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Symbolic dynamics is a branch of mathematics that deals with sequences of
characters letters or "symbols™ form the point of view of dynamical systems. The
basic guiding philosophy is that sometimes it is possible to code and understand
complicated systems by a sequence of discrete samples. The decimal expansion of
real numbers is a simple example of this kind of procedure. Techniques and ideas
from symbolic dynamics have found significant applications in data storage and
transmission as well as other parts of mathematics. In this course we will introduce
basic notions and results in symbolic dynamics, via interesting examples. We will
illustrate relations to other fields and relate to the more general frameworks of
topological dynamics and ergodic theory.
Basic topics to be covered:

1. A brief introduction to topological dynamics.

2. Shift spaces (subshifts).

3. Subshifts of finite type (SFT) and sofic shifts

4. Cellular automata and sliding block codes, endomorphisms and
automorphisms of shift spaces.
Topological conjugacy (isomorphism), embedding and factors of subshifts.
6. Topological entropy.

o

Possible additional topics, possibly as individual projects:
1. Multidimensional shift spaces
2. Shift equivalence and strong shift equivalence of matrices.

3. Kirieger’s embedding theorem.
Maran

e Anintroduction to symbolic dynamics and coding / Douglas Lind and
Brian Marcus https://doi.org/10.1017/CB09780511626302

e Symbolic dynamics and its applications. Lectures of the American
Mathematical Society Short Course held in San Diego, CA, January 4-5,
2002. Edited by Susan G. Williams. Proceedings of Symposia in Applied
Mathematics, 60. AMS Short Course Lecture Notes. American Mathematical
Society, Providence, RI, 2004. viii+156 pp. ISBN: 0-8218-3157-7 37-06
(37B10)
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Symbolic dynamics. One-sided, two-sided and countable state Markov shifts-
B. Kitchens

Introduction to the Modern Theory of Dynamical systems - A. Katok and B.
Hasselbtatt
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