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ABSTRACT

We study weak solutions and its approximation of hyperbolic linear
symmetric first-order Friedrichs systems describing acoustic, elastic, or
electro-magnetic waves. A DGP method for acoustics is considered in
[2, 3]; convergence for the ideal DPG method is analyzed in the graph
norm. For a discontinuous Galerkin discretization with full upwind in
space and time, inf-sup stability and convergence estimates are pro-
vided with respect to a mesh-dependent DG norm in [1]; this relaxes
the regularity assumptions required in the graph norm and improves
the estimates the by a factor h1/2 in the space-time cylinder.

In this talk we show that the results for the space-time DG method
in the mesh-dependent DG norm transfer to Petrov–Galerkin methods
by constructing suitable discrete Fortin operators which extend the inf-
sup stability of the mesh-dependent DG method to inf-sup stability of
the Petrov–Galerkin method. This provides convergence estimates for
different variations of discontinuous Petrov-Galerkin methods, where
the trace spaces are discontinuous on the space-time skeleton.

References

[1] D. Corallo, W. Dörfler, and C. Wieners. Space-time discontinuous Galerkin
methods for weak solutions of hyperbolic linear symmetric Friedrichs systems.
CRC 1173 Preprint 2022/36, Karlsruhe Institute of Technology, 2022.

[2] J. Ernesti and C. Wieners. A space-time DPG method for acoustic waves. In
U. Langer and O. Steinbach, editors, Space-Time Methods. Applications to
Partial Differential Equations, volume 25 of Radon Series on Computational
and Applied Mathematics, pages 89–116. Walter de Gruyter, 2019.

[3] J. Ernesti and C. Wieners. Space-time discontinuous Petrov-Galerkin methods
for linear wave equations in heterogeneous media. Computational Methods in
Applied Mathematics, 19(3):465–481, 2019.

⋆Institute of Applied and Numerical Mathematics, KIT, Karlsruhe,
Germany, christian.wieners@kit.edu

1


