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Inhaltsangabe

In this lecture we shall address partial differential equations that describe a non-linear evolu-
tion, so-called hyperbolic conservation laws. Their solution may not be unique unless further
constraints are imposed. There are several strategies to ensure unique solutions to some
hyperbolic systems, although the problem is not yet solved in the general case. One strategy
is to add a constraint called an entropy inequality. Solutions are then accepted provided they
satisfy the entropy inequality. Many systems of conservation laws which arise from mathe-
matical physics can be shown to possess an entropy inequality. For instance, this is the case
of gas dynamics, or magnetohydrodynamics.

In this talk I will discuss how this idea, which is essential to the analysis of hyperbolic equa-
tions, is also very useful as a numerical tool to monitor the quality of the numerical solution,
obtained with a finite volume scheme. I will discuss the notion of a posteriori error indicators,
and how to use the entropy production to drive a mesh adaptive strategy. Also, numerical
diffusion can be controlled by introducing entropy stable and entropy conservative schemes.


