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Exercise 1: (Vibrating String)

Solve the initial boundary value problem

Uy =  ClUyy for O0<z<1,t>0,
u(0,t) = wu(l,t) =0 for ¢t >0,
u(z,0) = 0 for 0<x<1,
1, <z<i
wlz0) = {0 WETSW0
0 else,

using the suitable product ansatz.
You will get a Fourier series as the solution. Plot the partial sums of the first 20 non-vanishing
summands of this series for ¢ =2, z €[0,1],2 € [0,0.4] and t € [0,2].

Exercise 2:

We are looking for an approximation of the solution to the following problem

Ut = Ugy $€(O,27T),t>0,
T

O<zr< =

x T <3

0) T <37r
={nmT—=x —<r<—=

u(z, g 5
T — 27 77T<x<27r

u(z,0) =0 z € (0,2m)
u(0,t) = u(2m,t) = 0 t>0

Sketch the 27 -periodic continuation of the initial data for x € [—2m, 4x7].

Determine an approximation « to the solution u of the problem using first three terms of
the Fourier series.

Check which boundary and initial conditions are already fulfilled by this approximate solu-
tion.
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