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Abstract

Asymptotic formulae for mathematical expectation of boundary functionals
related with one-sided interaction of non-linear boundaries by a perturbed ran-
dom walk are obtained in the paper.

1. Introduction. Let ξn, n ≥ 1 be a sequence of independent identical random
variables determined on some probability space (Ω,£, P ) and let on the same space
be given a sequence of random variables εn, n ≥ 1 such that for each n the random
variable εn don’t depend on ξk for k > n.

Set

Sn =
n∑
k=1

ξk and Tn = Sn + εn.

We’ll call the sequence of random variables ξn, n ≥ 1 and Tn, u ≥ 0 a random
perturbation and perturbed random walk, respectively.

Consider the first passage moment

τ = τa = inf {n ≥ 1: Tn > fa(n)} (1)

of the perturbed random walk Tn for the nonlinear boundary fa(t), a > 0, t > 0
where we’ll assume inf {∅} =∞.

In the present paper, the asymptotic behavior of the mean value of the first pas-
sage moment of the form (1) and of the boundary functionals related with nonlinear
boundary crossing by the perturbed random walk is studied for a sufficiently word
classes of boundaries fa(t).

Such problems without perturbation (εn = 0) were studied in [1], [3], [4], [9] and
with perturbation (εn 6= 0) in the papers [5], [7] under different assumptions for the
boundary fa(t).

2. Conditions and formulation of the basic result. We’ll assume that
0 < σ2 = Dξ1 < ∞, µ = Eξ1 > 0 and the boundary fa(t) satisfies the following
conditions of regularity:

1) for each a the function fa(t) increases monotonically and is twice continuously
differentiable for t > 0, moreover fa(1) ↑ ∞, a→∞.

2) n = n(a)→∞ as a→∞ since

1
n
fa(n)→ µ and f ′a(n)→ θ ∈ [0, µ) .




