2024, Z 7 AL, B3

ZEVEMVESTIE]: 2024/04/07

1. Let (n,%) be an entropy pair. Suppose the following cell entropy con-
dition holds:

(@) — (@) | Yiiaje = Vi

k h
where U7 j2 = U(QF 1, QF) for some numerical entropy flux function
(-, -) that is consistent with ¢. Show that the limiting weak solution
q satisfies the entropy condition. (Hint: mimicking the proof of the

Lax-Wendroff Theorem.)

<0,

2. For scalar conservation law ¢ + f(q); = 0, show that the Godunov
flux (by solving the Riemann problem) has the compact form

min__ f(q) if Qi—1 < Qs

Qi—1<q<Q;

FQi1, @)= fl@) i Qim1 > Qi

Qi<q<Qi-1

3. For the scalar conservation law, show that LxF (Lax-Friedrichs), LLF
(Local Lax-Friedrichs), and Engquist-Osher fluxes are all E-fluxes.

4. For a monotone flux we have that F(1,]). Show that a monotone flux
is an E-flux.

5. Consider a conservative scheme with a Lipschitz-continuous numerical
flux. If the scheme is TVB (Total Variation Bounded), show that there
exists a constant R and kg, such that

TVr(Q)< R,  Vnk<T, k<ko. (1)
where

TVr(Q) =Y Y [klQF — QF + hlQy ™ — Q7).

Does (1)) imply TVB?

6. Show that LxF (Lax-Friedrichs), Engquist-Osher, and Godunov fluxes
are entropy stable.



