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Almost sure local limit theorem for Markov chains

Let {ξk} be 0−1 state Markov chain generated by 2×2 matrix P = (pij),
where pij > 0, i, j = 1, 2. Set

γ = 1 − p12 − p21, π0 =
p21

p12 + p21

, π1 =
p12

p12 + p21

, σ2 = π0π1
1 + γ

1 − γ
·

Consider Sn =
∑n

k=1 f(ξk), where f(0) = −π1, f(1) = π0. Then
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