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Finite Difference Schemes and Partial Differential Equations:

e Chapter 9: 9.1.3, Example 9.2.2 (show the uniformly diagonalizable)
e Chapter 10: 10.1.10, 10.1.13, 10.3.4

Finite Volume Methods for Hyperbolic Problems:

e Chapter 8: 8.3

Supplementary Questions:

1. Let g, w be piecewise smooth weak solutions of scalar conservation law
gt + f(q)z = 0, where f is convex. Assume that all the discontinuities
are shocks. Let the nonoverlapping Iy, (t) := [z¥(t), z*T1(t)] on which
q(z,t) — w(x,t) has sign (—1)*. Show that for any F,
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2. Let (n,1) be an entropy pair. Suppose the following cell entropy con-
dition holds:
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where U7 /2= U (QM ,,Qr) for some numerical entropy flux function
U(-,-) that is consistent with ¢. Show that the limiting weak solution
q satisfies the entropy condition. (Hint: mimicking the proof of the
Lax-Wendroff Theorem.)

3. Let f(z) be a smooth vector-valued function. Show that

V.f is symmetric <= fI = V,r for some scalar-valued function r(z).



