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Finite Difference for Conservation Laws? (2/2)
Recall the upwind scheme for u; + auy, = 0:
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Write the upwind FD scheme fc(/ut + uuy :}j
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Definition (Conservative Scheme)

A conservation law scheme is called conservative iff it can be written as

e N

h ¥ (2 =
W1 &4:\/51 _(J-[ [ (\A’)_ >
37 Uy ™ 95

where £*. ..
— Uﬂwu‘h Conlnu oy &

= j*(v\, ,M)\A): QM «

Theorem (Lax-Wendroff)

If the solution {u;j} to a conservative scheme converges (as At,Ax — 0)
boundedly almost everywhere to a function u(x, t), then u is a weak
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Lax-Wendroff Theorem: Proof

Summation by parts: With Ata, = ax1 — ax and A~ ax = ax — ax_1:
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Riemann Problem
Consider the Riemann problem:

us + f(u)x =0,
u x<0,
u(x,O):{ 5 x>0

Exact solution in the Burgers case?:




