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A LIMIT THEOREM FOR STOCHASTIC EQUATIONS WITH
THE LOCAL TIME

I.H. KRYKUN

The stochastic differential equation that involves the local time of the pro-
cess was first investigated in [1] and [2]. Moreover, in works [2], [3], and [4],
formulae were obtained that connect solutions of stochastic equations with
local time to solutions of Itô’s stochastic equations.

It is well known that the convergence of coefficients in an Itô stochastic
equation is recognized as insufficient for guaranteeing the weak convergence
of the equation’s solutions; an additional condition is required.

We consider solutions of stochastic equations that involve local time, focus-
ing on cases where the coefficients exhibit nonregular dependence on a small
parameter 𝜀:

𝜉𝜀(𝑡) = 𝑥+𝛽𝜀𝐿
𝜉𝜀(𝑡, 0)+

∫︁ 𝑡

0

(︀
𝑏𝜀(𝜉𝜀(𝑠))+𝑔𝜀(𝜉𝜀(𝑠))

)︀
𝑑𝑠+

∫︁ 𝑡

0

𝜎𝜀(𝜉𝜀(𝑠))𝑑𝑤(𝑠). (1)

The primary focus is on studying the weak convergence of the solutions of
these equations (specifically, in terms of the weak convergence of the measures
generated by the processes in a certain functional space) as 𝜀→ 0.

Denote by 𝜉(𝑡) a weak solution following a stochastic equation involving a
local time (with |𝛾| < 1)

𝜉(𝑡) = 𝑥+ 𝛾𝐿𝜉(𝑡, 0) +

𝑡∫︁

0

𝑔(𝜉(𝑠))𝑑𝑠+

𝑡∫︁

0

𝜎(𝜉(𝑠))𝑑𝑤(𝑠). (2)

Let (C[0, 𝑇 ], 𝐶𝑡), 𝑡 ∈ [0, 𝑇 ] be a space of continuous functions in the interval
[0, 𝑇 ]. Consider the measures on the functional space (C[0, 𝑇 ], 𝐶𝑡) generated
by the processes 𝜉𝜀(𝑡) and 𝜉(𝑡), respectively.

We suppose that the coefficients of the stochastic equations (1) and (2)
satisfy the following conditions: 𝛽𝜀 → 𝛽 when 𝜀 → 0, |𝛽𝜀| < 1 and |𝛽| < 1,

there exists a constant Λ > 0 such that |𝑔𝜀(𝑥)| 6 Λ, |𝑔(𝑥)| 6 Λ,
1

Λ
6 𝜎2

𝜀(𝑥) 6
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Λ,
1

Λ
6 𝜎2(𝑥) 6 Λ and for every 𝑥 ∈ R

⃒⃒
⃒⃒
∫︁ 𝑥

0

𝑏𝜀(𝑦)

𝜎2
𝜀(𝑦)

𝑑𝑦

⃒⃒
⃒⃒ 6 Λ .

Based on the research detailed in the paper [5], the following result has
been achieved.

Theorem 1. The necessary and sufficient conditions are obtained for the
weak convergence of solutions of stochastic equations (1) to the solution of
stochastic equation (2).

The detailed formulation of the necessary and sufficient conditions for con-
vergence, along with the proof of this theorem and supporting results, is
presented in a manuscript currently undergoing peer review.
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