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Abstract. Polynomial eigenvalue problems (PEPs) P(\)z = 0, where

with real or complex n x n coefficient matrices A;, appear in a large number of
applications. The classical approach to investigating PEPs is linearization, where the
polynomial is converted into a larger matrix pencil with the same eigenvalues.
About a decade ago, the vector space L;(P) of matrix pencils corresponding to a
matrix polynomial P(\) was introduced. Its elements satisfy a certain ansatz equation
and may be regarded as generalizations of the Frobenius companion pencils. This
vector space contains a great many of (structured) strong linearizations of P(A).

We will first review Ly (P). Then we will present a generalization of L (P) to matrix
polynomials in orthogonal basis. Next we will derive a new family of ansatz spaces
which allows to treat nonsquare matrix polynomials. In both cases the proposed novel
vector spaces serve as an abundant source of (structured) strong linearizations.



