A UNIFORMLY ACCURATE FINITE VOLUME DISCRETIZATION FOR A CONVECTION-DIFFUSION PROBLEM^∗

DIRK WOLLSTEIN , TORSTEN LINSS^†, AND HANS-GÖRG ROOS^†

Abstract. A singularly perturbed convection-diffusion problem is considered. The problem is discretized using an inverse-monotone finite volume method on Shishkin meshes. We establish first-order convergence in a global energy norm and a mesh-dependent discrete energy norm, no matter how small the perturbation parameter. Numerical experiments support the theoretical results.

Key words. convection-diffusion problems, finite volume methods, singular perturbation, Shishkin mesh.

AMS subject classifications. 65N30.

∗Received May 14, 2001. Accepted for publication March 1, 2002. Recommended by R. S. Varga. †Institut für Numerische Mathematik, Technische Universität Dresden, D-01062 Dresden, Germany. E-mail:

<torsten,roos>@math.tu-dresden.de.