Structured Condition Numbers for Eigenvalues and Invariant
Subspaces

Daniel Kressner
kressner@math.tu-berlin.de
INSTITUT FUR MATHEMATIK, TECHNISCHE UNIVERSITAT BERLIN, GERMANY

This talks gives an overview of recent work on structured condition numbers for eigen-
values and invariant subspaces. Standard condition numbers may severely overestimate
the effect of perturbations on the accuracy if the perturbations are known to be struc-
tured. Such a situation occurs, for example, when a strongly backward stable method is
applied to compute the eigenvalues of a structured matrix. In the first part of this pre-
sentation we focus on structures that form Jordan algebras, Lie algebras, or Lie groups
associated with a bilinear form, which includes the classes of orthogonal, symplectic and
Hamiltonian matrices. It will be shown that these structures often admit particularly
simple expressions for the structured eigenvalue condition number. In the second part
we present a recently developed framework for deriving structured condition numbers for
invariant subspaces whose Sylvester operator decomposes orthogonally with respect to
the structure.



