Stable Multiscale Bases and Local Error Estimation for Elliptic Problems

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

Reinhard Hochmuth^‡ Fachbereich Mathematik und Informatik Institut für Mathematik I Freie Universität Berlin Arnimallee 2-6 14195 Berlin Germany

Reinhold Schneider Fachbereich Mathematik Technische Hochschule Darmstadt Schloßgartenstraße 7 64289 Darmstadt Germany

Abstract

This paper is concerned with the analysis of adaptive multiscale techniques for the solution of a wide class of elliptic operator equations covering, in principle,

∗The work of this author has been supported by Deutsche Forschungsgemeinschaft (Da 360/1-1). †The work of this author has been supported in part by Deutsche Forschungsgemeinschaft (Da 117/8-2).

‡The work of this author has been supported by the Graduiertenkolleg ‘Analyse und Konstruktion in der Mathematik’ funded by Deutsche Forschungsgemeinschaft.

singular integral as well as partial differential operators. The central objective is to derive reliable and efficient a-posteriori error estimators for Galerkin schemes which are based on stable multiscale bases. It is shown that the locality of corresponding multiresolution processes combined with certain norm equivalences involving weighted sequence norms of wavelet coefficients leads to adaptive space refinement strategies which are guaranteed to converge in a wide range of cases, again including operators of negative order.

Key Words: Stable multiscale bases, norm equivalences, elliptic operator equations, Galerkin schemes, a-posteriori error estimators, convergence of adaptive schemes.

AMS Subject Classifications: 65N55, 65N30, 65N38, 65N12.