Combinatorics on Words

Alexei Kanel-Belov, Mehdi Golafshan

Spring, 2023
E-mail: mgolafshan@yandex.ru Web: mipt.ru
Office Hours: Sat, 18-21 Class Hours: Thu, 19-21
Oftfice: golafshan.m.mehdi (my Skype) Class Room: Online

Course Description

Word combinatorics is a branch of mathematics and theoretical computer science that applies
combinatorial analysis to finite or infinite words. This branch has developed from several
branches of mathematics: number theory, group theory, probabilities and of course combina-
torics. It has links with various computer topics, such as text algorithms, pattern search and text
compression.

Course Outline

Introduction: What is Combinatorics on words?, Definition of word, Some motivation
examples, Basic examples in: Number theory, Graph theory, Symbolic dynamics, Discrete
geometry, Group theory, Bio-informatics, Introduction to morphic words

General notions: Languages, Affixes, Distance of words, p-adic valuation, p-adic absolute,
Open balls, Converges, Periodically, Compactness, Concatenation, Semigroup and monoid,
Morphism, Prolongable, Complexity function, Entropy, De Bruijn graph, Circular word,
Rauzy graph;

Periodicity in words: Powers and periods, Primitive, Fine-Wilf’s theorem, Lyndon word,
Equations on words, Bordered and unbordered words, Code, aperiodic necklace; Some
theorems about Lyndon word;

Sturmain words: Finite and infinite Sturmain word, Fibonacci word, Mechanical word,
Standard word, Continuous fraction, Billiard words, Beatty sequences, Coding of irrational
rotation, Non-binary words, Associated real numbers;

Automatic sequences: k-uniform morphisms, Factor complexity, Adamczewski-Bugeaud’s
theorem, Cobham’s theorem, Frequencies, The Fibonacci word (or any Sturmian word) is
not k-automatic, Thue-Morse word, Burnside’s problem, Logical characterization, Expan-
sion.
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