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Exercise 1:

a) We are looking for a solution of the Laplace equation Awv(z,y) = 0 in a rotationally
symmetric area, for example in a circle. The area can then be better described using
polar coordinates. This is done as follows

xr=rcos¢, y=rsin¢, and
v(@(r, @), y(r,¢)) = u(r,¢) .
Show that for r # 0 the following equivalence holds:

7’2Urr+7”ur+u¢¢:0 < TQ(Umz+Uyy) =0.

b) Find a solution to the following boundary value problem:

A(v) =0 fir 1 <a®+y* <4,
v(z,y) =1 auf 2®+y* =1,
v(z,y) =2 auf 2®+y* = 4.

Hint: Use polar coordinates. The boundary data are independent of ¢. So try the
ansatz

v(z,y) = u(r,¢) = w(r).

Exercise 2:

0 for k € N even,
a) Show that through a, = 0, Vk € Ny, [ = 8

- (km)®

for k € N odd

the Fourier coefficients of the Fourier series

Qo

5 + > (aycos(kmy) + By sin(kmy))
ki

of the odd, 2-—periodic continuation of

g(y) =y*—y, 0<y <1

are given.
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b) Determine with the help of an appropriate product ansatz and by using a) the solution
of the following boundary value problem

Au(z, y) =0
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