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Abstract

We consider the solution of systems of linear equations with the following block 2-by-2 structure:
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where A € R"*", B € R™*", C € R™*™, f € R", g € R™, and m < n. We further assume
that matrices A, B and C are large and sparse. Systems of the form (1) arise in a variety
of scientific and engineering applications, including computational fluid dynamics, mixed finite
element approximation of elliptic partial differential equations, constrained optimization, etc.

We make the following assumptions:

e A has positive semidefinite symmetric part H = %(A + AT)
o Null(H)N Null(B) = {0}
e rank(B) =m

e (' is symmetric positive semidefinite

which guarantee that (1) has exactly one solution. Our approach, described in detail in [3], is
based on the symmetric/skew-symmetric iteration introduced in [1]. We prove convergence of
the stationary iteration and we show how to optimize the rate of convergence as a function of
method parameters. When GMRES acceleration is used, an optimal (h-independent) method is
obtained for some model elliptic PDE problems in mixed form [2].

The performance of the preconditioner is illustrated with numerical experiments on various linear
systems, including some arising in the solution of Stokes and Navier—Stokes problems. This is
joint work with Martin Gander (McGill University) and Gene Golub (Stanford University).
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