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Exercise 1:

Given the following initial boundary value problem for u = wu(z,t):

X
Uy — Mty = et (1—§> ze(0,3),t>0,
u(z,0) = 1+ 2sin(mx) z € 0,3,
w(,0) = g z € (0,3), (1)
u(0,t) = e t >0,
u(3,t) = 1 t>0.

a) Show that the homogenization of the boundary data according to
., T .
=u-— ——(1-
v=u—e 3( e")

leads to the following initial boundary value problem for v :

Vg — 4Upp = 0 z € (0,3),t>0,
v(x,0) = 2sin(mz) z €0, 3],

v(x,0) =1 z € (0,3), (2)
v(0,t) =0 t>0,

v(3,t) = 0 t>0.

b) Solve the initial boundary value problem (2) from part a) and compute the solution to
the initial boundary value problem (1).
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Exercise 2:

For the numerical solution of a differential equation for w(z,t), = €]0, (n+1)Az[,t > 0 with
given initial data at ¢ = 0 and boundary data at * =0 and z = (n + 1)Az the following
grid is defined

zj =7 Az, 7=0,1,....,n+1, t, =m - At, m=20,1,2,...

J
Which PDEs are approximated by the following difference equations with the corresponding
initial data (m = 0) and boundary data (j =0 or j =n+1)7

For j=0,...,N and m= 1,2,3...:

u”" is an approximation of w(xj,t,,).

m+1 m m m
a) +c = 0,
At Ax
m+1l _ . m m+1 _  m+1
R Uj U Y-t _
) +c =0,
At Ax
m—+1 m m—1 m—+1 m—+41 m—+1
0 u; T = 2ui 4 ug _ Ui — ATA N
At? Ax?,
m+1l _ . m m __ ,m m m m
Q) u; uj N CujJrl uit Ui 2u" + ujt,
At 2Ax Ax?
umtt — ul* —ull ™t — 2 gt
¢) J Iy e j=1 Tyl J J—1
At Az Ax?

For which difference equations can the data at time point m + 1 be calculated directly if
the data at time m is known? So which method is an explicit method?
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