CONDITION NUMBER ANALYSIS FOR VARIOUS FORMS OF BLOCK MATRIX PRECONDITIONERS^∗

OWE AXELSSON^† AND JÁNOS KARÁTSON^‡

Dedicated to Richard S. Varga on the occasion of his 80th birthday

Abstract. Various forms of preconditioners for elliptic finite element matrices are studied, based on suitable block matrix partitionings. Bounds for the resulting condition numbers are given, including a study of sensitivity to jumps in the coefficients and to the constant in the strengthened Cauchy-Schwarz-Bunyakowski inequality.

Key words. preconditioning, Schur complement, domain decomposition, Poincaré–Steklov operator, approximate block factorization, strengthened Cauchy-Schwarz-Bunyakowski inequality

AMS subject classifications. 65F10, 65N22

∗Received March 29, 2009. Accepted for publication August 12, 2009. Published online on September 7, 2010. Recommended by J. Li.

†Department of Information Technology, Uppsala University, Sweden, and Institute of Geonics AS CR, Ostrava, Czech Republic (owea@it.uu.se).

‡Department of Applied Analysis, ELTE University, H-1117 Budapest, Hungary (karatson@cs.elte.hu).