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Exercise 1: See Lecture pages 47-53

Consider the initial value problem

Upy — SUgy — duy = 0 forz €R, t € RT
u(z,0) =0 forxzeR,
u(z,0) = 2z¢* forx € R.

a) Rewrite the PDE in matrix form.

b) Carry out the substitution « = z + i, i = x —t and give the PDE in matrix
notation for v(a,pu) := u(z,t).

¢) Solve the PDE for u by first solving the PDE for v and transforming back afterwards.

d) Determine the solution w for the initial value problem.

Exercise 2: Hint: See lecture page 60 and 65.

a) Let a be a fixed real number from R\ {0} . For which real-valued functions ¢ : R — R
are the following functions harmonic in R??

i) a(z,y) = cos(ax) - g(y), i) u(z,y) = §-(2®+g(x) 7).

b) Let Q:= {(x, T eR?: 22+ 9% < 16} and u be the solution of the boundary value

problem
2

2
Au(z,y) =0 in 2, u(z,y) = :ﬁ_{y_yz on Of.

Determine the value of u in the origin.

« Use polar coordinates and the mean value property (lecture page 65).

1-— 2
« Note: sin?(p) = C;S(SO).
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Exercise 3: Hint: Lecture pages 61-64 and 69

a) Let
Qy = {(z,y)" €R? : 1 <2?+y* <4}
Determine the solutions of

Au=0 on Q,
u(z,y) =1 for 2+ y? =1,
u(z,y) =3 for 2 +y? =4

Is the solution unique?
b)  Let
Qs = {(z,y,2)" €R® : 1 <a®+y*+ 2% <4}
Determine the solutions of

Au=0 on Qs,
u(z,y,z) =1 for 2+ P+ 22 =1,
u(z,y,z) =3 for 4yt 422 =4

Is the solution unique?

Discussion: 09.06.- 13.06.2025



