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Abstract. We construct of a fast algorithm for computing the maximum speed of propagation
in the Riemann solution for the Euler system of gas dynamics with the co-volume Equation of
state, [1]. The novelty in the algorithm is that it stops when a prescribed accuracy on the upper
bound on the maximum wave speed is reached. The convergence rate of the algorithm is cubic
and the bound on the maximum wave speed is guaranteed for gasses with co-volume equation
of state and heat capacity ratio 1 < γ ≤ 5/3. The method is illustrated numerically on a
novel explicit continuous finite element technique that is guaranteed to be invariant domain
preserving, [2].

Keywords: Euler system of gas dynamics, co-volume equation of state, maximum speed of
propagation, Riemann problem

Mathematics Subject Classifications (2010): 65M60, 65M10, 65M15, 35L65

References

[1] E. F. Toro. Riemann solvers and numerical methods for fluid dynamics. Springer-Verlag, Berlin, third
edition, 2009. A practical introduction.

[2] J.-L. Guermond and B. Popov. Invariant domains and first-order continuous finite element approximation
for hyperbolic systems. 2015. arXiv:1509.07461, J. SIAM Numer. Anal. under review.

Department of Mathematics, Texas A&M University 3368 TAMU, College Station, TX 77843,
USA

E-mail address: guermond@math.tamu.edu

Department of Mathematics, Texas A&M University 3368 TAMU, College Station, TX 77843,
USA

E-mail address: popov@math.tamu.edu

1


