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Extended Abstract

Introduction

The concept of entropy of a dynamical system is introduced by Kolmogorov [6] and Sinai [ 5], in ergodic
theory and dynamical systems. The topological versions of entropy are also defined by Adler [1]. Using
some equivalent definitions by Dinabourg [5] and Bowen [2], the two previous versions of the concept
of entropy are connected via the variational principle [5].

Shannon [ 14], McMillan [&¢] and Brieman [3] presented local approaches to entropy. The topological
version of these local approaches is introduced by Brin and Katok [4]. Then, other approaches to the
entropy of dynamical systems, with local nature, are introduced [11, 12].

This paper is also assisted by a new approach to the local entropy of dynamical systems. We first
introduce the concept of diagonal measure corresponding to an invariant measure, and then we define the
information function corresponding to a compact dynamical system.

Finally, we show that the introduced information function is a type of local entropy. More precisely,
we prove that the integral of the introduced information function on the product space, with respect to
the diagonal measure, results in the entropy of dynamical systems.

In Section 2, we present some required preliminaries. In Section 3, we define the diagonal measure
and in Section 4, we introduce the information function and will prove our main theorem. Section 5 is a

conclusion.

Conclusion
In this paper, the following definitions and results are given:

Definition 0.1. Let f : X — X be a continuous map on a compact metric space and |1 be an f-invariant
probability measure. Let also p = | B(x, )M dt(m) be the ergodic decomposition of . The diagonal

measure of | is defined as follows:

/1::/ m X mdr(m).
E(X,f)

Theorem 0.2. For any f-invariant measure p, the diagonal measure [i is absolutely continuous with

respect to [

Definition 0.3. The information function Iy : X x X — [0, 0o] corresponding to a compact dynamical
system (X, f) is defined by
I(z,y) := lim limsup j;(z, y; &) (0.1)

k—00 n—oo
where {£, }i;>1 is an increasing sequence of measurable partitions of X such that limy,_, 1 o diam (&) —
0 and

A gn(x,y; &) =0

and
-1

Jn (2, y; &) = limsup % > Xer@ (W)

l—00 =0

0¥



The next theorem is the main result of this paper.

Theorem 0.4. Let (X, f) be a compact dynamical system. Then, for every f-invariant measure | we

have
XxX

where h, () is the entropy of f with respect to .
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