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In this talk we describe a number of tools which are helpful for creating fast algorithms for ma-
trix normal forms of integer matrices. These tools includeminimal denominators, Smithmassagers,
integer relation bases and partial linearization of integer matrices. This talk should be viewed as
an introduction o the later talk by A. Storjohann.

We describe a number of tools used either explicitly or implicitly in a series of papers [1] to [3]
for fast computation of Hermite and Smith normal forms of integer matrices. The primary tool
used is a Smith Massager, a pair S, F) which for a given nonsingular A allows us to approximate
A−1 by a rational expression F · S−1 with S diagonal.
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