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Abstract:

Murphy, Golub, and Wathen proposed a preconditioner for saddle-point
systems that yields a diagonalizable coefficient matrix having three distinct
eigenvalues, giving exact convergence of GMRES in three iterations.
However, this preconditioner involves the inverse of a large submatrix.
Practical computations only approximate this inverse, so GMRES will
generally require more iterations. How many more? Recent results on the
stability of GMRES lead to rigorous bounds on the number of required
iterations as a function of the accuracy to which the preconditioner is applied,
along with spectral properties of the constituent matrices. Numerical
computations verify these results for problems from optimization and fluid
dynamics.
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