Answer on Question #86005 — Math — Differential Equations

Question

p? + g% — 2px — 2qy + 2xy by Charpit's method find the complete integral this differential

equation.
Solution

Charpit's method is:

dp _  dq __ dz _ dx _ dy
and

dz = pdx + qdy ,
where

f(x,y,2,p,9) = p* + q* — 2px — 2qy + 2xy,

of
0q

of _ of _ _  _ g% _ 9, _
Pl 2p+2y,ay— 2q+2x,az—0,ap—2p 2x,

Let’s substitute (4) in (1):

dp _ dq dz dx dy
—2p+2y - —2q+2x

-p(2p-2%)-q(2q-2y)  2x-2p  2y-2q

dp __dq
—2p+2y  -2q+2x’

1)

f—z;lizy - f—zzj-Zx’
Inlp —y| =In|q — x| +Inc,,
p—y=ci(qg—x),
p=y+clx—q),
p=y+cx—cq.

2)

dx  dy
2x-2p  2y-2q’

fdx _fdy

2x—2p Y 2y-2q’

In|]x —p| =In|ly — q| + Inc,,
x—p=c(y—q),
p=Xx—Cy+Cyq.

Let’s substitute (5) in (6):

(1)

(2)

(3)

=2q—2y. (4)

= = , then take such fractions:

(5)

(6)



Yy+aXx—cq=X—CYy+cq,

_ (1+c)y+(c1—Dx

C1+C2 (7)

Let’s substitute (7) in (5):

_ _ ytcey+ex—x
p - y + Clx C1+C2

__ (cgtc)y+ceq(cgtep)x—(1+c)y—(ci—1x

- C1+C2 ’

_ (C1—1)Y+(C1(C1+Cz)—(C1—1))x (8)

- C1+C2 ’
Let’s substitute (7), (8) in (2):
dz = (Cl—1)y+(C1(C1+Cz)—(C1—1))x dx + (1+c)y+(ci—1)x dy,

c1+c; c1tc;
de=f (c1—1)y+(c1(cl+cz)—(c1—1))xdx n (1+c)y+(ci—1)x dy,
c1+cCy c1tc
;= (c1-Dyx+(ci(c1+c3)—(c1—1))x? n (14¢2)y%+(c1—1)xy +C
c1+Cy c1tc
5 = (c1—1D)yx+(c1(cr+cz)—(c1-1))x%+(1+c2)y?+(c1—1)xy +C
C1+C2
5 = (c1lertezr)—(e1—1))x2+(1+c)y%+2(c1 - Dyx v
C1+C2
(e 2 2 B

Answer: z = (calentea) (e —D)xP+(tren)yP+2(n Ly + C is the complete integral of the

c1t+cy

differential equation p? + g2 — 2px — 2qy + 2xy.

Answer provided by https://www.AssignmentExpert.com



https://www.assignmentexpert.com/
https://www.assignmentexpert.com/

