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ABSTRACT

In this work we study the stability and accuracy of several discontinuous Galerkin (DG) discretiza-
tions. The Von Neumann stability analysis is a classic tool to analyse numerical methods. Von
Neumann analysis estimates dispersion and diffusion errors introduced by a numerical discretisation
by tracking the evolution of wave-like initial conditions when introduced in the numerical scheme.
However, the traditional analysis (e.g. [1, 2]) relies on the constant speed advection equation, which
may mask features which are common to non-linear problems (i.e. aliasing or propagation speed
interpolation errors). For that purpose, we present a non-constant speed Von Neumann stability
analysis for the advection equation. This analysis is developed such that it suits the investigation
of high order Spectral/hp formulations.

Analysing non-constant advection speed problems allows to discover behaviours from the numerical
method, which are not present in the constant case. For example, methods which are stable under
constant speed, become unstable for non-constant advection speeds; e.g. DG with Gauss-Lobatto
points and central fluxes. This analysis enables the study of new DG formulations, such as the
split forms presented in [3, 4], which guarantee stability in aliased conditions.
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