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The localization of some eigenvalues of a given matrix in a domain of the complex plane is of interest
in scientific applications. When the matrix is real symmetric or complex hermitian, a procedure based on
computations of Sturm sequences allows to safely apply bisections on real intervals to localize the eigenvalues.
The problem is much harder for real non symmetric or complex non hermitian matrices and especially for
non normal ones. Our work deals with this last case.

For taking into account, possible perturbations of the matrix, Godunov [2] and Trefethen [8] have sep-
arately defined the notion of the of ε-spectrum or pseudospectrum of a matrix A ∈ Rn×n to address the
problem. The problem can then be reformulated as that of determining level curves of the 2-norm of the
resolvent R(z) = (zI −A)−1. A pseudospectrum determines an enclosure for some eigenvalues.

A dual approach can be considered: given some curve (Γ) in the complex plane, count the number of
eigenvalues of the matrix A that are surrounded by (Γ). The number of surrounded eigenvalues is determined
by evaluating the integral 1

2iπ

∫
Γ
d
dz log det(zI −A)dz. This problem was considered in [1] where several

procedures were proposed and more recently in [4] where the stepsize control in the quadrature is deeply
studied.

Our present goal is to combine the two approaches. For a large sparse matrix A, we propose to first
consider the method pat [6] which is a path following method to determine a level curve of the function
s(z) = σmin(zI−A). We then discuss how to insert the method eigencnt of [4] for computing the number of
eigenvalues included in a pseudospectrum obtained by pat or by its parallel version ppat [5]. The combined
procedure will be based on a computing kernel which provides the two numbers (σmin(zI −A),det(zI −A))
for any complex number z ∈ C. These two numbers can be obtained through a common LU factorization of
(zI − A). In order to obtain a second level of parallelism, we consider a preliminary transformation similar
to the approach developed in spike [7, 3].
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