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ABSTRACT

We study the critical delays for time-delay systems (differential equations with a delay): the delays
for which the system has a purely imaginary eigenvalue. We show that this may lead to a new type of
eigenvalue problem: the polynomial multiparameter eigenvalue problem. In our case, we get a certain
quadratic two-parameter eigenvalue problem, which combines properties of the quadratic eigenvalue
problem and the two-parameter eigenvalue problem.

We present a subspace approach to numerically approximate critical delays for large matrices. One of
the ingredients of the method is an inexact accelerated Newton technique.



