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Abstract: This paper presents a sufficient condition for the mean square stability
of the Itô–Volterra dynamic equation on isolated time scales.
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1 Introduction

Given a time scale T, a collection of measurable real functions X = {X(t) : t ∈ T},
defined on a measurable space (Ω,F), will be referred to as a stochastic process indexed
by T [15, 19, 30]. We consider the Itô–Volterra dynamic equation of the form

∆X = (a ∗X)(t)∆t+ (b ∗X)(t)∆V, X(t0) = X0, (1.1)

where a, b : T → R, a ∗X is the convolution of a and X defined in Definition 2.2, V is
the solution of

∆V =
√

µ(t)∆W, V (t0) = V0, (1.2)

and X = {X(t) : t ∈ T} is a stochastic process indexed by an isolated time scale T,
and µ(t) = σ(t) − t with σ(t) = inf{s ∈ T : s > t}. In (1.2), W is one-dimensional
Brownian motion indexed by a time scale T which is defined as an adapted stochastic
process W = {W (t),F(t) : t ∈ T} on a probability space (Ω,F ,P), with the following
properties: (a) W (t0) = 0 a.s.; (b) if t0 ≤ s < t and s, t ∈ T, then the increment
∆W (t) = W (σ(t))−W (t) is independent of F(s) and is normally distributed with mean
zero and variance µ(t).
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