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Finite Difference Schemes and Partial Differential Equations:

• Chapter 10: 10.1.6, 10.1.7, 10.1.10, 10.3.4, 10.4.3

Finite Volume Methods for Hyperbolic Problems:

• Chapter 8: 8.3, 8.4

Supplementary Questions:

1. Let q, w be piecewise smooth weak solutions of scalar conservation law
qt + f(q)x = 0, where f is convex. Assume that all the discontinuities
are shocks. Let the nonoverlapping Ik(t) := [xk(t), xk+1(t)] on which
q(x, t)− w(x, t) has sign (−1)k. Show that for any k,

(−1)k
[
f(w)− f(q) + (q − w)

dx

dt

]∣∣∣∣xk+1

xk

≤ 0.

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

∇zf is symmetric ⇐⇒ fT = ∇zr for some scalar-valued function r(z).
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