Abstract

In this paper we describe a new implementation of an algorithm for computing the
adjoint matrix of a multivariate polynomial matrix. The innovation of our approach
consists on using an arithmetic circuit implemented in the computer as a directed
acyclic graph (DAG) for representing the polynomials, the matrices and the algorithms
as well. The mentioned DAG represents a straight-line program (SLP) when executing
an evaluation algorithm, otherwise known as pebble game across the arithmetic circuit.

The spoken of procedure has been described extensively in previously published
papers, presented at ACA [Llovet (1998), Castanio (2000)]. In all these papers we
have described very interesting results. Thus, it was shown that by using above men-
tioned SLP representation it was possible to compute the characteristic polynomial of
multivariate polynomial matrices and the greatest common divisor of two multivariate
polynomials in less time. It also required less computer memory than other, more
common computer algebra systems such as MAPLE or MAGMA.

In the current paper we describe a design that is based on the same mathematical
principle. Subsequently, we have managed to compute the adjoint matrix of a n x n
square polynomial matrix A = (4;; = Pj(x1,...,%y)) by deriving the determinant
of A given in DAG representation with respect to all its entries. This entirely novel
approach, which required backward-derivation we made possible by relying on Baur-
Strassen’s algorithm in the Jacques Morgenstern’s version|Morgenstern).
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