A COMPARISON OF FOUR- AND FIVE-POINT DIFFERENCE APPROXIMATIONS FOR STABILIZING THE ONE-DIMENSIONAL STATIONARY CONVECTION-DIFFUSION EQUATION^∗

HANS-GÖRG ROOS^† AND REINER VANSELOW^†

Abstract. Some recently developed finite element stabilizations of convection-diffusion problems generate in 1D five-point difference schemes. Because there are only few results on four- and five-point schemes in the literature (in contrast to three-point schemes), we discuss some properties of such schemes with special emphasis on the choice of free parameters for a singularly perturbed problem to avoid oscillations.

Key words. convection-diffusion, difference scheme, stabilized finite element method

AMS subject classifications. 65L10, 65L12, 65L60

∗Received November 7, 2007. Accepted for publication May 9, 2008. Published online on December 19, 2008. Recommended by M. Jung.

†Institut für Numerische Mathematik, Technische Universität Dresden, D-01062 Dresden, Germany (hans-goerg.roos, reiner.vanselow@tu-dresden.de).