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A CRITERION FOR ELIMINATING UNNECESSARY REDUCTIONS
IN THE KNUTH-BENDIX ALGORITHM !’

F. WINKLER - B. BUCHBERGER

Abstract.

Given a finite set E of multivariate polynomials, the second
author's 1965 algorithm constructs a set E' of polynomials such
that E and E' generate the same ideal congruence, but E' has the
additional property that the congruence can be decided by "reduc-
tion to normal forms w.r.t. E''". The two essential ideas of this
algorithm are: the consideration of certain ''critical pairs' asso-
ciated with elements in E and the successive ''completion'' of £ by
adjoining the difference of normal forms of critical pairs. In a
different context, the analogous two ideas appeared later (1967) in
the Knuth-Bendix algorithm: given a finite set E of
equations between first-order terms, the Knut h-Bendilx
algorithm constructs a set E' of equations such that £ and E' ge-
nerate the same first order equational congruence and, again, this
congruence can be decided by '"reduction to normal forms w.r.t. E'"M,
Exploiting the structural similarity between the two algorithms, in

1) An essential part of the results reported in this paper will be
included in the first author’s doctoral dissertation at the
University of Linz, Austria. The work for this paper was sup-
ported by the Austrian Research Fund under grant Nr. 4567.
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