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Abstract

In the paper we gove results of modelling in a computer of a system of
moving (random) particles on a ring. Analysis of the results of modelling allows
to exclude a fact on binomial walk of separately considered particle, when the
number of particles is more than three.

1. Introduction. Mathematical models of moving particles are widely used in
different applications. One of the applications of such models are transport problems
that are described by the behavior of moving particles both on a straight and closed
contours. On these models it is succeeded to calculate density and intensity of roads,
carrying capacity and reveal unexpected effects arising in transport systems such as
jam phenomena and etc.

Mathematical models of motion of two particles on infinite straight line with-
out overtaking are considered in [1, 2] . Unexpected effect-random binomial walk of
separately considered particle is revealed. This effect allowed to calculate carrying
capacity of the road and reveal unexpected phenomena "jam"in transport systems.

Similar results for motion of two particles on equidistant points of a circle were
obtained in [3] . In the paper [3] for a symmetric model a stationary distribution of
distances between particles is investigated and its obvious form is found. It is proved
that each separately considered particle performs a random walk with parameters
(r, l = 1 − r) . Mathematical model of motion of three particles is considered in the
paper [4] . In stationary condition, invariant character of random walk of separately
considered particle is proved for asymmetric model. Distribution of distance between
particles is found. For asymmetric model with the number of more than three parti-
cles analytic investigations are connected with some difficulties, therefore modelling
is one of effective investigation methods.

2. Description of the model. Let’s consider a model of motion of S (S < N)
particles on N chosen and equidistant points of a cirle. Motion may occur on any
closed trajectory, but for convenience we take motion on equidistant points of a circle
with distance between points d = 2πR/N . It is assumed that at each numbered point
of a circle there may be at most one particle. Motion happens at discrete time t ∈ T =
{0, h, 2h, ...} counterclockwise. Motion happens without overtaking. Impossibility of
overtaking is shown in the constructed mathematical model. Assume that h = 1.
Introduce the denotation: ξi,t is a coordinate (number of a point on a circle) of particle
i at time t. Position of each particle, i.e. its coordinates is fixed at initial position
t = 0. Distance between neighboring particles is denoted by ρi,t = ξi+1,t − ξi,t . At
discrete time t the distance ρi,t from the particle i to the particle i+1 is determined
by the formula:

ρi,t =


ξi,t − ξi+1,t, if ξi,t > ξi+1,t

N −
(
ξi+1,t − ξi,t

)
, if ξi+1,t > ξi,t




