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A CLASS OF SMALL DEVIATION THEOREM FOR
HOMOGENEOUS MARKOV CHAINS IN MARKOVIAN
ENVIRONMENT WITH COUNTABLE STATE SPACE
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Abstract: In this paper, we study a small deviation theorem of Markov chains in single-

infinite Markovian environment on countable state space. Firstly, the definitions of Markov chain

in single-infinite Markovian environment and the concept of the sample divergence distance are

given. Then, by constructing non-negative martingale, we establish a class of small deviation

theorems in single-infinite Markovian environment on countable state space. Meanwhile, the

strong law of large numbers and Shannon-McMillan theorem in single-infinite random environment

on countable state space are obtained.

Keywords: Markovian environment; Markov chains; Shannon-McMillan theorem; small

deviation theorems
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