WORD REVERSING IN GAUSSIAN MONOIDS AND THE ASSOCIATED AUTOMATIC STRUCTURE

Patrick Dehornoy,

Universite de Caen, France

Define a Gaussian monoid to be a cancellative monoid in which the left and right divisibility relations are Noetherian (no infinite descending chains) and lower common multiples exist. The family of Gaussian monoids includes a number of well-known examples, like braid monoids and, more generally, Artin monoids associated with finite Coxeter groups. By using a technique called word reversing, which extends and replaces Garside’s method, we can solve many questions about Gaussian monoids, such as recognizing from a presentation whether a monoid is Gaussian, deciding the word problem both for the monoid and its group of fractions, or showing that the latter group is torsion-free. It seems that one of the deepest properties is the existence of an automatic structure for the group of fractions of a Gaussian monoid that satisfies an additional---algorithmically checkable---finiteness hypothesis. This automatic structure arises naturally in connection with some transducer whose underlying graph consists of a finite fragment of the Cayley graph of the monoid. The transducer, which is reminiscent of Thurston’s approach of braids, computes greater common divisors. Finally, we mention that relaxing the condition that lower common multiples exist into the weaker condition that common multiples exist amounts to replacing the deterministic word reversing process with a non-deterministic process. However, a large part of the results remain available in this extended framework.