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Abstract

Theorems giving conditions for a pair of matrices to be reducible to a special form by a
simultaneous similarity transformation such as the classical McCoy’s theorem or theorems
due to Shapiro and Watters are traditionally perceived as nonconstructive ones. We disprove
this perception by showing that conditions of each of the theorems above can be verified using
a finite number of arithmetic operations. A new extension of McCoy’s theorem is stated which,
in some respects, is more convenient than Shapiro’s theorem. © 2000 Published by Elsevier
Science Inc. All rights reserved.

Keywords: Simultaneous (block) triangular form; Matrix algebra; Commutator; Standard polynomial;
Quasidiagonalizability

1. Introduction

In linear algebra and representation theory of finite-dimensional algebras, there
are a number of results that give necessary and sufficient conditions for a pair of
n × n matrices to be reducible to a special form by a simultaneous similarity trans-
formation. The most known of these results is the classical McCoy’s theorem [1].
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