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Abstract. A generalized matrix product can be formally written as A
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, where

si ∈ {−1, +1} and (A1, . . . , Ap) is a tuple of (possibly rectangular) matrices of suitable dimensions.

The periodic eigenvalue problem related to such a product represents a nontrivial extension of gener-

alized eigenvalue and singular value problems. While the classification of generalized matrix products

under eigenvalue-preserving similarity transformations and the corresponding canonical forms have

been known since the 1970’s, finding generic canonical forms has remained an open problem. In this

paper, we aim at such generic forms by computing the codimension of the orbit generated by all

similarity transformations of a given generalized matrix product. This can be reduced to computing

the so called cointeractions between two different blocks in the canonical form. A number of tech-

niques are applied to keep the number of possibilities for different types of cointeractions limited.

Nevertheless, the matter remains highly technical; we therefore also provide a computer program

for finding the codimension of a canonical form, based on the formulas developed in this paper. A

few examples illustrate how our results can be used to determine the generic canonical form of least

codimension. Moreover, we describe an algorithm and provide software for extracting the generically

regular part of a generalized matrix product.
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