LOCAL APPROXIMATION ESTIMATORS FOR ALGEBRAIC MULTIGRID^∗

JAN MANDEL^†

Abstract. In Smoothed Aggregation Algebraic Multigrid, the prolongator is defined by smoothing of the output of a simpler tentative prolongator. The weak approximation property for the tentative prolongator is known to give a bound on the convergence factor of the two-level and even multilevel method. It is known how to bound the constants in the weak approximation property when the system matrix is given as the sum of positive semidefinite local matrices. In practice, however, the local matrices are often not known to the solver, or the problem is given in terms of local matrices and additional constraints. We characterize the matrices that can be decomposed into a sum of local positive semidefinite matrices with only given rows and columns allowed to be nonzero, and we show that such a decomposition may not always exist. We then propose a construction of approximate local matrices that may be used for local estimates. Finally, we show how eliminating the constraints from the local matrices can be used to obtain rigorous bounds.

Key words. Adaptive Algebraic Multigrid, robust iterative methods, local element matrices, decomposition of global matrix, apriori convergence estimates, weak approximation property

AMS subject classifications. 65N55, 65N22, 65F10, 65N30

∗This research was partially supported by the National Science Foundation under grant DMS-0074278. Received May 22 , 2001. Accepted for publication October 19, 2001. Recommended by Steve McCormick.

†Department of Mathematics, University of Colorado at Denver, Denver CO 80217-3364