(t)-2*z(t)+2-t,diff(y(t),t)=1-x(t),diff(z(t),t)=¥(t)+y(t)—z(t)+

z(t) = ¢y sin () — cpe’ — c3cos (t)
y(t) =t + c; cos (t) + coe’ + c3sin (¢)
z(t) =1+ ¢y sin (t) — c3cos (t)

v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 92

r

LDSolve [{x' [t]==2%x[t]+y [t]-2*z[t]+2-t,y' [t]==1-x[t],z' [t]==x[t]+y[t]-z[t] +1-tj} »{x[t],y[t],zl

z(t) = (c1 — c3)et + czcos(t) + (¢ + co — c3) sin(t)
y(t) = t — 1€’ + cze’ + (1 + ¢ — c3) cos(t) — cz sin(t)
z(t) = c3cos(t) + (c1 + ca — ¢3) sin(t) + 1
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31.10 problem 824
Internal problem ID [15547]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.2 The method of undeter-
mined coefficients. Exercises page 239

Problem number: 824.

ODE order: 1.

ODE degree: 1.

Solve

T'(t) = —z(t) — 2y(t) +2e7*
y(t) = —y(t) —2(t) +1
() =—2(t)+1

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 20

Ldsolve([diff(x(t),t)+x(t)+2*y(t) = 2xexp(-t), diff(y(t),t)+y(t)+z(t) = 1, diff(z(t),t)+z(t)

z(t) =
y(t) =e™"
z(t)

e
e
1

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 22

r

LDSolve [{x' [t]+x[t]+2xy[t]==2%Exp[-t],y' [t]1+y[t]+z[t]==1,2z' [t]+z[t]==1},{x[0] =}1,y[0] ==1,z[0]

z(t) > e

y(t) > e~
z(t) = 1

t
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32 Chapter 3 (Systems of differential equations).
Section 23.3 dAlemberts method. Exercises
page 243

32.1 problem 825
32.2 problem 826
32.3 problem 827
32.4 problem 828
32.5 problem 829

685



32.1 problem 825
Internal problem ID [15548]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.3 dAlemberts method.
Exercises page 243

Problem number: 825.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = b5z (t) + 4y(t)
Y () = =(t) + 2y(2)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

-

Ldsolve( [diff (x(t),t)=5*x(t)+4*xy(t),diff (y(t),t)=x(t)+2*y(t)],singsol=all)

-/

z(t) = cie’ + cpe
Co€
4

6t

y(t) = —cre’ +

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 67

‘ DSolve [{x' [t]==5*x[t]+4*y[t],y"' [t]==x[t]1+2*y[t]},{x[t],y[t]1},t, IncludeSingula#Solutions -> 1T

2(t) = ¢! (er (4% +1) + dex(e* — 1))

y(t) — %et (c1(e® —1) 4+ c2(e”™ +4))
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32.2 problem 826
Internal problem ID [15549]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.3 dAlemberts method.
Exercises page 243

Problem number: 826.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) = 6z(t) + y(t)
y'(t) = 4a(t) + 3y(?)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

-

Ldsolve( [diff (x(t),t)=6*x(t)+y(t),diff(y(t),t)=4*x(t)+3*y(t)],singsol=all)

-/

z(t) = cre” + cye®
y(t) = c1e™ — 4cpe®

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 71

-

LDSolve [{x' [t]==6*x[t]+y[t],y' [t]==4*x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingula\ Solutions -> 1T

z(t) — %ezt (c1(4€” +1) + ca(e” — 1))

y(t) — %e% (41 (€% — 1) + (e + 4))
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32.3 problem 827
Internal problem ID [15550]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.3 dAlemberts method.
Exercises page 243

Problem number: 827.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = 2z(t) — 4y(t) + 1
Y (t) = —z(t) + 5y(t)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 34

e N

Ldsolve( [diff (x(t),t)=2*x(t)-4*y(t)+1,diff (y(t),t)=-x(t)+5*y(t)],singsol=all) J

5
z(t) = cpe’ + e%cy —

6

cet 1

t) = 2~ _ — =
y(t) 4 S aTg

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 67

‘ DSolve [{x' [t]==2*x[t]-4*y[t],y' [t]==—x[t]+5*xy[t]1},{x[t],y[t]},t, IncludeSingul#lrSolutions ->

z(t) — %et (c1(e” 4+ 4) —dey (e — 1))

y(t) — %et (c1(—€”) +4c2e™ + 1 + ©2)
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32.4 problem 828
Internal problem ID [15551]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.3 dAlemberts method.
Exercises page 243

Problem number: 828.

ODE order: 1.

ODE degree: 1.

Solve
7' (t) = 3z(t) + y(t) + €

y'(t) = z(t) + 3y(t) — ¢’

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 43

[dsolve( [diff (x(t),t)=3*x(t)+y(t)+exp(t) ,diff (y(t),t)=x(t)+3*y(t)-exp(t)], sing}sol=all)

e

z(t) = 612 — e’ + cpe®
ool

y(t) = 12 + € — cpe®

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 70

‘ DSolve [{x' [t]==3*x[t]+y[t]+Exp[t],y' [t]==x[t]+3*y[t]-Exp[t]l},{x[t],y[t]},t, In#ludeSingularSo

z(t) — %et((cl —c2)e' + (c1 + c2)e® — 2)

1
y(t) = §€t((cz —c1)e' + (c1 + e2)e* + 2)
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32.5 problem 829
Internal problem ID [15552]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3 (Systems of differential equations). Section 23.3 dAlemberts method.
Exercises page 243

Problem number: 829.

ODE order: 1.

ODE degree: 1.

Solve

x'(t) = 2x(t) + 4y(t) + cos (¢)
y'(t) = —z(t) — 2y(t) + sin (¢)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 36

-

Ldsolve( [diff (x(t),t)=2*x(t)+4*y(t)+cos(t),diff (y(t),t)=-x(t)-2*y(t)+sin(t)], s}lngsol=all)

z(t) = —2cos (t) — 3sin (t) + c1t + ¢
C1 Clt Co

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 46

-

LDSolve [{x' [t]==2*x[t]+4*y[t]+Cos[t],y' [t]==-x[t]-2*y[t]+Sin[t]},{x[t],y[t]} ,t} IncludeSingula

z(t) — —3sin(t) — 2 cos(t) + 2¢1t + 4deot + ¢
y(t) = 2sin(t) — (c1 + 2¢2)t + o
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33 Chapter 3. Section 24.2. Solving the Cauchy
problem for linear differential equation with

constant coeflicients. Exercises page 249

33.1 problem 830 . . . . . . ...
33.2 problem 831 . . . . . ... e
33.3 problem 832 . . . . . ..
33.4 problem 833 . . . . ...
33.5 problem 834 . . . . ...
33.6 problem 835 . . . . . ... e
33.7 problem 836 . . . . . . ... e e
33.8 problem 837 . . . . . ..
33.9 problem 838 . . . . ...
33.10problem 839 . . . . . ..
33.11problem 840 . . . . . . . .. e
33.12problem 841 . . . . . .. L
33.13problem 842 . . . . . ..
33.14problem 843 . . . . . . ..
33.15problem 844 . . . . .. L L
33.16problem 845 . . . . . . .. L e e
33.17problem 846 . . . . . . . L
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33.1 problem 830
Internal problem ID [15553]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 830.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

+3r=e%

With initial conditions

[z(0) = 0]
v/ Solution by Maple
Time used: 0.454 (sec). Leaf size: 15
[dsolve( [diff (x(t),t)+3*x(t)=exp(-2*t),x(0) = 0],x(t), singsol=all) J
z(t)=e -

v Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 16

LDSolve [{x' [t]+3*x[t]==Exp[-2*t] ,{x[0]==0}},x[t],t,IncludeSingularSolutions ->J True]

z(t) —» e (e — 1)
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33.2 problem 831
Internal problem ID [15554]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 831.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

—3z=33+3t2+2t+1

With initial conditions

v/ Solution by Maple
Time used: 0.359 (sec). Leaf size: 15

-

Ldsolve([diff(x(t),t)—3*x(t)=3*t"3+3*t‘2+2*t+1,x(O) = -1],x(t), singsol=all) J

z(t)=—(t+1) (P +t+1)

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 20

-

§
LDSolve [{x' [t]-3*x[t]==3*%t~3+3*t~2+2xt+1,{x[0]==-1}},x[t] ,t, IncludeSingularSolj.ltions -> Truel

z(t) —» —t° — 26> -2t — 1
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33.3 problem 832
Internal problem ID [15555]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 832.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

z' — x = cos (t) — sin (¢)

With initial conditions

v/ Solution by Maple
Time used: 0.375 (sec). Leaf size: 6

( hY

dsolve ([diff (x(t),t)-x(t)=cos(t)-sin(t),x(0) = 0],x(t), singsol=all)

N J

z(t) = sin (t)

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 7

‘ DSolve[{x' [t]-x[t]==Cos[t]-Sin[t],{x[0]==0}},x[t],t,IncludeSingularSolutions +> True]

z(t) — sin(t)
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33.4 problem 833
Internal problem ID [15556]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 833.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

27" + 6z =te

With initial conditions

v/ Solution by Maple
Time used: 0.391 (sec). Leaf size: 15

r

Ldsolve([Q*diff(x(t),t)+6*x(t)=t*exp(-3*t),x(O) = -1/2] ,x(t), singsol=all)

| —

e 3t (% — 2)

z(t) = 1

v/ Solution by Mathematica
Time used: 0.063 (sec). Leaf size: 19

‘ DSolve [{2*x' [t]+6*x[t]==t*Exp[-3*t],{x[0]==-1/2}},x[t],t, IncludeSingularSolut#ons -> True]

z(t) = %e_:“ (t*—2)
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33.5 problem 834
Internal problem ID [15557]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 834.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

T’ + x = 2sin (t)

With initial conditions

v/ Solution by Maple
Time used: 0.406 (sec). Leaf size: 15

( hY

dsolve ([diff (x(t),t)+x(t)=2*sin(t),x(0) = 0],x(t), singsol=all)

N J

z(t) = — cos (t) + sin (t) + e~

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 17

-

N
LDSolve [{x' [t]+x[t]==2*Sin[t],{x[0]==0}},x[t],t,IncludeSingularSolutions -> Trj.\e]

z(t) — e~ + sin(t) — cos(t)
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33.6 problem 835
Internal problem ID [15558]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 835.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

:CHIO

With initial conditions

[#(0) = 0,2(0) = 0]

v Solution by Maple
Time used: 0.266 (sec). Leaf size: 5

Ldsolve([diff(x(t),t$2)=0,x(0) = 0, D(x)(0) = 0],x(t), singsol=all) J

z(t) =0

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 6

‘ DSolve[{x''[t]==0,{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions -> Truel]

z(t) = 0
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33.7 problem 836
Internal problem ID [15559]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 836.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

:C”=1

With initial conditions

[#(0) = 0,2(0) = 0]

v Solution by Maple
Time used: 0.343 (sec). Leaf size: 9

Ldsolve([diff(x(t),t$2)=1,x(0) = 0, D(x)(0) = 0],x(t), singsol=all) J
t2
z(t) = B

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 12

LDSolve [{x''[t]==1,{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions —-> True}]

t2
t) = —
o(t)
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33.8 problem 837
Internal problem ID [15560]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 837.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _quadrature]]

z" = cos (t)

With initial conditions

[#(0) = 0,2'(0) = 0]

v/ Solution by Maple
Time used: 0.344 (sec). Leaf size: 10

‘dsolve([diff(x(t),t$2)=cos(t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all)

z(t) =1 — cos (t)

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 11

‘ DSolve [{x'' [t]==Cos[t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions —>‘ True]

z(t) = 1 — cos(t)
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33.9 problem 838
Internal problem ID [15561]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 838.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

2+ =0

With initial conditions

[#(0) = 0,2(0) = 0]

v Solution by Maple
Time used: 0.375 (sec). Leaf size: 5

Ldsolve([diff(x(t),t$2)+diff(x(t),t)=0,x(0) = 0, D(x)(0) = 0],x(t), singsol=a;})

z(t) =0

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 6

‘ DSolve[{x''[t]+x' [t]==0,{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions —# True]

z(t) = 0
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33.10 problem 839
Internal problem ID [15562]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 839.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

2+ =0

With initial conditions

[z(0) = 1,2'(0) = —1]

v Solution by Maple
Time used: 0.282 (sec). Leaf size: 8

Ldsolve([diff(x(t),t$2)+diff(x(t),t)=0,x(0) =1, D(x)(0) = -1],x(t), singsol=all)

z(t) = e

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 10

Vs N

kDSolve [{x''[t]+x' [t]==0,{x[0]==1,x"' [0]==-1}},x[t],t,IncludeSingularSolutions J—> True]

z(t) > e
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33.11 problem 840
Internal problem ID [15563]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 840.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

With initial conditions

[#(0) = —1,2'(0) = —1]

v/ Solution by Maple
Time used: 0.36 (sec). Leaf size: 9

Ldsolve([diff(x(t),t$2)—diff(x(t),t)=1,x(0) = -1, D(x)(0) = -1],x(t), singsol=jall)

z(t)=—-t—1

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 10

‘ DSolve[{x''[t]-x'[t]==1,{x[0]==-1,x'[0]==-1}},x[t],t,IncludeSingularSolutions| -> True]

z(t) - —t—1
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33.12 problem 841
Internal problem ID [15564]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 841.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2 +r=t

With initial conditions

[#(0) = 0,2'(0) = 1]

v Solution by Maple
Time used: 0.329 (sec). Leaf size: 5

Ldsolve([diff(x(t),t$2)+x(t)=t,x(0) = 0, D(x)(0) = 1],x(t), singsol=all) J

z(t)=t

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 6

‘ DSolve [{x'' [t]+x[t]==t,{x[0]==0,x'[0]==1}},x[t],t,IncludeSingularSolutions ->| True]

z(t) =t
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33.13 problem 842
Internal problem ID [15565]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 842.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

' +6x =12t + 2

With initial conditions

[#(0) = 0,2(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 7

Ldsolve([diff (x(t) ,t$2)+6*diff (x(t),t)=12%t+2,x(0) = 0, D(x)(0) = 0],x(t), sinﬁsol=all)

x =t

v/ Solution by Mathematica
Time used: 0.126 (sec). Leaf size: 8

‘ DSolve[{x'' [t]+6*x' [t]==12%t+2,{x[0]==0,x'[0]==0}},x[t],t, IncludeSingularSolu*:ions -> True]

z(t) — ¢
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33.14 problem 843
Internal problem ID [15566]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 843.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

' — 22 +2x =2

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 5

Ldsolve([diff(x(t),t$2)—2*diff(x(t),t)+2*x(t)=2,x(0) =1, D(x)(0) = 0],x(t), sjingsol=a11)

r=1

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 6

LDSolve [{x''[t]-2*x' [t]+2*x[t]==2,{x[0]==1,x' [0]==0}},x[t],t, IncludeSingularSojLutions -> True

z(t) = 1
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33.15 problem 844
Internal problem ID [15567]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 844.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

24+ 4 + 4 =4

With initial conditions

[z(0) = 1,2'(0) = —4]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 13

Ldsolve([diff(x(t),t$2)+4*diff(x(t),t)+4*x(t)=4,x(0) =1, D) (0) = -41,x(t), fingsol=a11)

r=1—4te

v Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 15

‘ DSolve [{x'' [t]+4#*x' [t]+4*x[t]==4,{x[0]==1,x'[0]==-4}},x[t],t, IncludeSingularS{olutions -> Tru

z(t) = 1 —4e 't
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33.16 problem 845
Internal problem ID [15568]

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 845.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing y]]

20" — 2z’ = (1+1) e

With initial conditions

2(0) = 1,2/(0) =

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 13

-

Ldsolve([2*diff(x(t),t$2)—2*diff(x(t),t)=(1+t)*exp(t),x(O) = 1/2, D(x)(0) = 1/}2],){(1:), singsc

_e(tP+2)
4

v/ Solution by Mathematica

Time used: 0.059 (sec). Leaf size: 17

LDSolve [{2*x' ' [t]-2*x' [t]==(1+t)*Exp[t],{x[0]==1/2,x' [0]==1/2}},x[t],t, IncludejéingularSolutio

z(t) — %let (t* +2)
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33.17 problem 846
Internal problem ID [15569)

Book: A book of problems in ordinary differential equations. M.L. KRASNOV, A.L. KISE-
LYOV, G.I. MARKARENKO. MIR, MOSCOW. 1983

Section: Chapter 3. Section 24.2. Solving the Cauchy problem for linear differential equation
with constant coefficients. Exercises page 249

Problem number: 846.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

z" +x =2cos (t)

With initial conditions

[z(0) = —1,2'(0) = 1]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 15

‘dsolve([diff(x(t),t$2)+x(t)=2*cos(t),x(0) = -1, D(x)(0) = 1],x(%), singsol=a1#.)

x = —cos(t) +sin () (1 +¢)

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 16

‘ DSolve[{x''[t]+x[t]==2*Cos[t],{x[0]==-1,x'[0]==1}},x[t],t, IncludeSingularSolu#ions -> True]

z(t) = (t + 1) sin(t) — cos(t)
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