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Many problems in computational fluid dynamics are described via the com-

pressible Euler or Navier-Stokes (NS) equations. Recently, dissipative weak
(DW) solutions have been introduced as a generalization to classical solution
concepts. In a series of works, DW have been established as a meaningful con-
cept from the analytical and numerical point of views. They do not have to
fulfill the equations weakly but up to some defect and oscillations measures.
They are a natural extension of classical solutions since DW solutions coincide
with them if either the classical solution exists.
In this talk, we give an introduction to the concept of DW solutions and summa-
rize recent results inside this framework. We consider, in particular, high-order
FE schemes and prove convergence to DW solutions for the multi-dimensional
Euler equations. To this end, it is crucial that structure preserving properties,
such as positivity preservation and entropy inequality hold, and the schemes are
consistent with the underlying PDE. We show how to ensure these properties
and in numerical simulations, we verify our theoretical findings. Importantly,
the applicability of DW solutions extends beyond the Euler and Navier-Stokes
equations. As we conclude, we offer a glimpse into the future, discussing poten-
tial developments in this evolving field.

References

[1] R. Abgrall, M. Lukédcové-Medvid’ovd and P. Offner. On the convergence of residual
distribution schemes for the compressible Euler equations via dissipative weak solutions.
MB3AS: Mathematical Models and Methods in Applied Sciences (accepted), 2023.

[2] E. Feireisl, M. Lukdcovd-Medvid’ovd and H. Mizerovd. Convergence of finite volume
schemes for the Euler equations via dissipative measure-valued solution. Found. Comput.
Math., 20 (4): 923-966, 2020.

[3] E. Feireisl, M. Lukdcovd-Medvid’ovd, H. Mizerovd and B. She. Numerical analysis of
compressible fluid flows. MSE&A, Model. Simul. Appl., Springer, 2021.

*Institute of Mathematics, Johannes-Gutenberg University Mainz and TU Clausthal, Ger-
many. Email: poeffner@uni-mainz.de.



Figure 1: Kelvin-Helmholz instability.
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