Question

Find the first order partial differential equations for which the following are
general solutions and describe them as linear, homogeneous,etc. as appro-
priate (in each case f is an arbitrary real function)

(a) u=uzf(z*+y*)
(b) u=ay+ (v —y)f(r+y)
() u=xz+ f(uy)

@ o-s(2)

Answer

(a) Uy = f(ZL‘2 + y2) + 2[L‘2f/(.172 + y2)

U, = 2yx f'(2* + y°)
Therefore
Tyu, = xyf + 223y f +
—z?u, = 223y !

Tyu, — v*u, = zyf

or zyu, — r*u, = yu, linear and homogeneous.
(b) s =y+ flx+y)+92—y)f'(z+y)

uy == f(x+y)+(@—y)f'(z+y)

Therefore (z — y)(us — uy) = 2u — (2 + y?), linear non-homogeneous

(C) u; = 1 + f’(uy)uac = ux<1 _ f'(uy) -1

Uy = [ (uy) (yuy + u)
ut, = u + uugf’
—Yuy = - f/(yuy + u)

= U, — Yu, = u, quasi-linear

(d) ru, — yu, = 0 linear, homogeneous



