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Context and Objectives

A pattern in a permutation or a word witnesses regularities in it, and
there is an intimate tie between pattern occurrences in permutations and
statistics: the number of occurrences of a pattern becomes naturally a statis-
tic, and many well-known statistics on permutations or words can be re-
expressed in terms of pattern containment, and pattern replacement yields
to constructive bijections between combinatorial classes.

Recently [1,2,8], in the combinatorial community there is a great deal
of investment in pattern-based statistics on permutations and words due to
its theoretical and practical interest. Indeed, statistics bring meaning to
large size data, hence their potential applications in bioinformatics or crowd
computing for example. In the last years many new results were obtained,
appropriate techniques were developed, and new unexpected equidistribu-
tions of some statistics where highlighted. However, many problems remain
open, many generalizations and unifying approaches remain to be developed
and applications to be identified.

Studying a pattern in a permutation is particularly interesting in many
transportation optimization problems [4]. Vehicle tours are represented by
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a permutation. In evolutionary optimization processes, it is important to
study the transmission of patterns over generations [3,6]. As a result, the
way the permutations are encoded is important [5] and some works in the
literature are interested in the impact of solutions’ encoding on the perfo-
mances of optimization algorithms [7].

The aim of this PhD subject is to enhance known results and generalize
them to other combinatorial classes, to introduce a general approach (based
on permutation codes for instance), but above all to obtain results concern-
ing new statistics and new combinatorial classes, and study their impacts in
evolutionary optimization processes.

The thesis will take place in the CombNet team of Laboratory LE2I of
University of Burgundy (Dijon - France)

Requirements: Background in combinatoric and optimization techniques.
Knowledges in evolutionary computation. Programming skills.
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