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ABSTRACT

Contex. The paper formulates a general combinatorial problem for the desired neighbors. Possible areas of practical application
of the results of its development are listed. Within the framework of this problem, an analysis of the scientific literature on the
optimization of combinatorial problems of practical importance that are close in subject is carried out, on the basis of which the
novelty of the formulated problem accepted for scientific and algorithmic development is established.

Objective. For a particular case of the problem, the article formulates a one-dimensional unclosed integer combinatorial problem
of practical importance about the desired neighbors on the example of the problem of distributing buyers on land plots, taking into
account their recommendations on the desired neighborhood.

Method. A method for solving the mentioned problem has been developed and an appropriate effective algorithm has been
created, which for thousands of experimental sets of hundreds of distribution subjects allows to get the optimal result on an ordinary
personal computer in less than a second of counting time. The idea of developing the optimization process is expressed, which
doubles the practical effect of optimization by cutting off unwanted neighbors without worsening the maximum value of the
desirability criterion.

Results. The results of the work include the formulation of a one-dimensional unclosed combinatorial problem about the desired
neighbors and an effective algorithm for its solution, which makes it possible to find one, several, and, if necessary, all the options
for optimal distributions. The main results of the work can also include the concept and formulation of a general optimization
combinatorial problem of desirable neighbors, which may have theoretical and practical prospects.

Conclusions. The method underlying the algorithm for solving the problem allows, if necessary, to easily find all the best
placement options, the number of which, as a rule, is very large. It is established that their number can be reduced with benefit up to
one by reducing the number of undesirable neighborhoods, which contributes to improving the quality of filtered optimal
distributions in accordance with this criterion. The considered problem can receive prospects for evolution and development in
various subject areas of the economy, production, architecture, urban studies and other spheres.

KEYWORDS: problem of desirable neighbors, unclosed problem, combinatorial problem, chain of vertices of the graph, optimal
distribution.

ABBREVIATIONS
BBM is a method of branches and boundaries;

Vv[i].s — i-buyer number;
v[i].d — number of the desirable neighbor for the

DNP is a desirable neighbors problem; i-buyer;
MP is a marriages problem; W — one-way or two-way chain of vertices of the
RMP is a problem of roommates; desirability graph.
TSP is a traveling salesman problem.
INTRODUCTION
NOMENCLATURE A number of algorithms for solving classical

C(V) — desirability criterion;
G — desirability graph;

optimization combinatorial problems are known, which
find practical application in scientific, economic,

K — the number of optimal options for placing buyers
by plot;

M(W) — chain length W;

n —number of buyers and plots;

V — desirability vector;
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industrial and other spheres. Examples are algorithms for
solving the traveling salesman problem in determining
optimal routes [1, 2], the classical and modified problem
of roommates [3, 4], marriages problem, satchels,
appointments and a number of other problems [5, 6, 7].
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Along with these problems, we can give examples of
other equally important modern problems that were not
only not solved, but not even put in mathematical and
algorithmic plans. These problems can be combined with
the theme of the desired neighborhood. These may
include problems of

— ensuring the desired neighborhood of wagons in the
formation of a railway train that meets some criterion of
optimality (for example, fire safety) [8];

— optimal planning of the sequence of technological
operations when loading the production capacities of
machine-building enterprises, ensuring minimal resource
costs for their adjustment [9];

— drawing up calendar schedules and schedules of the
sequence of loading of these capacities for the same
purpose [10];

— ensuring the desirable order of placing goods in
commercial premises for the shortest bypass from the
point of view of a potential buyer when buying goods of a
certain type or conflict-free of their neighbors [11];

— optimal urbanism in the desired neighborhood of
residential buildings and related infrastructure [12];

— in agricultural engineering when determining the
desired neighborhood of crops for joint fertilizing or
processing of sown areas, providing optimal cost savings
[13];

— in decorative design of objects to ensure an optimal
aesthetic combination of colors, styling of buildings in
architectural terms, minimizing the conflict of
neighboring architectural styles in large areas, etc. [14].

Such problems can have a one-dimensional character
(for example, the neighbors of houses along one side of
the street) or a two-dimensional character (neighborhood
on the plane of a residential area, adjacent apartments of
the house). Other variants of similar problems are
possible.

To solve optimization combinatorial problems,

appropriate methods are required. To the listed classical
problems are usually applied methods related to the areas
of optimization theory in applied mathematics, operations
research, algorithm theory and computational complexity
theory [14]. All of them are united by the problem of
finding the optimal combination of objects on a finite set,
provided by the methods of integer programming [15].
It is known that optimal combinatorial problems can be
solved by a universal method of simply enumeration of all
possible combinations of permutation of objects, on the
basis of which the criterion of arrangement is consistently
optimized. This method allows you to find one, several or
all accurate solutions to the problem, if any. However,
these problems belong to the class of so-called NP-
complete problems, which, even with a relatively small
number of objects, cannot be solved by iterating over
options by any computers in an acceptable time [16].
Therefore, to solve each such problem, special methods
are developed that take into account their characteristics,
which are able to work faster than algorithms based on the
brute-machine method.
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1 PROBLEM STATEMENT

As an example, consider the problem of the desired
neighbors when placing objects, which can be of practical
importance. Suppose, there is a rectangular land mass of
suburban purposes, which is divided into n plots in one
line, and there are n buyers for these plots. The
administration allows each buyer to choose another buyer
as a desirable neighbor. For simplicity, we assume that
each buyer can choose only one desirable neighbor, and
his as a desirable neighbor can choose no more than two
other buyers. The problem is to find such an option for
placing buyers on the sites, in which the number of
implemented wishes will be maximum.

At first glance, this problem corresponds to the RMP.
The difference is that in the latter there are n rooms and
2n students, but the above problem does not contain such
conditions. A correct analogy would be a soldier's
barracks, which takes into account the wishes of the
soldiers about the desired neighborhood. The MP is also
close in meaning, but it assumes the presence of a gender
of participants in the optimization process, which is not
important for the DNP. Thus, the problem has no
analogues and this is its novelty.

Obviously, the problem is one-dimensional. Fig. 1
shows an example of the desirability vector V, which
contains data on the wishes expressed by buyers.

s |1 |2 [2 |4 |5 |
L4 5 4 2 3
Figure 1 — Desirability vector V

Each element v[i] of the vector V contains two
attributes V[i].s — the buyer number and the V[i].d number
of the desired neighbor. In this case, the array is divided
into n = 5 plots and there are 5 buyers on them. By the
vector it is possible to determine that the first buyer v[1].S
= 1 would like to have a neighbor of the buyer v[1].d = 4,
2-5,3-4,4-2,5- 3. Graphically indicated customer
preferences can be visualized using the oriented
desirability graph G, which is shown in Fig. 2.

Figure 2 — Desirability graph G

If arrange buyers on the plots in the specified order,
then only the desire of the buyer 3, who will receive the
desired neighbor 4, will be satisfied. The wishes of other
buyers will not be taken into account. For such a vector,
the desirability criterion C(V) = 1. For the arrangement of
4-2-5-3—1 we have C(V) = 3, that is, the result will be
better. However, if you arrange buyers in line S in order
of 2-5-3-4-1, then the result C(V) = 4 will be even
better.
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Having performed all the permutations, we find that
this result is optimal and, therefore, is the solution to the
problem. In this case, it turns out that there are several
other options that give the same value of the criterion of
optimality C(V), (for example, such an option is
1-4-2-5-3). This analysis shows that the problem is
integer, combinatorial and optimization, allowing a
solution in the form of many optimal options for
arranging buyers by site.

2 REVIEW OF THE LITERATURE

As noted above, the universal method of solving
integer combinatorial problems is the method of
enumerating the possible variants of the arrangement [17].
The disadvantage of the method is that it can be used for
optimization only with a small number of objects. Even
for the fastest computers, its capabilities are limited to
n = 15, and for the bulk of personal computers used in
calculations, this number is limited to n = 12 [18].
Therefore, the brute-put method is unsuitable for solving
practical problems for n > 12.

The idea of reducing the number of options to go is to
consider only promising options [18]. The proposed
approach to finding optimal solutions to many problems
of optimal combinatorics is called the BBM. Finding a
solution by the BBM is associated with the tree of finding
the optimal solution. The method assumes the presence of
a root from which the branches of the decision tree
emanate. The use of boundaries stimulates or inhibits the
growth of branches on such a tree. The method uses the
procedure for breaking down the permissible solutions of
the original problem into non-intersecting subsets of
smaller size and evaluating them. Each step of the
partitioning algorithm is accompanied by a check of the
condition of whether or not contains each such subset of
the optimal solution, thereby cutting off a large number of
variants that do not need to be checked [1]. The fact of
using the root indicates the futility of using BBM in
solving the DNP since it is not known from which vertex
of the graph G the optimal sequence of distribution of
plots buyers can proceed.

Two other combinatorial problems are known. This is
the problem of RMP and the MP [3, 4, 5]. Both problems
are specific. The first is characterized by the fact that in
the dormitory students live by two people in a room and
there is no restriction used by the second problem,
involving the division into two sexes. Both problems are
solved by brute-factor method, while unlike the MP, the
RMP may not have a solution [3].

There are other optimization combinatorial problems
solved by go-over methods, the effectiveness of which is
based on cutting off unpromising permutations [19].

The analysis of the methods used to determine the
optimal solutions of optimization combinatorial problems
allows us to conclude that there is no variant of the
method of branches and boundaries for solving the DNP.
Methods of solving problems about RMP and MP are also
not suitable. Therefore, the approach that guarantees the
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solution of the above problem is to develop a method that
takes into account the specifics of this class of problems.

3 MATERIALS AND METHODS

The DNP has obvious solutions for some special
cases.

1. A situation is possible when all buyers do not care
who will be their neighbors. An example is shown in
Fig. 3. In this case, any arrangement of buyers on the sites
will be optimal. For them, C(V) = 0.

s 1|z [2 |4+ |5 [5 |
c o o o0 o 0 |0
Figure 3 — Neutral neighborhoods

2. Obviously, the maximum value of the desirability
criterion with the number of subjects M(V) = n is equal to
C(V) = n, which is possible only with an even number of
buyers and a mutual pairwise desirable neighborhood, as
shown in Fig. 4.

s 1 ]2 |z |4 |5 [6 |

o |4 & |5 |1 |3 |2

Figure 4 — Reciprocal paired desirable neighborhoods

The initial distribution for n = 6 will be optimal,
giving the optimality criterion the maximum possible
value.

3. For all other variants of the arrangement, the
desirability criterion cannot exceed the value of
C(V) = n-1. A typical example of such a distribution is
represented by the cyclic arrangement, which is shown in
Fig. 5.

g e IE IE I 1B
D[z 2 4 5 B8 1

5o (DA D)

Figure 5 — Cyclical desirable neighborhoods

Any cyclical shift of such an arrangement to the left or
right will give a new optimal arrangement. Inverse cyclic
arrangements, in which the arrows have opposite
directions, will also be optimal.

The data presented in Fig. 4 show that in some cases
the set of vertices of a graph G can be represented by
combining non-intersecting subsets of vertices.

V=V, uV,u..uV, UV, 1)

where K is the number of subsets.
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For example, for the matrix shown in Fig. 4, k = 3,
Vi(S) = (1,4), V,5(S) = (6,2), V 3(S) = (3,5). Obviously, the
value of the desirability criterion of a vertices set is equal
to the sum of the values of its subsets criteria

k
CV)=2C%). (1)

It is also obvious that for distributions where all
buyers have chosen desirable neighbors, subsets of a
graph in which there are at least two vertices always have
a vertex cycle. Indeed, if there were no such cycle, there
would always be at least one vertex without a desirable
neighbor, when there would be a break in ties, which
within one subset is impossible. This conclusion extends
to a graph represented by one set of vertices connected to
each other. An example of such a graph is shown in
Fig. 6.

In the above example, the cycle is formed by vertices
1, 6, 4, 7. If there were no way out for any of these
vertices in such a graph, it would mean that the relevant
buyers are neutral in choosing the desired neighbor. For
other vertices, the absence of an arrow would mean, in
addition, that the set is divided into at least two non-
intersecting subsets, which contradicts the condition that
the set of vertices of the graph for this example is unique.

Figure 6 — Graph with cycle

If the original arrangement does not correspond to any
of the special cases considered, then the search for a
solution begins with the division of the set V into non-
intersecting subsets. The first subset includes the first
element V, and among the remaining elements is selected
that is desirable for the first or the first is desirable for it.
If there is such an element, it is added to the first subset.
The process continues as long as such elements can be
detected. Similarly, we are looking for other subsets until
all the elements of the set V are exhausted. Fig. 7 shows
an example of two formed subsets V|, and V, of the
original set V of 11 objects.

It follows that each buyer and his desired neighbor
always belong to one subset. The next step in
optimization is to find the optimal distributions for each
subset. To do this, divide all the vertices of the graph into
three types — those that do not have inputs, have one input
and have more than one input. Let’s call the first
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1 ]2 3 [+ |s |6 [7 |8 |9 [0 |11 ]
3 5 5 & 2 4 2 1 & 4 &

Figure 7 — Graphical representation of a set V
of two non-intersecting subsets V; and V,

“terminal”, the second “transit” and the third
“unification”. In Fig. 8, the terminal vertices are colored
yellow, the transit vertices as azure and the unifying ones
are green.

Figure 8 — Three types of vertices of a graph

The chains of vertices that are part of the distributions,
including optimal, often begin and end with terminal
vertices. Unifying vertices are the branching points of
chains, or unifying points, in which the ends of two
chains merge into one. An example is the chain of
vertices Wy = (1,3,2), which is shown in Fig. 9. For this
chain, the desirability criterion is C(W;) = 2. The
sequence W, is obtained by combining chains (1,3) and
(2,3), where 1 and 2 are terminal, 3 are unification.

Figure 9 — Combined vertex chain

The key point of the method is the obvious fact that
for the chain W it is impossible to find the best option for
vertex alternation from the point of view of the
desirability criterion, except for its involution, which has
the same desirability criterion. Therefore, if we cut off a
given chain from its subset, then the optimal value of the
criterion of the desirability of the subset will be equal to
the sum of the criterion of this chain and the optimal
criterion of the subset minus the vertices of the cut chain.
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Subtracting a subset of W, from the set W will give a
new subset of W, = (5,4,6), in which, as can be seen from
Fig. 10, a new terminal vertex 5 appears.

Figure 10 — Graph of vertices W, obtained by subtracting chain
W, from chain W

If you select the combined chain W, = (6,4,5) in the
graph, then for it C(W,) = 3.

The total desirability criterion for W is C(W,) = C(W))
+ C(W,) = 2 + 3 = 5. The distribution of W = (1,3,2)
(6,4,5) = (1,3,2,6,4,5) is optimal. This distribution takes
into account the wishes of subjects 1, 2, 6, 4, 5 and does
not take into account the wishes of subject 3.

The combined chains can be divided into two types —
one-way and two-way. One-way chains have no unifying
vertices. Such chains may not have vertices, or have an
arbitrary number of them (Fig. 11a). Two-way chains
always contain one unifying vertex, two terminal vertices,
and an arbitrary number of transit vertices (Fig. 11b).

Figure 11 — One- way a and two-way b vertex chains

Sequential cutting of two-way chains should be
carried out until there is not a single unifying vertex left
outside the cycle (Fig. 12).

Figure 12 — Unifying vertices remained only on the cycle

At the same time, only one-way chains adjacent to the
unifying vertices of the cycle will remain outside the
cycle.

If the cycle does not contain two mutually desirable
subjects, then the further optimization process deals with
the break of the cycle along its vertices.

The break is made at each vertex of the cycle,
followed by the cutting off of the two-way chains until a
single one-way chain remains. Fig. 13 shows the situation
with the gap at vertex 13.
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Figure 13 — Cycle with a gap at the vertex 13

There are two options for completing optimization on
the current vertex with a gap. In the first case, it is
possible to construct a two-way chain W; = (6,9,13,2,20),
for which C(W,) = 4, and a one-way chain W2 = (3,19),
for which C(W,) = 1. In this case, C(W) = C(W,) + C(W,)
= 5. In the second case, W, = (3,19,2,13,9,6), for which
C(W,) = 5, and a one-way chain W, = (20), for which
C(W,) = 0. In this case, C(W) = C(W,) + C(W,) = 5. Both
options give the same total desirability and either of these
distributions can be chosen as the optimal. By adding the
last chains to the previously cut off two-way chains, we
get the final distribution for this variant of cycle break.
Similarly, a gap is made on other vertices of the cycle and
for each such variant from them a distribution is created.
Choosing the best of them, we get the optimal
distribution, which is a solution for a given subset of
vertices. By performing similar optimization for all
subsets, we get an optimal solution to the problem for the
whole set by combining optimal solutions for all its
subsets.

Thus, the enlarged step-by-step algorithm for solving
the DNP can be represented in the following form.

Step 1. Divide the set of subjects into non-intersecting
subsets.

Step 2. For each subset, cut off the two-way chains as
long as possible. If the result is a one-way chain, then
after its optimization and inclusion in the union of
previously cut off two-way chains, we get the optimal
distribution for the current subset. If a loop exists, then
you must consistently perform optimization with a gap at
each vertex of the cycle, choosing the best of the
distributions as the optimal. By adding it to the union of
previously cut two-way chains, we get the optimal
distribution for this subset.

Step 3. Combine the optimal distributions for each
subset. This association will give an optimal distribution
for the whole set of subjects.

4 EXPERIMENTS
The developed algorithm was programmed on an
ordinary personal computer in the Delphi visual
programming environment [20]. Calculations were carried
out for ne[3,1000].

Random sets with one and many subsets, with and
without loops (the latter correspond to sets with subjects
that have a neutral relation to the neighborhood) were
considered. Verification of the algorithm was carried out
by comparing the calculated data with the results of
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calculations by brute-factor method at n < 12 for
thousands of random sets. In all cases, the optimality of
the solutions obtained is confirmed.

Verification of the algorithm was carried out for 2500
randomly generated initial distributions. Table 1 shows
the main results of the experiments for different values of
the parameter n.

Table 1 — Results of computational experiments

n Average number | Average number | Average number of | Average optimization
of subsets of cut off chains vertices in a chain time, s
10 1.41 22 3.4 0.01
50 1.63 8.6 6.1 0.21
100 1.97 11.4 8.5 0.43
500 2.65 18.7 16.4 0.65
1000 3.82 443 22.6 0.87

As can be seen from Table 1, the average number of
subsets of the generated initial distributions selected by
the algorithm is weakly dependent on the number n of
their subjects. This dependence is much stronger on the
random number of cut off chains and the average number
of vertices in each such chain. It can also be seen that the
optimization time is almost linearly dependent on the
number of subjects, and in all cases it does not exceed one
second to obtain the optimal distribution. It was found
that there is no regularity for the dependence of the
average number of vertices in cycles on the number of
subjects. Their number may vary significantly from one
distribution option to another. For example, in a
distribution with n = 100, there may be 15 vertices in a
cycle, and in the distribution for n = 1000 it can be 4.

Thus, in practice, the effectiveness of the developed
algorithm for solving the DNP in terms of its optimality
and speed is confirmed.

5 RESULTS

The results of the work include the formulation of a
one-dimensional unclosed combinatorial problem about
the desired neighbors and an effective algorithm for its
solution, which allows you to find one, several, and, if
necessary, all the options for optimal distributions. In
addition, the main results of the work can also include the
concept and formulation of a general optimization
combinatorial DNP, which, presumably, will have
theoretical and practical prospects. This problem can be
evoluted and developed in various subject areas of
economics, production, architecture, urban studies and
other areas.

6 DISCUSSION
The method underlying the algorithm for solving the
problem allows, if necessary, to easily find all the best
options for placing buyers on the sites. To do this, you
need to define all subsets of the vertices of the desirability
graph and all the cut off two-way and one-way chains in
each of them. The subset arranged in any sequence and
the vertex chains belonging to them will give optimal
distributions. In addition, the involution of such chains

will also give an optimal distribution.
To reduce the number of optimal distributions, it is
possible to set an additional problem of cutting off those
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options that indicate an undesirable neighbors of the
terminal vertices of the chains connected to each other
that has practical interest. To do this, after the end of the
optimization process, it would be possible to conduct a
second round of a survey among buyers about which
neighbors from the proposed list, on the contrary, are
undesirable for them. This procedure seems appropriate,
because with the same optimal desirability criterion, the
effect of the resulting solution is doubled by cutting off
the best options with undesirable neighborhoods, which
seems no less important within the framework of the
problem under consideration.

For example, the chains W, = (1,3,2) and W, = (6,4,5)
shown in Fig. 9 may be optimally distributed adjacent to
each other. In this case, each of the subjects 1 or 2 may be
neighbors of subjects 5 or 6. If you conduct a survey on
the undesirability of such a neighborhood, where a
positive answer will be received, then one of the chains
can be moved to another place of distribution without
compromising the general criterion of optimality. At the
same time, obviously, the quality of the method will
increase, because recommendations will be taken into
account not only about the desirable, but also about the
undesirable neighborhood.

Such surveys can be iterative. They can be carried out
until there is the only optimal option for the final
distribution of buyers on the sites. Since the algorithm
works quickly, this option can be obtained in a short time
within each iterative survey session.

CONCLUSIONS

The paper formulates a general combinatorial problem
of the desired neighbors. Possible areas of practical
application of the results of its development are listed.
Within the framework of this problem, an analysis of the
scientific literature on the optimization of combinatorial
problems of practical importance that are close in subject
is carried out. On this basis, the novelty of the formulated
problem is established. A one-dimensional unclosed
problem is considered on the example of the problem of
distribution of buyers on land plots, taking into account
their recommendations on the desired neighborhood. An
effective method of solving the problem has been
developed and an appropriate algorithm has been created,
which for hundreds of distribution subjects allows to get

35



e-ISSN 1607-3274 PapioenexrpoHika, iHpopmaTuka, ynpasiinss. 2022. Ne 1
p-ISSN 2313-688X Radio Electronics, Computer Science, Control. 2022. Ne 1

the optimal result on an ordinary personal computer in
less than a second of counting time. The idea of
continuing the optimization process is proposed, which
doubles the practical effect by cutting off unwanted
neighborhoods without worsening the optimal value of
the general desirability criterion.
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BbICTPBI AJITOPUTM PELIIEHUSI OTHOMEPHOM HE3AMKHYTOM 3AJIAUM O )KEJIATEJBHBIX COCEJIAX

Komansinko B.A. — n-p Texn. Hayk, mpodeccop Kkadenpsl CTaHIapTU3alUM, METPOJOTHH M YIPAaBICHUS KauyecTBOM,
IMonmnrexanueckuii uacTHTYT CHOMpCKOTO (enepaabHOro yHUBepeuTeTa, KpacHospek, Pocenst.

AHHOTAIUA

AKTyallbHOCTB. B pabote cdopmynmpoBaHa obmas KoMOMHAaTOpHas IpobieMa XelaTenbHOro coceactBa. llepeuncieHs
BO3MOXHBIE C(epbl MPAaKTHYECKOTO NMPUMEHEHHUs Pe3ysbTaToB €€ pa3paboTku. B paMkax maHHON mpoOiIeMbl MPOBEAEH aHAIM3
HAyYHOH JHTEepaTyphl IO ONTHMH3ALMH OIM3KHX MO TeMaTHKe KOMOHMHATOPHBIX 3afad, MMEIONIINX NPaKTHYECKOe 3HAadeHWe, Ha
OCHOBE KOTOPOTO YCTaHOBIJICHa HOBU3HA CPOPMYITHNPOBAHHOM MPOOIEMBI, TPHUHATON K HAYYHOH U alTOPUTMUIECKON pa3paboTKe.
Heab. s wacTHOro citydas mpoOiIeMBl B cTaThe CHOPMYJIHMPOBAHA HMEIOMIAs HPAKTUYECKOEe 3HAYEHHE OJHOMEpHas
HEe3aMKHyTasl ILEJIOYHCIICHHass KOMOMHATOpHas 3ajada O JKEeNaTeIbHOM COCEACTBE HAa IpUMepe MNpoOJeMbl pacrpeneneHus
MOKYHATENEeH 110 3eMeJIbHBIM YYacTKaM C y4eTOM UX PEKOMEH/IALHUH O XKeJIaTeIIbHOM COCEJICTBE.
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Metoa. Pazpaboran MeTox pelIeHns yIIOMSIHYTON 3a/1adl M CO3/IaH COOTBETCTBYIONHH 3 (HEKTUBHBIN anropuT™, KOTOPBIH IS
TBICSIY IKCIEPUMEHTAIBHBIX MHOXECTB U3 COTEH CyOBEKTOB pacIpe/esieHuUs! I03BOJISIET Ha OOBIYHOM IMIEPCOHAIBFHOM KOMIIBIOTEpE
HOJTY4UTh ONTHMAJbHBINA pe3yibTaT MEHEEe 4eM 3a CEKyHJy BpeMEHH cueTa. Bbicka3aHa upes pa3sBUTHUSA IIpoliecca ONTHMU3AIMU,
KOTOpas yJBaHBACT NPAKTUUECKHH 3(GEKT OT ONTUMHU3ALMH 33 CUET OTCEUCHHs HEXENATENbHBIX COCEACTB 0€3 yXy.UIeHHS
MaKCHMaJIbHOH BETMYMHBI KPUTEPHS JKENATEIbHOCTH.

PesyabTatel. K pesynbraTam paboTBl OTHOCSATCS TIOCTaHOBKAa OJHOMEPHOW HE3aMKHYTOH KOMOMHATOPHOH 3amadd o
JKETATETBHBIX COCENAX M P(PEKTUBHBII ATOPHTM €€ PEIICHHs, KOTOPBIH MTO3BOJISICT HAWTH OAUH, HECKOJIBKO, a IIPH HEOOXOAUMOCTH
BCE BapHaHTHI ONTUMANBHBIX pacipenesieHnii. K 0CHOBHBIM pe3ynbTaTtaM pabGoThI MOXKHO TaKXKe OTHECTH KOHIIEIIHUIO U IIOCTaHOBKY
o0Iel ONTUMH3AINOHHOW KOMOMHATOPHOH IPOOIEMBI JKeIaTeIbHBIX Coceell, KOTopast MOXKET UMETh peabHbIe TEOPETHUECKUE U
MIPAKTUYECKUE NEPCIEKTUBBIL.

BreiBoasl. Metop, nexamuii B OCHOBE ajJropuTMa pelieH s 3aJa4ut, O03BOJISIeT TP He0OX0AMMOCTH 0e3 3aTpyIHeHHH HalTH Bce
ONTHMAaJIbHbIE BApHAHTHI Pa3MEILEHHUs, YUCIO KOTOPHIX KaK MPAaBUIIO, BECbMa BEIMKO. YCTAHOBIEHO, YTO MX KOJNUYECTBO MOXKET
OBITh YMEHBIIEHO C MOJb30H BIUIOTH A0 €IUHUIBI 33 CUET YMEHBIICHHUS] KOJIMYECTBA HEKEIATENbHBIX COCEJCTB, YTO CIOCOOCTBYET
MOBBIIICHHIO KaueCcTBa OT(MIBTPOBAHHBIX ONTUMAIBHBIX PACIPEleNICHUH B COOTBETCTBUH C JaHHBIM KpuTepueM. PaccMoTpeHHas
mpoGJieMa MOKET HONIyIHUTh MEPCTICKTUBBI PAa3BUTHS U pa3pabOTKH B Pa3INIHBIX IPEIMETHBIX 001aCcTsAX SKOHOMUKH, TIPOU3BOACTBA,
aPXUTEKTYPHI, ypOAHUCTHKHU U IPYTHX Chepax.

KJIIOUEBBIE CJIOBA: 3amaga o skenmaTeNbHBIX COCEISIX, He3aMKHyTas 3ajada, KOMOMHATOpHas 3ajada, IIENOYKa BEpPIINH
rpada, oNTUMaJIbHOE pacIpeieIeHuE.

VK 519.168
IIBUJIKAMA AJITOPUTM BUPIIIEHHA OJHOMIPHOI HE3AMKHEHOI 3ATAYI ITPO BAKAHUX CYCIJIIB

Komnsinko B. A. — n1-p TexH. Hayk, npodecop kadenpu craHgapTh3amii, MeTpoiorii Ta ynpaBiiHHS sKicTio. [lomiTexHidHMIA
iHcTuTyT CHbipcskoro denepanbHOro yHiBepcurery, KpacHospesk, Pocis.

AHOTAIIA

AKTyalbHicTb. Y po6oTi chopMyIp0BaHO CHiibHYy KOMOIHaTOpHY Ipobiemy GaxkaHoro cycincra. HaBeneno Moxiusi chepu
NPaKTUYHOTO 3aCTOCYBAaHHs pe3yibTariB ii po3poOku. B pamkax miei mpoOnemu MpOBEAEHO aHaj i3 HayKoOBOI JiTeparypu 3
onTuMizamii OIM3BKUX 32 TEMAaTHKOK KOMOIHATOPHHX 3aBIaHb, IO MAIOTh NMPAKTUYHE 3HAYEHHS, Ha OCHOBI SIKOTO BCTaHOBIICHO
HOBH3HY c(OPMYJIbOBaHOI IPOOIEMH, TPUIHATOI 10 HAYKOBOI Ta alTOPUTMIYHOI PO3POOKH.

Linb. [Ins okpeMoro BHUNAAKY HpoOJIeMH y CTaTTi chOPMYIHOBAHO OJHOMIpHE HE3aMKHEHE IUICUHCIeHHEe KOMOiHaTopHe
3aBJIaHHS, 10 Ma€ MPaKTUYHE 3HAYCHHs, PO OakaHe CyCiJACTBO Ha MPUKIaAi MPOOJIEMH PO3MOALTY MOKYILIB 10 3eMEIbHHX
JIJISTHKAX 3 ypaxyBaHHSIM X peKOMEHalii mpo GaxaHe CycCicTBO.

Metoa. Po3poGiieHo MeTon BUpIlIEHHS 3rajaHoi 3aJadi Ta CTBOPECHO BIIIOBIIHMI €(EKTUBHUII aTOPUTM, SIKMH JUIST THUCSY
SKCTICpUMEHTAJIbHUX MHOXHH 13 COTEHb Cy0’€KTiB PO3MOIiTY JO03BOJISIE HAa 3BHYAHOMY II€PCOHAJIBHOMY KOMITIOTEpI OTpUMATH
ONTHMAJIbHUHA pe3ysIbTaT MEHII HiX 33 CEKYHJIy 4Yacy paxyHKy. BHCIIOBIEHO ier0 pO3BHUTKY MpOLECY ONTHUMI3allil, sKa MOABOIOE
MpakTUYHUKA eeKT BiI onTuMizamii 3a paxyHOK BifCikaHHS HeOaXaHMX CYCIACTB Oe3 TMOTIpPIICHHS MaKCHMalbHOI BEIUYHHHU
KpHUTEpiro Oa’KaHOCTi.

PesyabTaTn. /1o pe3ynsTariB poOOTH BiTHOCATHCS MOCTAHOBKA OJHOBUMIPHOI HE3aMKHYTOT KOMOIHATOPHOI 3a7a4i mpo O6akxaHuX
CyciniB Ta e()eKTUBHHUIT aNropuTM i1 BUpIIICHHS, SIKUH JO3BOJISIE 3HAWTH OJJMH, KiJbKa, a 32 HEOOX1THOCTI BCi BapiaHTH ONTUMAIBHUX
po3moniniB. JIo OCHOBHHX pe3yJbTaTiB poOOTH MOXHA TaKOX BiHECTH KOHIICIIIIIO Ta IMOCTAHOBKY 3araJbHOI ONTHMI3aIliifHOL
KOMOiHaTOPHOT Ipo6IeMH OakaHHX CYCIJIB, sIKa MOXKE MaTH PealibHi TEOPETHYHI Ta NPAKTHYHI IEPCIEKTHBH.

BucHoBkn. MeToJ, 110 JISKUTh B OCHOBI QJIrOPUTMYy PO3B’S3aHHS 3ajadi, JA03BOJISIE IPH HEOOXITHOCTI JIETKO 3HAWTH BCi
OINTUMAJIbHI BapiaHTH PO3MIILCHHS, YHCIIO SKHUX SIK IIPABMIIO, JAyXKe BeluKe. BcTaHOBIICHO, 110 X KUIBKICT MOXKe OyTH 3MEHIIEHA 3
KOPHCTIO JI0 OAMHHMII 332 PaxyHOK 3MEHIICHHs KiTbKOCTI HeOakaHuX CYCiICTB, L0 CIPHUSE MiIBUIICHHIO SKOCTI BiA(iIbTPOBAaHHUX
ONTUMAaJIBHAX PO3MOILTIB BiINOBIAHO O TAHOTO KpuTepiro. Po3risHyra mpoOiemMa Moke OTPUMATH MEPCIEKTUBH PO3BHTKY Ta
PO3pOOKH y Pi3HHUX MPEIMETHHX Tally3sX eKOHOMIKH, BUPOOHHIITBA, apXiTEKTYpH, YPOaHICTHKH Ta iHIIUX cdepax.

KJIIOYOBI CJIOBA: 3agaua npo GakaHUX CyCiJiB, He3aMKHEHa 3ajada, KOMOIHaTOpHA 3a/ada, JAHIIOKOK BEpIIMH rpada,
ONTUMAIILHUN PO3IOILIL.
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