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Abstract

In the paper a theorem on asymptotic behavior of the mean value of the first

passage time of the level by the perturbed Markov chain trajectory is proved and

an asymptotics for the variance of the first passage time is obtained.

1. Introduction. Let on some probability space (Ω,F , P ) be given a Markov

chain X = (Xn, n ≥ 0) with the values on a real axis (R = (−∞,∞)) and with

transition probability

Pn (u,B) = P {Xn+1 ∈ B|Xn = u} ,

where x ∈ R and B ∈ β (R) is σ -algebra of Borel sets in R. Let also be given

a sequence of random variables εn , n ≥ 0 such that for each n ≥ 1 the random

variable εn be measurable with respect to δ-algebra

Fn = σ (Xk, 0 ≤ k ≤ n) .

We’ll call the sequence εn , n ≥ 0 a random perturbation. The sequence Tn =

Xn+εn, n ≥ 0 is said to be a random walk described by the Markov chain. Consider

the first passage time for the level c ≥ 0

τ c = inf {n ≥ 0 : Tn ≥ c} (1)

where we’ll assume inf {⊘} = ∞.

In the case when Xn is an ordinary random walk, i.e. it is a sum of independent

identically distributed random variables, the first passage time τ c of the form (1) is

the basic subject of study of nonlinear renewal theory ([7], [8]).

In the present paper we study asymptotic behavior of Eτ c and Dτ c as c → ∞.

This problem for an ordinary random walk was studied in [7].

A number of boundary value problems connected with boundary crossing by the

Markov chain trajectory were studied in the papers [1]-[6].

For the initial value of the chain X we’ll assume X0 = u.

Following the paper [2], for the Markov chain we’ll suppose that it is homoge-

neous in time and N -partially homogeneous (or simply partially homogeneous) in




