TMA4212 Numerical solution of differential equations using
difference methods

Problem Set 3

Problem 1.
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We have heat transfer in a plate composed of two materials. Find a method to solve the
following problem:

uf = ajul,, 0<z<c t>0, Yz,0) = fi(z), 0<x <ec
u? =agul,, c<xr<1,t>0, u?(x,0)=Ff
(

u

u
ul(0,t) = go(t), t >0, u?
ul(c,t) = u?(c,t), t >0, A

Problem 2. Check if your formula from Problem 1 works by implementing it in MATLAB with
¢=1/2 and

filx) =4x(1 —z), folx) =421 —2z), a1 =1, aa =100, Ay =X =1, go=g1 =0

Problem 3. Let r be a positive real number. Show that if U = (Uy,...,Us)T satisfies
— U1+ 1+ 2r)Up, —rUpt1 =V, 1<m <M -1
Uy=Upn=0

then
max |Up| < max |vn]
0<m<M 1<m<M-1
Use this to show that Backwards Euler converges for arbitrary r = k/h? on the problem

Ut = Ugg, u(m,O) = f(CC), u(oat) = gO(t)’ u(lat) = gl(t)

Problem 4. Find stability requirements for Euler’s method on the problem
Up = Ugy + Pu and Uy = Uyy — Pu, B >0

with the usual boundary conditions (u(x,0), u(z,1), u(0,2) given).



