
FINITELY ADDITIVE MEASURES
IN THE ERGODIC THEORY

OF MARKOV CHAINS. I †

A. I. Zhdanok*

Abstract

We develop a new approach to the study of general Markov chains (MC), i.e.
homogeneous Markov processes with discrete time on an arbitrary phase space.
We extend the Markov operator from the traditional space of countably addi-
tive measures to the space of finitely additive measures. Given an arbitrary
phase space, we construct its "gamma-compactification" to which we extend
each Markov chain. We establish an isomorphism between the finitely additive
Markov chains on the given space and the Feller chains on its "gamma-compacti-
fication." The study is carried out in the framework of the functional operator
approach.
Key words and phrases: finitely additive measure, countably additive measure,
Markov chain, Markov operators, arbitrary phase space, compactification of an
arbitrary phase space, extension of a Markov chain to the compactification.

1. LANGUAGE, TOOLS, AND CONSTRUCTIONS

1. Finitely additive measures

Let X be an arbitrary set and let Σ be an algebra of its subsets. Denote by σ(Σ)
the σ-algebra generated by Σ, often assuming Σ itself to be a σ-algebra. If X is a
topological space with topology τ = τX then A = AX = Aτ and B = BX = Bτ are
the Borel algebra and σ-algebra on X generated by τ . Throughout the article, we
assume Σ to contain all singletons of X. We also assume that our topological space
X is minimally T1-separated, i.e., we suppose that all its singletons are closed. In
this case, its Borel algebra A and σ-algebra B contain all singletons. All Hausdorff,
regular, normal, and metric spaces are T1-separated.
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