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e Include your computer program(s), when turning the homework set

1. Consider the semi-discretized scheme

du; 1 /11 5 01 1 1 .
o (Ao \12% T 3w QUi+ gl — s | €1,
for the diffusion equation u; = Uzs.

a) Determine the order of the accuracy of the scheme.

b) Is the scheme stable ?

2. Consider the finite-difference scheme
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Use the Fourier technique to show that the scheme is stable only when 0 < p < 2/3.

3. Consider the following system of reaction-diffusion equations
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with 0 <z <1,A=1, B=2, a=1/50, and boundary conditions

u(0,t) = u(l,t) =1, v(0,t) = v(1,t) =3,
u(z,0) =1+ sin (27x), v(z,0) = 3.

a) Solve this problem by using a semi-discretization of the method with a uniform spatial mesh
size h (say h = 1/50), and an ezplicit solver for the resulting system of ODEs. Draw the
surface plot of the solutions u(z,t) and v(z,t) for 0 < ¢ < 10.

b) Do the same experiment as in a), but with an éimplicit solver for the resulting system of ODEs.



