Computing the average height in trace monoids^�

Daniel Krob^y Jean Mairesse^y Ioannis Michos^y

November 13, 2001

Abstract

The height of a trace is the height of the corresponding heap of pieces in Viennot’s representation, or equivalently the number of factors in its Cartier-Foata decomposition. Let h(t) and jtj stand respectively for the height and the length of a trace t. We prove that the bivariate commutative series Pt xh^(t^)y^jt^j is rational, and we give a finite representation of it. We use this result to obtain precise information on the asymptotics of the number of traces of a given height or length. Then, we study the average height of a trace for various probability distributions on traces. For the uniform probability distribution on traces of the same length (resp. of the same height), the asymptotic average height (resp. length) exists and is an algebraic number. To illustrate our results and methods, we consider a couple of examples: the free commutative monoid and the trace monoid whose independence graph is the ladder graph.

Keywords: Automata and formal languages, trace monoids, Cartier- Foata normal form, height function, generating series, speedup, performance evaluation.

�This work was partially supported by the European Community Framework IV programme through the research network ALAPEDES (“The ALgebraic Approach to Performance Evaluation of Discrete Event Systems”).

yLiafa, Cnrs - Université Paris 7 - Case 7014 - 2, place Jussieu - 75251 Paris Cedex 5 - France - fdk,mairesse,michosg@liafa.jussieu.fr