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Oppgave 1

Consider the equation
utuu, =0 (—oco <z <oo,t>0)

with the initial condition
0, whenz <0

z, whenz >0

(e 0) = {

Find the solution.

Oppgave 2

Describe the Perron Method for the Laplace Equation (Hints: Subharmonic function, lower
class, lower solution, barrier function). No Proofs are required!

Oppgave 3

Let ueC?(Qr) be a solution to the dissipative wave equation

Ut — CzA’Uy+’U¢ =0
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in Qr = Q z (0,T), where Q denotes a bounded domain in R3. Assume that u(z,t) = 0, when
zed§) and t > 0. Show that the energy

E(t) = %/ff(uf + 7 vulz}i:cdydz
Q

is decreasing, 0 < ¢ < T Hint: E'(f).

Oppgave 4
Suppose that ©eC?(Q) is a solution to the Allen-Cahn equation
Ay = u(u? - 1)
in § with boundary values 1/2. Here § is a bounded domain in the plane. Prove that u < 1
in §2.
Oppgave 5
Solve the initial value problem

u(z,y,2,0) = 2?2 + y*
u(z,y,2,0) =0

{ utt = u:t.‘L' + u-yy + Uzz
Oppgave 6

Consider the variational integral

1 v\ ? duv\?
o= [ [ [ (2) +2(2)]
(v) i 0{ o 5y Y
for all functions veW'2(Q) with v — feW2(Q), f(x,y) = z% + y. Here Q is the square. Prove,

that a minimizer u exists, i.e.
I(u) < I(v)

for all admissible ». Then write the Euler-Lagrange equation, assuming that u has continous
second derivatives.



