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ABSTRACT. In this article, we show how to construct a numerical method for solving hyperbolic
problems, whether linear or nonlinear, using a continuous representation of the variables and
their mean value in each triangular element. This type of approach has already been introduced
by Roe, and others, in the multidimensional framework under the name of Active flux, see
[1, 2, 3, 4, 5]. Here, the presentation is more general and follows [6, 7] Various examples (linear
advection, KPP, Euler equations) show the good behavior of the method in both linear and
nonlinear cases, including non-convex problems. The expected order of precision is obtained in
the linear case. This work represents a step towards the development of methods in the spirit
of virtual finite elements for linear or nonlinear hyperbolic problems, including the case where
the solution is not regular.

Keywords:
Mathematics Subject Classifications (2010):

REFERENCES

[1] T.A. Eyman and P.L. Roe. Active flux. 49th ATAA Aerospace Science Meeting, 2011.

[2] T.A. Eyman and P.L. Roe. Active flux for systems. 20 th ATAA Computationa Fluid Dynamics Conference,
2011.

[3] T.A. Eyman. Active fluz. PhD thesis, University of Michigan, 2013.

[4] C. Helzel, D. Kerkmann, and L. Scandurra. A new ADER method inspired by the active flux method.
Journal of Scientific Computing, 80(3):35-61, 2019.

[5] W. Barsukow. The active flux scheme for nonlinear problems. J. Sci. Comput., 86(1):Paper No. 3, 34, 2021.

[6] R. Abgrall. A combination of residual distribution and the active flux formulations or a new class of schemes
that can combine several writings of the same hyperbolic problem: application to the 1d Euler equations.
Commun. Appl. Math. Comput., 5(1):370-402, 2023.

[7] Remi Abgrall and Wasilij Barsukow. Extensions of active flux to arbitrary order of accuracy. ESAIM, Math.
Model. Numer. Anal., 57(2):991-1027, 2023.

INSTITUTE OF MATHEMATICS, UNIVERSITY OF ZURICH, SWITZERLAND
Email address: remi.abgrall@math.uzh.ch

INSTITUTE OF MATHEMATICS, UNIVERSITY OF ZURICH, SWITZERLAND

INSTITUTE OF MATHEMATICS, UNIVERSITY OF ZURICH, SWITZERLAND



