CENTRALELYON 2018-2019

MQOS 4.3 - Physical problems in unbounded domains
Activity 2. Numerical resolution of the exterior problem with Freefem++

We consider D = {x € R? ; |z| = 1}, Q = R?\ D, and the problem
—Au = 0,in €,
u = g,on 0D, (1)

u bounded.

In the following,  and € denote the polar coordinates centered at the origin. We will assume
a particular form for the Dirichlet datum g :

g(x) = ag + cos(#) + 2sin(260) — cos(30).
The exact solution of Problem (1) reads

cos(0 sin(260 cos(30
) = ag + 50 p0) _ o)

The goal of this activity is to test the approximate boundary conditions (A.B.C.) on
an artificial boundary I'g = {z € R? ; |z| = R}.

— Neumann A.B.C.

g:i =0 on FR.
— Ventcel A.B.C. 5 o
U U
— —R— = Tp.
on gz =0onln

1. Download the software Freefem++ on the webpage
http ://www.freefem.org/
2. Download the sample file SampleInteriorLaplaceDirichlet.pde on the webpage
http ://greg.vial.free.fr/Dwl/
Open it in a text editor and run it with Freefem++.

3. Adapt the sample file to solve the problem with the different A.B.C.
Make tests with different values of R = 5,10,15.



