STABILIZATION OF LOCAL PROJECTION TYPE APPLIED TO CONVECTION-DIFFUSION PROBLEMS WITH MIXED BOUNDARY CONDITIONS^∗

GUNAR MATTHIES^†, PIOTR SKRZYPACZ^‡, AND LUTZ TOBISKA^‡

Abstract. We present the analysis for the local projection stabilization applied to convection-diffusion problems with mixed boundary conditions. We concentrate on the enrichment approach of the local projection methods. Optimal a-priori error estimates will be proved. Numerical tests confirm the theoretical convergence results. Moreover, the local projection stabilization leads to numerical schemes which work well for problems with several types of layers. Away from layers, the solution is captured very well.

Key words. stabilized finite elements, convection-diffusion

AMS subject classifications. 65N12, 65N30

∗Received November 27, 2007. Accepted for publication May 2, 2008. Published online on February 2, 2009. Recommended by A. Rösch. This work was partially supported by the German Research Foundation (DFG) through grants To143 and FOR 447.

†Fakultät für Mathematik, Ruhr-Universität Bochum, Universitätsstraße 150, D-44780 Bochum, Germany (Gunar.Matthies@ruhr-uni-bochum.de).

‡Institut für Analysis und Numerik, Otto-von-Guericke-Universität Magdeburg, Postfach 4120, D-39016 Magdeburg, Germany (piotr.skrzypacz, tobiska@mathematik.uni-magdeburg.de).