Show that each of the following equations has a solution of the form
u(x’ y) — eax+by‘

Find the constants a,b for each example:

a)u, +3u, +u =0.

b) Uy + Uy, = 572,

Solution:
a)
We have
Ju 0
u,(x,y) = % a_x(eax+by) = qe™+by.
ou 0
u, (x,y) = 3" E(e by = peax+by,
Then

u, +3u, +u=0,
aeax+by + 3beax+by + eax+by =0
(a+3b+1)e™thy =0,
So the function u(x,y) = e®™ ¥ will be the solution of the equation u, + 3u, +u=0if
a+3b+1=0,
a=-3b—1, b €R.

b)
We have
d (0u 0
Uy (X,Y) = a(a) = a(aeax"'b}’) = aZeax+by;
d (0u 0
ty () = 52 (55) = 3 e ) = prevee.
Then

— x—2
Uy + Uy = 57,

aZeax+by + bZeax+by — Sex—Zy’
(aZ + bZ)eax+by — Sex—Zy_
So the function u(x,y) = e®™ ¥ will be the solution of the equation u,, + Uy, = 5e*2V if
a’ + b% =5,
{ax+by=x—2y.
Sowe havea =1, b = —2.

Answer:

a)a=-3b—1, b ER.
b)a=1, b=-2.
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