FINAL

(1) Find the general solution, then attempt to find a particular solution. Determine if there is a
unique solution, no solution, or infinitely many solutions of

YUy + 3:2uy =2y,

a) u(z,y) = 4z on the curve y = éx%

(
(b) u(z,y) = z?2 on the curve By = 9223,
(¢) u(x,y) =sin(z) on the line y = 0.
(2) Compute all the eigenvalues of the Neumann problem

y' + Ay =0 on0<xz<L
y'(0) =y'(L) =0.

Then use this to solve the heat equation using separation of variables

Ut — Uggy = 0 on0<xz<L
u:p(ovt) = um(Lat) =0
u(z,0) = ¢().

(3) Similar to 2, compute the eigenvalues and solve

uz(0,t) = u(L,t) = 0.

Note that the boundary conditions are mixed now.
(4) Let D C R? be a bounded domain and

Au(z,y) >0, onD

Prove that the maximum value of v is attained on the boundary of D. Hint: Consider some
modification of the type u + (22 + y?).

{utt_CQUJ:x on0<x<L



