
Electronic Transactions on Numerical Analysis.
Volume 31, pp. 306-330, 2008.
Copyright  2008, Kent State University.
ISSN 1068-9613.

ETNA
Kent State University 

http://etna.math.kent.edu

STRUCTURED POLYNOMIAL EIGENPROBLEMS
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Abstract. A new class of structured polynomial eigenproblems arisingin the stability analysis of time-delay

systems is identified and analyzed together with new types ofclosely related structured polynomials. Relationships
between these polynomials are established via the Cayley transformation. Their spectral symmetries are revealed,
and structure-preserving linearizations constructed. A structured Schur decomposition for the class of structured pen-
cils associated with time-delay systems is derived, and an algorithm for its computation, which compares favorably
with the QZ algorithm, is presented along with numerical experiments.
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