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Topic

Discontinuous Galerkin (DG) methods have become a main method to construct higher order dis-
cretizations for hyperbolic conservation laws. They rely on polynomials on individual grid cells, for
which no global continuity or smoothness is required, and which are only coupled through fluxes
over cell boundaries. This has the side-effect that DG is suitable for modern computer architectures
(little communication, many local operations).

At discontinuities in the solution, DG however suffers from oscillations and can violate the maximum
principle of the analytical solutions, i.e. the DG solution has over- and undershoots. A possibility
to mitigate this effect are minimum entropy reconstructions, which are a well-known discretization
method for the velocity variable in a kinetic equation. These are used to reconstruct an ansatz func-
tion in each spatial cell, given the moments and fluxes. The reconstruction is obtained by solving a
constrained optimization problem in each spatial cell. The method has the advantage that key pro-
perties of the solution can be encoded in the entropy (the quantity to be minimized), and can thus be
guaranteed for the numerical solution.

Task
The task of this thesis project is to derive, study, and implement a DG scheme for scalar hyperbolic
conservation laws. The individual steps are:

e Derive a suitable DG formulation with entropy reconstruction
¢ Investigate properties of the numerical scheme
¢ Implement the scheme and perform experiments with different entropies

The thesis can focus on a subset of these questions.
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