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E:) . Find the general solution of u; + uy +u = eV,

We use the method of characteristic lines.
Since
s + ty +u = e, (1)

the characteristic lines have slope 1. We set v(w, z) = u(z,y), where
{ w=zr—y i { r=w-+=z2
z=y y=2z
This change of variables yields
Uy + Uy =(VWz + Vz22) + (Vowy +v,2y)

Uy — VU + Uy

——_vz -

Substitution in (1) gives

v, +v=e"3%

We multiply both sides by the integrating factor, e?, and combine the terms to get
(e*v), = e 22

We integrate both sides of the equation with respect to z:
e’y = /e“zz dz = —1e™% + c(w).

So v(w,z) = —9-—2?: + e *c(w), where c(w) is an arbitrary function of w.
The general solution in terms of z and y is given by
e~ %
u(@,y) = ——— +e"'F(z ~y),

where F is an arbitrary function of z — y.
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