NITSCHE MORTARING FOR PARABOLIC INITIAL-BOUNDARY VALUE PROBLEMS^∗

BERND HEINRICH^† AND BEATE JUNG^‡

Abstract. This paper is concerned with a method for the numerical solution of parabolic initial-boundary value problems in two-dimensional polygonal domains Ω with or without reentrant corners. The Nitsche finite element method (as a mortar method) is applied for the discretization in space, i.e., non-matching meshes are used. For the discretization in time, the backward Euler method is employed. The rate of convergence in some H^1-like norm and in the L_2-norm is proved for the semidiscrete as well as for the fully discrete problem. In order to improve the accuracy of the method in the presence of singularities arising in case of non-convex domains, meshes with local grading near the reentrant corner are employed for the Nitsche finite element method. Numerical results illustrate the approach and confirm the theoretically expected convergence rates.

Key words. parabolic problem, corner singularity, semidiscrete finite element method, non-matching meshes, Nitsche mortaring, fully discrete method

AMS subject classifications. 65M60, 65N30

∗Received January 11, 2008. Accepted for publication June 11, 2008. Published online on June 2, 2009. Recommended by G. Haase.

†Technische Universität Chemnitz, Fakultät für Mathematik, 09107 Chemnitz, Germany (bernd.heinrich@mathematik.tu-chemnitz.de).

‡Hochschule Merseburg (FH), Fachbereich IKS, Geusaer Straße, 06217 Merseburg, Germany (beate.jung@hs-merseburg.de).