A HIERARCHICAL PRECONDITIONER FOR THE MORTAR FINITE ELEMENT METHOD^∗

MARIO A. CASARIN^† AND OLOF B. WIDLUND^‡

Abstract. Mortar elements form a family of nonconforming finite element methods that are more flexible than conforming finite elements and are known to be as accurate as their conforming counterparts. A fast iterative method is developed for linear, second order elliptic equations in the plane. Our algorithm is modeled on a hierarchical basis preconditioner previously analyzed and tested, for the conforming case, by Barry Smith and the second author. A complete analysis and results of numerical experiments are given for lower order mortar elements and geometrically conforming decompositions of the region into subregions.

Key words. domain decomposition, mortar finite element method, hierarchical preconditioner.

AMS subject classifications. 65F30, 65N22, 65N30, 65N55.

∗ Received December 14, 1996. Accepted for publication June 29, 1996. Communicated by R. S. Varga._†

IMECC-UNICAMP, Caixa Postal 6065, 13081 - 970 - Campinas - SP, Brazil.

casarin@ime.unicamp.br. This work has been supported in part by a Brazilian graduate student

fellowship from CNPq, in part by the National Science Foundation under Grant NSF-CCR-9503408, and in part by the U. S. Department of Energy under contract DE-FG02-92ER25127 while this author was a graduate student at the Courant Institute of Mathematical Sciences, New York University.

‡ Courant Institute of Mathematical Sciences, 251 Mercer St, New York, NY 10012.

widlund@cs.nyu.edu. URL: http://cs.nyu.edu/cs/faculty/widlund/index.html. This work has

been supported in part by the National Science Foundation under Grant NSF-CCR-9503408, and in part by the U. S. Department of Energy under contract DE-FG02-92ER25127.