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Let us consider a directed metric graph (one-dimensional cell complex, see the book [2] and references therein). Each
of its edges is a smooth regular curve and has length, as well as permitted direction of movement. We will consider a
situation in general position and assume that all edge lengths are linearly independent over the field of rational numbers.
We will also fix the vertex, which we will call the starting one. A point leaves it at the initial moment of time (see
[1], [3]). At each vertex with non-zero probability, we can select an outgoing edge for further movement. Reversals on
the edges are prohibited. To analyze the number of possible endpoints of such a walk, it is useful to assume that all
possibilities are realized. Thus, we arrive at the following dynamical system. At the initial moment of time, points begin
to move with unit speed from the starting vertex along all the edges that start from it. As soon as one of the points is
at the vertex, a new point appears at each incident vertex, which begins to move towards the end of the edge, and the
old one disappears. If several points simultaneously come to one vertex at once, then all of them disappear, while new
points appear as if one point arrived at the vertex. Our main task is to study an asymptotics iof N(T ), i.e. the number
of moving points at time T on various finite compact graphs.

This dynamical system has already been studied for the case of undirected graphs (see [5], [6]). For the number of
moving points, a polynomial approximation was obtained, that is, a description of a polynomial of degree E − 1 was
given, where E is the number of edges of the graph that approximates N(T ) up to a certain power of the logarithm.
Consideration of such dynamical systems was motivated by problems of propagation of narrow wave packets on metric
graphs and hybrid manifolds (see [4] and references there).

In my talk I will consider a case of an arbitrary directed Hamiltonian graph.
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