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Question 1

(a) Let k be such that [up®'| > [u)™], 1 < j < N.If k = 1, we set up_; = upt] = 0;if k = N, we set
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where )\;, 1 =1,..., N are the eigenvalues of the matrix A.
Question 2
We have ) ) )
ou Ju Ou
—u~d — ——dx = d
L T gy de = ) Sundr

and thus

Therefore, for every t > 0,
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Thus,

so that v~ (x,t) = 0 and therefore u(z,t) > 0.



Question 3

Numerical approximation of the advection equation for N = 99 and M = 80, so that 0.006 = 7 < ﬁ = 0.007 :

Fi1GURE 1 — Upwind scheme.

For the Upwind scheme :
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For the Lax-Wendroff scheme :

Question 4

(a) We show it by induction. The case n = 0 is trivially true. We assume that the property holds true for n and

prove it for n + 1.

We have
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FIGURE 2 — Lax-Wendroff scheme.
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