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In this work we consider the field of values and pseudospectra of matrices of the form


A B
(1)
A=
C D
where each block comes from the discretization of a system of PDEs. The H-field of values
of a matrix is the set in the complex plane given by


x∗ HM x
, x 6= 0
WH (M ) = z ∈ C : z =
x∗ Hx
where H is a symmetric, positive definite matrix. Amongst other things, the field of values
provides well-known bounds for the convergence rate of iterative methods such as GMRES
and MINRES. In [1], the authors consider several preconditioners to saddle-point problems
and prove that several block-style preconditioners are H-FOV-equivalent to the original
saddle-point system.
Another tool for establishing GMRES convergence bounds is the pseudospectrum. The
 pseudospectrum of a matrix M is the set in the complex plane given by

σ (M ) = z ∈ C : k(zI − M )−1 k > 1/ .
In [3], the authors characterize the pseudospectra of saddle point systems preconditioned
by Murphy-Golub-Wathen [2] style block preconditioners.
In this work we generalize the results of [1, 3] to linear systems of the form (1) and
state under what additional conditions we maintain H-FOV equivalence and what new
pseudospectral bounds are obtained.
Computational examples from a wide range of applications are provided. Field of values
and pseudoespectra plots are provided by eigtool.
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