Partial Differential Equations I AOm#gmm&m.mwmam..wm:%g&mﬁ I)
Exam IT (Tentti II)
klo 14:00-16:30, 09.05.2023

Notation

* B0.1) = {r e R* : |g] < 1},n > 2. 8B(0,1) is the boundary of B(0,1) and
B1(0.1) the closure of B(0, 1).

e Au= D it

1. Prove that u = 0 is the only smooth solution of the following initial-boundary
problem

U — Au =0 in B(0,1) x (0,T);

u=0 on I'r = (B(0,1) x {t = 0}) U (8B(0,1) x [0, 1)),
where T > 0.
2. Let u be a smooth solution of the following initial-boundary problem

U — Ay =1y in B(0,1) x (0, T);

u=g onI'r = (B(0,1) x {t = 0}) U (8B(0,1) x [0, 7)),
where T > 0 and g is a continuous function. Prove that

|u(z,t)| < e max g|
Ir

for all (z,£) € B(0,1) x (0, 7).
3. Solve the problem (y = u(z,t) : R x [0, 00) — R):

Utt = Uz =0 in R x (0, 00);
u(z,0) = z;
u(2,0) =1, zeR.

4. Solve the problem (u = u(z, t) : R3 x [0,00) = R):
Uy — Ay =0 in R3 x (0, 00);

w(z,0) = |z|%
uy(z,0) = 0, z € RS,



