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1.1 problem Example, page 25

Internal problem ID [3836]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: Example, page 25.

ODE order: 1.

ODE degree: 1.

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

' Ty
_wQ—y2_0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

Ldsolve (diff (y(x) ,x)=xxy(x)/(x"2-y(x)~2),y(x), singsol=all)

1
y(@) = \/_ LambertW (—c;22) v

v/ Solution by Mathematica
Time used: 8.043 (sec). Leaf size: 56

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

y(z) = — d
W (—e—2c112)
12
xTr) —
y(z) W (o2 ad)

y(z) =0



1.2 problem Example, page

Internal problem ID [3837]

27

Book: Differential and integral calculus, vol II By N. Piskunov. 1974

Section: Chapter 1

Problem number: Example, page 27.
ODE order: 1.

ODE degree: 1.

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

/_

z+y—3
r—y—1

0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

Ldsolve(diff(y(x),x)=(x+y(x)-3)/(x—y(x)—1),y(x), singsol=all)

~—

y(x) =1—tan <R00t0f (2_Z+ In (

v/ Solution by Mathematica

Time used: 0.056 (sec). Leaf size: 57

cos (__

%) +21n(x—2)+2cl)> (z —2)

-

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

y(r)+2 -3

Solve [2 arctan <

+ 2log(z — 2) + ¢4, y(x)}

—y(z)+z -1

) ~log ( +y(@)* — 2y(z) — 4z +5

2(z —2)?

)

(4

cla



1.3 problem Example, page 28

Internal problem ID [3838]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: Example, page 28.

ODE order: 1.

ODE degree: 1.

(4

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

, 2x+y—1
4o +2y+5

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

-/

Ldsolve(diff(y(x),x)=(2*x+y(x)—1)/(4*x+2*y(x)+5),y(x), singsol=all)

1B %= 20 25

_ 2e 7 e e 18 | 25z _ <49c¢1
LambertW = +5+5 =

e 9

= _Z_9
y(x) 3 P2

v/ Solution by Mathematica

Time used: 3.947 (sec). Leaf size: 41

DSolve[y' [x]==(2*x+y[x]-1)/(4*x+2*y[x]+5),y[x],x,IncludeSingularSolutions -> Truep

J

N

y(z) = 1—70W(—e257x_1+01> — 2 — g

y(r) = —2x — g



1.4 problem Example, page 30

Internal problem ID [3839]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: Example, page 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y 2

/

_ _ 1)? =
y z+1 (x+ ) 0

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

~—

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

y(z) = (z+c) (z+1)°

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

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

y(z) = (z+1)>%*(z+c1)



1.5 problem Example, page 33

Internal problem ID [3840)]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: Example, page 33.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

Y +zy—2°y° =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

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

1
e?’ci +22+1

y(z) =

v/ Solution by Mathematica
Time used: 7.04 (sec). Leaf size: 50

kDSolve [y' [x]+x*y[x]==x"3%y[x] ~3,y[x],x,IncludeSingularSolutions -> True]




1.6 problem Example, page 36

Internal problem ID [3841]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: Example, page 36.

ODE order: 1.

ODE degree: 1.

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

2z 2 —3z22%)
EJr(y = )Y _




v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 402

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

W=

(12\/3 2\/2T37% — 4, — 10832 + 8)

y(z) = 6o
2 1
" ™
3¢, (12\/?3 2\/27372 —de; — 108322 + 8) Poooa
1
(12\/3 2\/2T30% — 4, — 108322 + 8) ’
y(.'L') - 1201
1 1
} P 5a
3¢, (12\/513«/270%:32 —dcy — 10832 + 8) Poa
1
\/_ (12\/3.’1:1/276%.’152—4 c1—1080%x2+8> 3 9
iv/3 h - 1
o 3c1 (12\/§x,/27c§x2—4 c1—108c§x2+8) 3
B 2
1
(12\/3 2\/27372 —de; — 108322 + 8) ’
y($) - 1261
1 1

— 1+_

I3
3¢, (12\/§x\ /2732% — de, — 1083222 + 8) Poooa

1
3
(12\/§ T /27c§x2—4c1—108c§x2+8) )
6c1 - 315
3c1 (12\/5 z4/27c3x2—4 c1—108c§z2+8)

i3

+
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v/ Solution by Mathematica

Time used: 60.209 (sec). Leaf size: 458

tDSolve [2%x/y [x]~3+(y[x] ~2-3*x~2) / (y [x]~4) *y' [x]==0,y[x],x, IncludeSingularSolutioan -> True]

1 6/276011172 + 3v/8le2c1 g4 — 12e4c1 2 — 2e3c1
3 V2

y(z) —

\3/56201
+
€/ 27ec1z2 + 3v/81le2e1zt — 12¢de172 — 2e3c1

C1

— €

i(vV3+1) f‘/ 27ec172 + 3v/8le2c1zt — 12ete152 — 2e3
6v/2
i(V3—1i) e et

y(z) —

3223 {‘/ 27ec1x? + 3v/8le2gt — 12et1g? — 2e3

i(v3—1) {‘/ 27ec1 22 4 3v/81le2c1zt — 12etc152 — 2e3
6v/2
i(\/g + Z) 6261 ecl

y(z) = —

_|_

322/3 {’/ 27ec172 + 3v/81le21 gt — 12¢de172 — 2¢3a
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1.7 problem Example, page 38

Internal problem ID [3842]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: Example, page 38.

ODE order: 1.

ODE degree: 1.

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

y+zy —yr=0

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

e

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

~—

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 23

r

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

| —

2z

_> _
y(.’[) wQ _ 201

y(z) =0



1.8 problem example page 46

Internal problem ID [3843]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: example page 46.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

y2<1—|—y'2) —R’=0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 59

12

=R~2,y(x), singsol=all)

= \/R2—6%+2clx—x2

y(z) = —\/R2 — 2+ 2¢1x — 22

v/ Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 101

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

y(x) = —/R2 — (x4 ;)2
y(r) = VR2 — (x4 ¢;)?
y(z) = =R — (z — c1)?
(
(
(

y:c)—>\/R2 (x —c1)?
y(x) > —R
y(z) > R
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1.9 problem example page 47

Internal problem ID [3844]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974
Section: Chapter 1

Problem number: example page 47.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [_Clairaut]

/

ay

/
y—yr— —F—=0
\/1—|—y’2

v/ Solution by Maple
Time used: 1.5 (sec). Leaf size: 18

{dsolve(y(x)=x*diff(y(x),x)+ a*diff (y(x),x)/(sqrt(1+diff (y(x),x)"2)),yx), singso%%all)

acy
a+1

y(x) =z +

v Solution by Mathematica
Time used: 35.248 (sec). Leaf size: 27

-

.
LDSolve [y [x]==x*y' [x]+ a*y'[x]/(Sqrt[1+(y' [x])~2]),y[x],x,IncludeSingularSolut ionsJ -> Truel

y(z) =0



1.10 problem Example, page 49

Internal problem ID [3845]

Book: Differential and integral calculus, vol II By N. Piskunov. 1974

Section: Chapter 1

Problem number: Example, page 49.
ODE order: 1.

ODE degree: 2.

14

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

y—xy

12

-y

12

=0

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 99

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

~—

y(z) =0

y(x)_(w+1+\/clx+cl+w+1)2m (c+1+VarFaFao i)
(z-1+Vastaterl)'s (-z—l+vezstatatl)

y(z) = +

(z +1)°
v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 57

(z +1)°

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

2
c
yz) 5>z —avr+1+1+ —

2
y(x)—>z+clx/x+1+1+i

y(z) =0

4

4
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