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Abstract

In the paper symmetric motion model of particles on a circle without over-
taking that has a great importance in transport systems is considered. Existence
of stationary mode for the considered problem is shown. It is proved that in
stationary mode all the particles move by the same parameter for one step. A
counter example that proves that in stationary mode the particles don’t walk by
a binomial law is given.

1. Introduction. The problems on motion of particles on an infinite straight
line without overtaking are considered in the papers [1, 2]. The law of motion
between particles is determined. In other words, the motion law of a particle or of
a group of particles depends on distance to the next particle. It is shown that in
stationary mode each separately considered particle randomly walks and distribution
of distance between neighbouring particles is found.

For passenger departure transport systems the motion of particles on a closed
contour is taken as a mathematical model. While considering motion model of
particles on a closed contour without overtaking there arise additional difficulties and
they impede the motion laws of particles. It is shown that any two particles affect
on each other in motion. In the papers [3, 4] for models consisting of two particles
motion laws between particles in stationary mode is determined. It is proved that
each observable particle randomly walks with the same parameters (r, l = 1− r) for
models consisting of two particles that involves the advantage of one particle with
respect to another one.

Similar results are obtained in [6] for a model of motion of three particles with
a leader on equidistant points of a circle.

In [5], the models related with motion of particles on a circle at continuous time
are considered. In these models, motion diagram determining the stationary motion
mode is found.

When the number of particles is three and more, the motion gets complicated
character and as there is a great number of equations that express stationary mode,
there arises many difficulties and many problems in this direction remain open. In
the present paper, at first a symmetric model of motion with three particles, then
with s particles on a circle without overtaking are considered. Hypothesis from [1]
an invariant character of a random walk is studied.

2. Description of the model. The motion of particles on the fixed points of
a circle is considered. It is assumed that motion happens with jumps at the instants
0, h, 2h, ...(h > 0). Assume that there are N number equidistant points on the circle
and s is the number of particles (s < N). The particles move counter clockwise
(fig. 1). i numbered particle stands before i+ 1 numbered particle and next to i− 1
numbered particle.




