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SHORT ABSTRACT

We develop a general framework for the sensitivity and backward perturbation analysis of linear and polynomial
MEPs. For a general norm on the space of MEPs, we define the condition number of a simple eigenvalue of an MEP
and derive three equivalent representations of the condition number. We also analyze holomorphic perturbation of a
simple eigenvalue of an MEP. Further, we define the backward error of an approximate eigenvalue of an MEP. We
determine the backward error and construct an optimal perturbation. We also define and determine the backward
error of an approximate eigenpair.

We define and analyze two vector spaces, namely, the right ansatz space and the left ansatz space of potential
linearizations of a two-parameter matrix polynomials. We also analyze conditions under which a pencil in the ansatz
spaces is a linearization of the given two-parameter matrix polynomial.

We consider structured linear MEPs and define structured backward error of an approximate eigenpair. We
determine the structured backward error of an approximate eigenpair and construct an optimal structured
perturbation.
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