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SIMULATION OF THE NEAREST NEIGHBORHOOD
OF PERCOLATION CLUSTERS ELEMENTS

Kryvchenko Y.V., postgraduate, Kryvchenko A.A., college teacher
Odessa National Academy of Food Technologies

Theoretical and applied percolation studies conducted in the beginning of the century
once more shown interesting results of various authors on the effect of properties and features
of the evolution of connected and quasi-connected areas on surface of materials on its
structure and functionality, and provoked development of adequate mathematical tools for the
description of critical phenomena.

For example in report consider the paper [1] in which studied a number of traditional
models related to the percolation theory by applying new computational tools. Of special
interest are the data: (i) the point of phase transition of certain percolation systems is not
really a point, but it is a critical interval and (ii) in the vicinity of the percolation threshold
many different infinite clusters are observed instead of one infinite cluster that appears in the
traditional consideration.

In the report is offered concept of the nearest neighborhood of structural elements of
surface defect's clusters [2, 3]. Such concept allows formulating special percolation model of
system defects. Dominant trait of that model is all-out multiscales of structure elements,
which significantly extend capabilities of theoretical studies of defect's clusters generation
and their properties.

The report described the algorithm for determining the Lebesque measure on the set of
«conductive» sites of the nearest neighborhood and the algorithm for calculating the
dimension of describing the scaling behavior of their division’s entropy [4]. In addition, the
set-theoretic description of percolation transitions in the continuum and fractal structures is
given; the idea of the relative degree’s order of the structure is introduced, and justification of
it's for suitability to evaluate the drift of the nearest neighborhood properties is presented.

Thus defined the nearest neighborhood and the complex components create, in fact, a
new type of multidimensional phase spaces for percolation problems. This will allow almost
arbitrarily increase the number of parameters of which depend on the characteristics of
percolation clusters, which in turn may lead to new classes of percolation problems and new
applications.

Academic adviser — Prof. Herega-A.
Postgraduate —Kryvchenko Y.V.
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