Besov Regularity for Elliptic Boundary Value Problems in Polygonal Domains

Albert Cohen Laboratoire d’Analyse Numerique Université Pierre et Marie Curie 4 Place Jussieu 75252 Paris Cedex 05

France

Stephan Dahlke^∗ Institut für Geometrie und Praktische Mathematik RWTH Aachen Templergraben 55 52056 Aachen Germany

Abstract

This paper is concerned with the regularity of the solutions to specific elliptic boundary value problems in polygonal domains Ω contained in IR^2. Especially, we consider the specific scale B^α_τ (L_τ (Ω)), 1/τ = α/2 + 1/p, of Besov spaces. The regularity of the variational solution in these Besov spaces determines the order of approximation that can be achieved by adaptive and nonlinear numerical schemes. The proofs are based on specific representations of the solutions which were, e.g., derived by Grisvard, and on characterizations of Besov spaces by wavelet expansions.

Key Words: Elliptic boundary value problems, adaptive methods, Besov spaces, nonlinear approximation, wavelets.

AMS Subject Classifications: Primary 35B65, secondary 41A46, 46E35.

∗The work of this author has been supported by Deutsche Forschungsgemeinschaft (DA 117/13–1).