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CONSTRUCTION OF GEOMETRICAL MODELS
DISTRIBUTION OF LOCAL CONTAMINATION COMPONENTS
USING THE DISCRETE INTERPOLATION METHOD
AND THE KOONS EQUATION

Kholkovsky Yu.

The paper deals with the construction of geometric models for the
distribution of certain components of various kinds of local
contamination using the discrete interpolation method and using the
Koons method, which makes it possible to model complex multiparameter
systems, and environment.

Keywords: interpolation, one-parameter set, discrete interpolation
method, interpolation node, Koons equation.

Formulation of the problem. Simulation of complex multi-
parametric systems and environments such as ecological, hydrological,
energy, geological, geomorphological, etc., from predicting their condition,
determining the local pollution of these environments - is a rather
complicated and at the same time an important engineering and practical,
socio-social task that arises in the process of processing the monitoring
results of such systems and environments and elaborates certain
recommendations and methods for long-term forecasting of their condition,
determination of anthropogenic impact.

In the practice of simulating complex multiparameter systems and
environments it is impossible to obtain their analytical mathematical
models. For example, such systems and environments as ecological,
geological, hydrological, geomorphological, energy, etc., are characterized
by a large number of parameters, and these parameters have, moreover, a
diverse structure and different qualities, and the latter often quite often
have some anisotropy in time and space Therefore, the above systems and
environments relate to such a class of objects that it is practically
impossible to describe analytically in the form of a continuum model.

It becomes clear that the task of developing mathematical models of
such systems and environments, defining their parameters and properties,
forecasting in time and space of their state is relevant.

Analysis of recent research and publications. In literary sources, in
particular, the specialized, basically, are considered questions of
monitoring of systems and environments, statistical processing of their
results. Questions of the construction of their models are considered to a
lesser extent, and they are usually chemical or physico-chemical. The
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guestion of constructing geometric models of such systems and
environments is practically non-existent. In the previous papers of the
author [1-4] the questions of simulation of complex technical objects,
processes and environments using the discrete-interpolation method were
considered. We emphasize that algorithms and methods of geometric
modeling of complex multiparametric systems and environments with the
construction of their discrete mathematical models in literary sources are
practically absent. The above considerations allow us to formulate the
following goals of this work.

Formulating the goals of the article. At present, the purpose of the
study is to construct discrete geometric models of complex multiparameter
systems and environments based on the discrete-interpolation method, as
well as using the Kuns method.

Ocnoena uacmuna. Complex multi-parametric systems and
environments such as ecological, energy, hydrological, meteorological,
geomorphological, energy, etc. can be classified as stochastic systems by
all features. This follows from the fact that such systems and environments
are often interconnected and it is impossible to view a separate system in
isolation. Accordingly, modeling, forecasting and controlling the state of
such environments is a multi-parameter and stochastic process. For such
systems and environments it is impossible to create their continual model,
which leads to the use of discrete mathematical models, namely geometric,
in the form of discrete numerical arrays, elements of which are certain
components of systems and environments.

The discrete-interpolation method (hereinafter referred to as DIM) of
modeling of multiparametric objects, systems and environments, developed
by the author, is based on the use of certain discrete-interpolation schemes
using the interpolation apparatus of the Lagrange.

The used DIM is original, and one of its components is the
interpretation of the interpolation node not as a point, but as a more
complex object, such as a line, surface, process or medium, represented in
the form of some functionals, as a collection of their properties and
parameters for a certain interpolation scheme. Such an approach to the
simulation of multiparameter systems and environments allows one to
include in a one-parameter set of functionals whose parameters have a
different structure and properties, which is inherent in the above-mentioned
systems and environments. Models in the form of a matrix set of certain
parameters can be used for further simulation of complex multi-parameter
objects and environments. Different interpolation schemes are used to
construct these models on the basis of the DIM, with the help of which it is
possible to obtain certain one-parameter sets, which will be exactly such
models.

In the DIM, the Lagrange polynomials used are as follows:
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where u — interpolation parameter, Fi(p1, p2, ...pk) - node function, p1, p2,

.. px— parameters of the nodal function (indicators of pollution, the level
of concentration of certain substances, taking into account the natural
characteristics of the environment, etc.), n — number of interpolation
nodes.

In the interpolation nodes there are certain discrete functions, and
under the interpolation scheme, we continue to understand the layout of the
arrangement of exactly its nodes.

If F(p1, p2, P3, ..., P> ... » pm) — Multiparameter implicitly given
function, then its formation in the form of a certain functional ®(pi;), which
IS given by a matrix M[i, j] Ieads to such expression'
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where N - number of interpolation nodes, U - parameter Mij[i, j],
corresponding to the intermediate position or state,

F(p1, P2, P3, ... » Pk» --- » pm) = Mi, j], and

P11 P12 -+ - P1n

P21 P22 ... ... P2n
MILi,jl=

Pmai Pmz2 -+ - Pmpn

That is M[1, j] is a node-based discrete-interpolation, for example, an
ec matrix.

Expression (2), which is a generalized discrete-interpolation matrix,
Is a discrete geometric model of a particular system or environment
(ecological, energy, hydrological, geological, meteorological, etc.).

Consequently, having the results of monitoring for measurement, for
example, the level of concentration of a particular component of the
medium, one can obtain a geometric model of its distribution or dispersion.
Such models can be constructed for a certain number of components, which
will allow a relatively complete integrated picture of the situation or state
of a particular environment.

But it should be noted that the results of monitoring (measurements)
are not always invested in a particular scheme. Their positional-spatial
parameters can be arbitrary, for example, contour, that is, measurements
were made for certain reasons within the boundaries of a certain area, and it
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was not possible to carry out internal measurements. In this case, we
propose to use a DIM with the use of the Kuns method. It is known that the
construction of the Kuns surface is based on a discrete contour basis in the
form of four boundary curves whose coefficients are linear functions, and
the equation has the following form:

1 1 1
r(uv)=2a(u)-r(iv)+ > aj(v)-r(u,j)+] Jai(u)-a;(v)-r(ij)
i=0 j=0 i=0
where ap(u) =1-u, ai(u) =u,
aV)=1-v, ai(v)=v, O<u<l, O<v<l

This way you can get not only certain missing values of the
parameters pi, P2, Ps, ..., Pk, ... , pm Dut also applying the discrete-
interpolation method, obtaining the Kuns equation for various intermediate
positions, substituting these equations in (2) as interpolation nodes. This
will allow us to obtain a more complete discrete geometric model for the
distribution of certain components in a certain local area.

Bucnosexu. The discrete geometric models of multi-parametric
systems and environments built on the basis of DIM allow for more
effective monitoring, simulation of their predicted state. The method differs
in great variation and allows to include objects in a one-parameter set,
which have even different structure and properties, which is practically
impossible to combine in a continuum model. That is what makes it
possible to simulate such complex multi-parametric systems and
environments as ecological, hydrological, energy, geological,
geomorphological.
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MNOCTPOEHUE TEOMETPUYECKHX MOJIEJIEN
PACITPEAEJEHHNA KOMIIOHEHTOB JIOKAJIBHBIX
3ATPSA3HEHWH C UCITIOJIb30BAHUEM JJUCKPETHO-
HHTEPHOJALINOHHOI'O METOIA U YPABHEHUSA KYHCA

Xonkosckuit FO.P.

B pabome  paccmampusaromcs 60NPOCHL nocmpoenus
2eomempuueckux mooesell pacnpeoeieHus onpedeneHHbIX KOMHOHEHN 06
PA3H020 POOa NOKAIbHBIX 3A2PAZHEHUIl NPU UCHOIb30BAHUU OUCKPDEMHO-
UHMEPNONAYUOHHO20 MEMOOd U C UCNOIb306aHuem memooa Kynca, umo
oaem 603MONCHOCHb MOOCTUPOBAHUA C/IONHCHBIX MHO20nApAMempu-
yecKux 00veKmoe, cucmem u cpeo.

Kniwouegvle cnoea: ummepnonayus, ooOHonapamempuueckoe
MHOIHCECmeo, OUCKPEeMHO-UHMEPNOTIAUUOHHBLIL Memoo, y3en
unmepnoaayuu, ypagnenue Kyunca.

MOBYJIOBA TEOMETPUYHUX MO/JIEJIEA
PO3INIOAIJIEHHA KOMIIOHEHTIB JIOKAJIBHUX
3ABPYJIHEHD I3 BUKOPUCTAHHAM JUCKPETHO-
THTEPTIOJISIIMHOTIO METOY TA PIBHAHHS KYHCA

XoakoBcekui 1O.P.

Y pooomi pozenadaromeca numanna noodyooeu ceomempuuHux
Mooeneil po3nodineHHa NeHUX KOMHOHEHMI8 Pi3HO20 po0dy JTOKATbHUX
3a0pyoHeHb npu 6UKOPUCMAHHI OUCKPEMHO-IHMEPROAUITHOZ0 Men 00y
ma 3 eukopucmaunam memody Kynca, wo o0ae moxcnugicmo
MOOeII6AHHA CKIAOHUX DazamonapamempudHux o6’ekmie, cucmem ma
cepeoosuy.

Knwuosi cnoea: inmepnonauyia, ooHonapamempuiuna MHOMNCUHA,
OUCKPEMHO-IHMEPNOIAYIUHUN MemOo0, Y30/l IHMepnoaauii, Pi6HAHHA
KyHnca.



