Answer on Question #79725 — Math - Differential Equation
Question

Differential equations in the form of F(x, y,p), F(y/x, p) or differential equations containing
p(p = dy/dx)

1.
4yp? +2xp—y =0
Solution
yAp? —1)+2xp=0
_ 2xp
Y= " ape
dy 2p p'(x)(1 - 4p?) + 8pp'(x)
—=p= + 2x
dx 1—4p? (1 —4p?)?
2p 1-— 4p + 8p
N SRR
p—4p3 —2p 1- 4p +8p
dc«  4p*—8p—1 p
2x  p(l+4p2)(1 — 4p2) 7P
j _ j 4p? —8p —1
2 ) parpra-ma+a P
A Bp+C D E 4p? —8p —1
p 1+4p%? 1- 2p 1+2p p(l +4p2)(1 - 2p)(1 + 2p)
A1+ 4p>)(1 — 4p®) + (Bp + C)p(1 — 4p®) + Dp(1 + 4p*)(1 + 2p) +
+Ep(1+4p?)(1 —2p) = 4p? —-8p—1
So, we have

—16A—-4B+8D —8E =0



Then:

Solving the given system:

—4C + 4D +4E =0
B+2D—2E=4
C+D+E=-8

A=-1

4—-B+2D—-2E=0

—-C+D+E=0
B+2D—-2E =4

C+D+E=-8

C=—4
B =4
D=E o
b+E=—4:D_ =2
So far:
fdx_f( 1_|_4 p—1 2 2 >d
2x p T rap? 1-2p 1+2p)%?
p—1 f d(p?) f dp 1 1
dp= | —— 2 __dp— — ZIn(1 + 4p?) — —tan™1 2
f1+4w P=) 24P | Tyapz gt H4p) —gtan2p
Answer:

1
In2x = —Inp +In(1 —2p) —In(1 + 2p) + Eln(l +4p?) —2tan"'2p +¢



Question

x?p? +3xyp +2y2 =0
Solution
(xp+y)* +xyp+y? =0
(p+y)? +yGp+y) =0
(xp +y)(xp +2y) =0
Case 1:
xp+y=0

_w_ Y

p_dx_ x
Iny=—Ilnx+1Inc
Xy =c
Case 2:
xp+2y =0

_dy 2y

p_dx_ X

Iny=-2Inx+Inc

xX‘y=c



Question

x2p? = 2p(xy —2) + 2y =0
Solution
u=y,v=xy

dv_ N
dx_xp y

dv xp+
p= _XpTy

== >

y
P—x

p:

x?p? — 2pxy + 4p + 2y* =0

x?y? 2xy? 4
4 Y+ 42y2=0

(P—x)Z_P—x P—x

x2y? 4+ (4y — 2xy?)(P —x) + 2y2(P —x)? =0
x%2y? — 4xy + 4Py + 2x?y? — 2Pxy? + 2x%y? — 4Pxy? + 2y?P? =0
—4xy + 4Py + 5x?y? — 6Pxy? + 2y?P%2 =0
5v2 — 4v + 4Pu — 6Puv — 2u’P? = 0

The solution of this equation cannot be determined.
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