Answer on Question #40469, Math, Differential Calculus | Equations
Find the complete integral of p? + g% — 2px — 2qy + 1= 0.
Solution.

f(x,y,2,09 =p*+q*—2px—2qy+1=0
Charpit’s auxiliary equation are:

dp dq dz dx dy

ftpfs fytafs —ph—af;y ~f 1y

or

dp dq _ dz _dx dy
p q pp-x)+qlq-y) p—-x q-Yy

Taking first two fractions,

Integrating, Inp =Inqg +Ina or p=aq.

Puttingp = aq into f(x,y,2,p,q), we get:
a’q*+q* —2aqx —2qy +1=0
q*(@®*+1)—2q(ax+y)+1=0

Solve for g

B 2(ax+y) \/4(ax +y)2—4(a*+1)
1= 2(@z + 1)

Let’s (ax +y) =uand (a®? + 1) = b = const

_uim
B b
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p=GQ=B(ui\/E)

q

We know that
dz = pdx + qdy = aqdx + qdy = q(adx + dy) = qd(ax + y) = qdu

Integrating

+Vuz—b 2 1
z=j%du=;—bigf\/u2—bdu=
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:%izuw/uz—b—Ebln(\/uZ—b+u)+C=
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- (axzzy)—iz(ax+y)«/(ax+y)2—b_ibln(\/(“xﬂ’)z‘b+(ax+3’))+c

2
Answer: z = 22+ 2 (ax + y)y/(ax + y)2 = b — 3 bIn (y/(ax +y)Z = b + (ax +3)) + C
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