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Exercise 1. (1D heat equation)

We again consider Exercise 1 from the previous sheet. There, we used the implicit Euler
scheme and a finite element approach to arrive at the discrete system (1). A genera-
lization of the time discretization can be obtained with the f-rule: For § € [0, 1], one
approximates

b
/ o) dz = (b — a)(Bg(a) + (1 — 0)g(b))

Using this approach instead of implicit FEuler, derive the more general time-space dis-
cretized formulation

<M+ (1— 0)]]\;1() Y= 9%L”‘1+(1—9)%Ln+ (M - 9]1\;K> vy n=1,...,N.

(6 points)

Programmieraufgabe 1. (1D heat equation)

e Modify your code from the last exercise sheet to solve the #-rule based system
of equations instead. Try to solve the heat equation from the previous sheet with
T=1,f=0,l=r=0, and

(2,0) 5 £<0.5
z,0) =
Y 0 else.

For 8 = 0,0.5, 1, run your program for different choices of m, N.

e For certain choices of m, N, one can see 'ripples’ in the solution which get smoo-
thened out rather slowly. Try to reproduce this behaviour with your program. Does
this have an effect on L?/H!-convergence?

(14 points)

The programming exercise should be handed in either before/after the exercise class
on 21.6.18 (bring your own laptop!) or in the HRZ-CIP-Pool, after making an appoint-
ment at ’angelina.steffens@uni-bonn.de’. All group members need to attend the pre-
sentation of your solution. Closing date for the programming exercise is the 21.6.2018.
You can choose the programming language yourself.




