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ANALYSIS OF NON-OVERLAPPING DOMAIN
DECOMPOSITION ALGORITHMS WITH INEXACT SOLVES

JAMES H. BRAMBLE, JOSEPH E. PASCIAK, AND APOSTOL T. VASSILEV

ABSTRACT. In this paper we construct and analyze new non-overlapping do-
main decomposition preconditioners for the solution of second-order elliptic
and parabolic boundary value problems. The preconditioners are developed
using uniform preconditioners on the subdomains instead of exact solves. They
exhibit the same asymptotic condition number growth as the corresponding
preconditioners with exact subdomain solves and are much more efficient com-
putationally. Moreover, this asymptotic condition number growth is bounded
independently of jumps in the operator coefficients across subdomain bound-
aries. We also show that our preconditioners fit into the additive Schwarz
framework with appropriately chosen subspace decompositions. Condition
numbers associated with the new algorithms are computed numerically in sev-
eral cases and compared with those of the corresponding algorithms in which
exact subdomain solves are used.
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