
RUNGE-KUTTA CONVOLUTION QUADRATURE

BASED ON GAUSS METHODS

LEHEL BANJAI AND MATEO FERRARI

Abstract. In this talk, we delve into a discretization technique for time-domain boundary
integral operators, Convolution Quadrature (CQ) combined with Galerkin BEM or spatial
collocation.

We present an error analysis of Runge-Kutta CQ based on Gauss methods applied to
hyperbolic operators. The order of convergence relies heavily on the parity of the number of
stages, a more favourable situation arising for the odd cases than the even ones. Moreover, for
particular situations the order of convergence is higher than for Radau IIA or Lobatto IIIC
methods when using the same number of stages.

We further investigate an application to transient acoustic scattering where, for certain
scattering obstacles, the favourable situation occurs in the important case of the exterior
Dirichlet-to-Neumann map. Numerical experiments and comparisons show the performance of
the method.
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