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Exercise 1:
Using a suitable product ansatz, solve the following Dirichlet boundary value problem for
the Laplace equation on the circle r2 = x2 + y2 ≤ 9 .

r2urr + rur + uφφ = 0 0 ≤ r < 3
u(3, φ) = cos2(φ) φ ∈ R.

Hints:

• See lecture pages 85-88.

• To solve Euler’s equation
r2 · w′′(r) + ar · w′(r) + b · w(r) = 0 use the ansatz w(r) = rk .

• It holds: cos2(φ) = 1
2 (1 + cos(2φ) ) .

Exercise 2:

a) Using a product ansatz, derive a series representation for the solution of the following
Neumann problem.

ut = uxx, 0 < x < 1, t > 0,
u(x, 0) = g(x), 0 < x < 1,
ux(0, t) = ux(1, t) = 0 t > 0.

b) Solve the initial boundary value problem a) with g(x) = 3 + 4 cos(2πx) .
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