SRSTI: 11.25.33 DOI: 10.51889/2959-6270.2024.88.4.011

Yskak O.,"" Biswas 1"
'Kazakh National University named after al-Farabi, Almaty, Kazakhstan
“e-mail: oralbek.y@mail.ru
’Associate professor at NEOMA Business School, Rouen, France

STRATEGY OF MATHEMATICAL MODELING OF
CONFLICTS BASED ON GAME THEORY

Annotation

The article presents strategic methods of mathematical modeling of conflicts that are
frequently repeated in modern society. Although game theory was initially used in economic and
mathematical sciences, as a result of recent research, it has been proven that it can be
successfully used in social sciences as well. It is known that the problem of preventing and
avoiding any conflict is becoming one of the most relevant topics every year. However, while
social science shows us that conflicts can only be observed, using mathematical methods we can
manage and predict conflicts. The scientific article also contains information about the
researchers who worked in the mentioned topic. There are also scientific examples of how
conflict can be represented and studied in game theory.

It 1s known that the application of game theory in conjunction with the diffusion equation
quickly brings us closer to the truth. It is known that the application of the theory of games
together with the diffusion equation quickly approaches the truth. In the modern era, we can see
that conflicts have developed in an evolutionary way. We can also make sure that the tools of
social research that were used to monitor conflicts in the 20th century will not work well in the
new millennium. It seems that the first priority for the science of conflictology is to increase the
practical fund as much as possible. For the development of the domestic science of conflictology,
a large base fund of works and research by European and world scientists is needed. When there
is a need to form competent conflict experts, we understand the need for specialists who can use
the methods of natural sciences such as game theory, mathematical modeling, and diffusion
equations in social sciences. After all, without the aforementioned mathematical methods for
predicting and modeling future conflicts, it is undoubtedly difficult to achieve that goal.

Keywords: game theory, game theory strategy, mathematical modeling, conflicts, political
and social equivalents, information resources, diffusion equation.
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OMBIH TEOPUACBHIHA HET'T3AEJTEH KAKTBIFBICTAPIBI
MATEMATHUKAJIBIK MOJAEJBAEY CTPATEI' USICbI

Anoamna
Makanaga 3aMaHyd KOFaMJa »>KWI KaWTalaHAThIH KaKTHIFBICTApIbl MaTeMAaTHKAIIbIK
MOJICNIBJICYNIH ~ CTPAaTETHSIIBIK  OficTepi  ycbiHbUIFaH. OWbIH  Teopwsichl — OacTamkblaa
OKOHOMHUKAJIBIK JKOHE MAareMaTUKAIbIK FhUIBIMIApJA MaifaliaHblll  JKYPIeHIMEH, COHFBI
3epTTEYJCPIiH HOTHKECIH/IEC OHBI QJISYMETTIK FhUIBIMIAp/A JIa COTTI MaigalanyFa OOIaThIH IbIFbI
nonennaeH . Ke3-kenreH KaKTBIFBICTBIH alJIbIH ajblll OHBI OOJIIBIpMAy MOCEJECi KbUI OTKEH
CaillblH €H ©3€KTI TaKbIPBINTAPAbIH OipiHEe aWHANBIN Kelle KATKAHABIFBI MaJiM. Auaijga
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QJIEYMETTIK FBUIBIM 0i3re KaKTBIFBICTApAbl TEK OakplaayFa OOJaTBIHABIFBIH KepceTce,
MaTeMaTUKaJIbIK oOJICTepAl TaigagaHy OapbIChiHAAa 013 KaKTBIFBICTapIbl OacKapyra KoHE
Ooipkayra MYMKIHIIK aja anambl3. FpUIBIME Makanajga COHBIMEH Karap aTajMbIIl TaKbIPBII
asiChIHJIa €HOEKTEHIeH 3epTTEeyLIlIep Typalibl MariayMmarTap KenripuireH. OWbIHIap TEOpUsSChIHA
KaHJal JKOJIMEH KaKTBIFBICTBI €HTi31M, OHBI KalalIla 3epTTey KEepEeKTiri Typajbl MbIcajiap Jaa
Ka3bUIFaH.

OifbiHnap TeopHsAChIHBIH IU(PQPY3UANBIK TEHACYMEH Karap KOJJaHbUIYbl aKUKaTKa Te3
KaKpIHAATATBIHBI  MOiiM. JKaHa 3amMaHga  KaKTBIFBICTAPIBIH  ABOJIOIISUIBIK  JKOJIMEH
JaMbIFaHABIFbIH OaliKaliMb3. XX Fachlpia KaKTHIFBICTapAbl OakpliayFa apHalFaH oJIEYMETTIK
3epTTey KypajlapblHBIH >KaHa MBIHKBUIIBIKTA JKAKChl KYMBIC JKaCaMaWTBHIHIBIFBIHA N1a KO3
KeTki3zcek Oomanpl. KOH(IUKTONOrMS FRUIBIMBI YIIIH Ka3ip €H OipiHIII Ke3eKTe TxIpuOemik
KOpZbl MYMKIHJITIHIIE MOJAUTy Moceneci TypraH cekuial. OTaHAbIK KOH(IUKTOJIOTHUS
FBUIBIMBIHBIH ~JJaMybl yIIiH Je Eyponanblk 3eprreyuiiyiepfiH eHOEKTepi MEH 3epTTey
KYMBICTAPBIHBIH YJIKEH 0a3anblK KOpbl KakeT. CayaTThl KOH(IUKTOIOTTAPIBl KaJBIITACTHIPY
KQXETTUIIr TyBIHAAFaH COTTE OMBIHIAP TEOPHSCHI, MAaTEMAaTHKAJIBIK MOJEIbIELY, AUD(Y3HITBIK
TEHJAEY CEKUIAl JKapaTbUIbICTaHy CajachlHBIH OJICTEPIH OJEYMETTIK FhUIbIMIApAA KETIK
naiilanaHa anaTblH MaMaHJapbIH KEPEKTITiH TyciHemi3. Here neceHi3 kenemek KoHPIUKTiIepai
OomKkay opi MOJENBJACY YIIIH >KOFaphia alThUIFAaH MaTEMaTHUKAJBIK SICTEPCI3 07 MaKCaTThIH
OPBIHAATYBIHBIH €31 KUBIH €KeH1 CO3Ci3.

Tyiiin co30ep: OWBIH TEOPUSCHI, OWBIH TEOPUSCHIHBIH CTPATETHICHI, MaTEMATHKAJIBIK
MOJZIETIb/ICY, KAKTBIFBICTAP, CAsACU KOHE QJICyMETTIK SKBHUBAJCHTTEp, aKNapaTThIK pecypcrap,
TG Y3USIIBIK TEHJIEY.
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CTPATET'USA MATEMATUYECKOI'O MOJAEJINPOBAHUA
KOH®JIMKTOB HA OCHOBE TEOPUU UI'P

Annomayus

B crarbe mpencTaBileHBl CTPAaTETHUECKHE METOABl MaTeMaTH4eCKOTO MOJESIUPOBAHHMS
KOH(JIMKTOB, YacTO MOBTOPSIOLIMXCS B COBPEMEHHOM 00ILecTBE. XOTs TEOPHUS UTP U3HAYAIBHO
UCTIOJIb30BAJIaCh B OKOHOMHUYECKMX W MaTeMaTHYeCKMX HayKaxX, B pe3yJbrare HEIaBHHUX
UCCIIeIOBaHUI OBIJIO JI0Ka3aHO, YTO €€ MOXKHO YCIEILIHO UCI0JIb30BaTh U B COLIMAIbHBIX HayKax.
W3BectHO, uTO TpobieMa HAONIONCHHS W TPENOTBPAIIEHHS JTIOOBIX KOH(IMKTOB C KaXKIbIM
TOJIOM CTAHOBUTCSl OIHOW M3 CaMbIX aKTyaJbHbIX TeM. OJHAKO, XOTS COLMAlbHbIE HAyKU
MIOKA3bIBAIOT HaM, YTO KOH(IMKTHI MOXXHO TOJBKO HAONIOAAThH, HCIIONB3YsS MaTeMaTHUYECKHE
METO/Ibl, Mbl MOXKEM YIIPABIATh KOH(PIUKTAMM U INpeJCcKa3blBaTh MX. B HaydHOH cTaTbhe Takxke
COepKUTCST MHpOpMauss 00 HCCIIeNOBaTeNIX, padOTaBIIMX IO yKa3aHHOW Temarhke. EcTh
TaKXKe Hay4Hble IPUMEPBI TOTO, KaK KOH(PIUKT MOKHO PEACTaBUTh U U3YUYUTh B TEOPHH UTP.

W3BecTHO, YTO NpPUMEHEHHWE TEOPHH WIP COBMECTHO C ypaBHeHHEM Au(Py3un OBICTPO
npubmkaeT K HMCTUHE. B coBpeMeHHyIO0 3M0Xy Mbl BUAMM, YTO KOHQUIMKTHI Pa3BUBAINCH
HBOJIIOIMOHHBIM TyTeM. MBI Takke MOXXEM OBITh YBEPEHBI, YTO MHCTPYMEHTHI COLMAIBHBIX
UCCIIEIOBaHUM, KOTOPBIE NCIOIb30BAIMCH JIIsl MOHUTOPUHIa KOH(IUKTOB B 20-M Beke, He OyayT
XOpoIIo paboTaTh B HOBOM ThICSUeNeTHH. [IpencTaBiseTcs, 4To nepBoOYepeTHOM 3aqa4eil HayKu
KOH(IMKTOJIOTMH SIBJISIETCS MAaKCHMallbHOE YBEJIWYEeHHE MpakTuueckoro (onna. s pa3Butus
OTEUECTBECHHON HayKH KOHQIMKTOIOTMH HeoOXoauM Oonbmioi 0a30Bbli (OHI TPYIOB U
UCCIICIOBAaHUN €BPOMEUCKUX M MHUPOBBIX YyueHbIX. Korma Bo3HMKaeT HEOOXOAMMOCTb B
(OpMHPOBAHNU KOMIIETEHTHBIX JKCIIEPTOB IO KOH(IMKTaM, Mbl TIOHUMAaeM HEOOXOIUMOCTH B
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CrieuaJIMCTax, KOTOPbIC MOIYT HCHOJIb30BAaThb MCTOAbI CCTCCTBCHHBIX HAYK, TAKHC KaK TCOPUS
Urp, MaTeMaTUyeCcKoe MOJICIMPOBaHNE U ypaBHeHUs 1u(dy3uu B colMalbHBIX HayKkax. Benpb 6e3
BBILICYTTOMSHYTHIX MaT€MaTH4eCKUX METOIOB MPOTHO3UPOBAHUS W MOJCITHPOBAHHS OyTyIINX
KOHQITUKTOB JOCTHYB 3TOM I11€JTH, HECOMHEHHO, CJIOXKHO.

Kniwoueevie cnoea: teopus Wrp, CTparerus TEOPHUM HWTP, MaTeMaTHYECKOE
MOACIIUPOBAHUC, KOH(l)J'II/IKTBI, IOJIMTHYCCKHUE U COIMAJIbHBIC 3KBUBAJICHTHI, I/IH(bOpMaHI/IOHHBIe
pecypcbl, TudQy3Hoe ypaBHEHHE.

MAIN PART

Often, situations arise when choosing a single action from a multitude of options, involving
multiple opponents. These situations are known as conflicts in conflict science. There are times
when you have to choose only one of many possible situations. In such cases, the number of
opponents involved in the conflict may also be large. Such situations are called conflicts in the
science of conflictology. In most cases, the opposing party's goals are ignored. Due to this, the
conflict escalates and rises to a new level. Researchers explain that this is due to the lack of close
attention to the opposing side. For such conflicts, there is a system that helps each party to the
conflict to perform specific optimal actions. They can choose a type of activity that works for
them [1, 73-75 c.].

Game theory is the most adequate method of solving political problems among other
mathematical methods of research. The popular mathematician John von Neumann had the same
opinion. Mathematical game models have quite far-reaching directions that go beyond conflict
situations in the socio-economic sphere, and which apply the interaction between people and
nature, politics and the military sphere. [1, 92-93 c.].

INTRODUCTION

The outstanding mathematician John von Neumann was more than confident that modern
political science should in turn be guided by the principles of mathematical research. It is true
that game theory is the most suitable and optimal among the existing mathematical methods for
the study of political conflicts. Game theory, which is used more in economics than in
mathematics, is a large institutionalized research theory that can encompass the common
interactions between humans and the environment, politics, and the military. In the first place, it
can cover not only conflicts, but also a wide economic one.

Scientific novelty of the article. We’ve noticed that new types of conflicts have emerged in
contemporary society. While social sciences have attempted to assess conflicts using their own
methods and common approaches, it’s been observed that not all results accurately reflect reality.
Therefore, since the 20th century, a number of researchers have used game theory to study
strategically important projects.

Over time, the high results of game theory in American research institutes aroused scientific
interest among researchers, and game theory began to be used in social sciences. In the dynamic
movement of conflicts, we notice that the excitation (escalation) equivalents change due to the
easy transition of the initial goal to the next new goal. That is, a conflict in any range of motion
can impose tasks that must be performed at a certain level. It is known that classical methods of
monitoring and predicting them do not lead to an objective solution. And, in the process of
mathematical modeling of conflicts through game theory, it is possible to reach the truth faster.
There is no doubt that the academic value of game theory is also high.

LITERATURE REVIEW

It is true that a number of research works have been written for the practical analysis of such
a complex interdisciplinary field. Research works of foreign scientists have made a significant
contribution to the development of modern conflict science. In the 20th century, the joint works
of John von Neumann and Oscar Morgenstern were first released, in which the humanitarian



bases and applications of the practical part of this theory were mathematically investigated.The
name of the book was "Game Theory and Economic Behavior" [1, 97-c.].

Later, this great mathematical theory began to be recognized in social sciences as well.
Forbes Jr. Nash laid a new foundation for game theory and was the first to propose a project for
its application in the social sciences. John Nash and S. Reinhard and H. Economists like John
proved that game theory can be used not only in economics, but also in political science. J.
Gerda invented an open form of game theory. He proposed the description and classification of
political games during political conflicts, and wrote the types of methods that could be developed
in the future.

Subsequently, game theory for predicting conflicts began to be studied by such scientists as:
K. Sonin, B. Mirkin, A. Vasin, M. Raskin, N. Parker, N. Taleb, G. Owen, M. Templeton, J.
Harsanyi, etc. K. Boulding was the first to talk about the need to introduce mathematical
modeling to predict conflicts. N. Parker in his research proved that game theory gives more
objective answers if it is applied in the field of political modeling [1, 110-c.].

METHODOLOGY

Research methods: analysis, game theory, theory of large games, index indicators, synthesis,
scientific topology, creation of logical-algebraic systems, diffusion equations, comparison,
k-research, etc.

This scientific article deals with the area of complex dynamic change of game theory. This
article discusses the probabilities of predicting political conflicts in addition to predicting
complex economic issues through game theory, including rational methods for mathematical
modeling of the outcome. The author was given the following objectives:

e To carry out an in-depth analysis of the theory that serves as the primary element of
tactical observations in economics.

e Demonstrate practical models used in game theory, management, and other directly
related fields.

e Analyze the practical achievements of mathematical modeling in various fields.

e To investigate strictly defined structures and tools used in conflict modeling.

Research level. It is true that game theory was originally a branch of applied mathematics.
Later, it became a separate interdisciplinary field with fully developed empirical research
methods. Therefore, game theory is widely used in other fields of science. Within the framework
of game theory, there are many scientists who have written their works for social sciences [2].

Among them: A. N. Kolmogorov, J. Nash, R. D. Fisher, N. Parker, N. Taleb, K. Boulding, A.
Cournot, J. Bertrand, E. Lasker, E. Zermelo, E. Borel. and so on. Although the theory of games
appeared in the XIX century, it began to take shape as a theory capable of making full-fledged
scientific predictions only in the XX century.

In 1929, a game model (linear city model) based on the game theory of market competition
proposed by G. Otelling was published. And in 1957, E. Downs model of political competition
brought new success to science. At the same time, new information about the physical space of
the market competition model has entered the science. In these studies, it is said that the
large-scale increase in voter preferences also leads to new disturbances in the political space.

Over the past decade, numerous scientific studies have been published in the field of
domestic conflictology, specifically focusing on this topic [2].

RESULTS

At the beginning of the article, we said that mathematical methods and methodologies were
initially used only in mathematics. The field of mathematical modeling, which brought a new
revolution to the science of mathematics, also gave a new impetus to the social sciences. This
field, which requires mathematical calculations, was later filled with new theories such as game
theory. The prospects of game theory, which are based on social sciences, are currently only 20%
developed, which is a low value.



Political processes that can be modeled within the framework of game theory can be divided
into a certain number of moments:

1. Basic operational research (game theory, which is used as a research tool for conflict
content, is considered a major part of it).

2. Auxiliary Operations Research (10). This type of research is a special mathematical tool
designed to support decision-making activities of social groups in various areas.

Operations research also refers to any means of providing decision makers with the
necessary quantitative information obtained using the scientific method. The trend towards
operations research has emerged at the intersection of mathematics and various socio-economic
sciences. [3, 334-335 p.].

The era of Frederick Lanchester is famous for the fact that in this era the first impressive
implementation of mathematical modeling for the settlement of multidimensional
military-strategic problems was noted. His exposition of «Lanchester's Law of Squares» became
one of his leading contributions, published in 1916.This principle highlights the relationship
between numerical superiority and combat effectiveness, demonstrating that the relative strength
of a force increases with the square of its numbers when two sides engage simultaneously.
Lanchester’s work emphasized the importance of numerical advantage and its impact on the
outcome of battles.

Over time, this theory evolved to incorporate advancements in both social and physical
weaponry. The primary objective, according to Lanchester, was to maximize the efficiency of
one’s forces by concentrating them while simultaneously fragmenting the enemy’s. This
approach often yielded favorable results in combat. In the Battle of Trafalgar, you can see that
Lanchester's quadratic law was used. The principle of concentration of forces became the basis
for the successful achievement of victory. This fact has been noted in history. Lanchester
concepts have been added to a number of collections from Lanchester's time, which have
received widespread appreciation in their time and to this day.

The military and tactical development of operational plans has become characterized by the
use of game theory, which is also defined as mathematical models for decision-making in
conflict situations. The works of scientists Zermelo and Burrell at the beginning of the 20th
century define the beginning of game theory. Nevertheless, John von Neumann's particularly
visionary contribution influenced the future of modern game theory. Von Neumann not only
formulated but also rigorously proved its foundational principles, introducing new axioms that
became central to the theory’s core framework. In military strategy, this work has become a
landmark event, leading to the improvement and comprehensive use of game theory, as well as in
various fields. [4, 298-c.].

Conflict incidents in games have gained massive prospects for productive resolution due to
the rapid improvement and popularization of computers. But most of the essential questions
remain open, despite the tangible theoretical breakthrough. Of paramount importance is the
analysis and implementation in such industries as:

e Analysis of the practical implementation of these settlement proposals.

e Creation of solutions for defining games.

e Proof of theorems, indicating the presence of solutions.

e Development of practical methods for finding solutions.

Both in virtual and real situations, there is a place to apply the developed mathematical
model, analytical solutions and transformations. The game is based on a developed mathematical
model of a conflict involving two or more parties, each of which wants to achieve a different
kind of goal. Alliances or coalitions are created when participants with common conceptual
interests come together to counteract opposition strikes.

By directing attention to the opposing participants in the game, the game model is a method
of optimizing situations. Take, for example, two criminals with different goals, whom the
participants may represent during the investigation. In such situations, the need to make strategic



decisions requires each player to develop a unique plan of action tailored to the conflict [5, 67-68
c.].

The triumph of a strategy is directly related to the order in which it is implemented. The
result of the player's fruitful actions is victory. Measuring the results of various tournaments is a
difficult task, since game theory considers only those games in which there is numerical
evidence of victory. Clearly, the game’s outcome and, consequently, victory, are quantifiable.

In game theory, it is good to emphasize three important things:

1. Pre-grouping of actions that the players may do recently;

2. Learning the goals and tasks of the parties participating in the game;

3. To increase the stock of information related to all parties.

Game theory is known to make good predictions about the scope and future steps of
conflicts. It is known that in the process of mathematical modeling of all statistical information
obtained from game theory, we can achieve analytical truth.

Games of a uniform standard

Such games can be classified as statistical games. A dynamically developing game of this
kind is often used to predict political conflicts. This type of game in normal form can describe
the game itself as an object in process.

G: =<1, X, u(.)>» =<, {Xi} , {ui(.)} > it's here I = {1, ...., m} the number of participants

iel iel
in the conflict.

X: = (Xi)I el =1L X = (Xlx X, Ko me) set (profile) of admissible {Xl,}' 1 sets of
LE
participant strategies [6, 46-47 c.].

Any social group involved in political conflict is completely governed by the
aforementioned game theory. But it should not be forgotten that the dynamic field of political
conflict depends on how this process (conflict) is realized. It is true that if the dynamic waves
develop at a rapid pace during the conflict, the social temperature will also change. The faster the
social conflict develops, the faster the social temperature rises [6, 63-c.].

It is true that game theory is very important for conflictology. It is known that European
scientists have been using game theory in the new millennium to solve the most complex and
urgent problems of the human race. It is also known that a set of unresolved issues always
creates favorable conditions for the emergence of new conflicts. M. Thatcher wrote in her diary
that there are certain reasons behind the conflict that occurs within each country. That is, it is
unlikely that there will be a conflict without a reason. Conflicts that arise without a reason are
often not viable. Such conflicts can be resolved easily and quickly.

When the level of tension is reached, the conflict "a" may refuse to fulfill its original
requirements and lead to the goal "b" and become chaotic. That is, several new conflicts may be
added to it within the framework of "a" conflict, which has come out of its original framework.
This is called the conflict paradox.

Game theory is not only a tool for conflict observation, but game theory is useful for
conducting complex scientific research on where conflicts originate and how they might develop
in the future. Game theory, a powerful mathematical tool, aids in predicting various conflicts,
including social, political, inter-party, religious, inter-ethnic, international, military, market,
information, and more.

Varies depending on the strategies employed by each player. In a specific case, the outcome
entirely rests on the participant’s actions. This situation is not considered a game, and defeat is
viewed as a negative outcome. Therefore, in the future, only winnings will be considered [7,
472-473 p.].

It is determined that the opinion that the political breakthroughs of some of the participants
correspond to the costs of other participants (a game of zero), sometimes does not correspond to
a systematic approach to the concept of sustainable development of the international community.
This balance has repeatedly been a factor in the deterioration of the political situation. Therefore,
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a variety of methods must be used to apply the basic principles of game theory. Game theory
remains the most effective tool for conflict analysis. [7, 481 p.].

According to the view, the genesis of conflict situations at military events is a consequence
of certain problems. These tasks include various factors such as rules, conditions, participants,
strategies, actions, and possible outcomes. These elements can be mathematically modeled as
"if-then" scenes. The goal is to turn real-world goals into the official format of the game. The
process includes formulating a solution, choosing the optimal model, performing calculations,
and analyzing the results.

Game theory and conflict modeling

In game theory, based on practical experience, it’s crucial to focus on the opposing players.
Negotiating without a coalition or specific agreements that can’t be part of it is possible. In the
absence of an important alliance, only two players participate in the game, and their wins and
losses are proportional. This game is commonly known as a "two-player zero-sum game," where
the gain of one player is exactly balanced by the loss of the other. For example, if Player 1’s
victory is worth V, then Player 2’s corresponding defeat is -V, meaning the total outcome adds up
to V + (-V) = 0. Player 1 chooses from a set of possible strategies (such as two or three
alternatives) without knowing what strategy Player 2 will adopt. Similarly, Player 2 remains
unaware of Player 1’s choices and must make a decision based on their own assumptions. When
no player can count on a guaranteed positive result, the focus shifts to minimizing losses through
careful strategic planning.

For clarity, let's analyze virtual games. The formation of dynamic processes is facilitated by
the implementation of tactics identical to those used in real military operations. Various kinds of
situations will form during the fighting:

1. The opponents are pressing in from the west [8, pp. 195-196].

2. The solution has three vectors (1,2,3).

3. Capture the group with the assigned combat mission: go against the enemy,

participate in open battles and defeat them.

4. The crew has three directions of movement. The path allows you to determine where two
groups will pass close to each other. [9, 388 p.].

Based on this, the collision sites are located at different heights, their total number is nine.
The lowest height above the enemy is the most favorable for the capture group to engage in open
combat. This tactic gives a sense of determination and security in the mountains [9, p. 402-403].
The estimated outcomes are shown in the table. However, the rational vector of a group cannot
be defined as an immutable basis. If we select the location of the battle as the victorious one, we
take into account the height of the terrain obtained from the other side. Success will be
negligible, as an increase in altitude is not strategically favorable for them. The final table of
winnings looks like this:

=50 -1,5 -3,0
-05 -1,0 00 -20 -10 —-18

To determine the optimal strategy for the film crew, we’ll employ a method that involves
identifying the most inconvenient solution option for each scenario. The outcome of this process
depends on the actions of the opponent, after which we select the maximum value from the
irradiated set of potential winnings. This approach ensures that we obtain the guaranteed best
possible outcome. Additionally, we’ll consider the worst actions of the opponent and determine
victory based on the principle of “the best of the worst.” For this, we will analyze all the rows of
the matrix corresponding to different directions of the crew. When making a decision,we give
priority to the first trend(A), the lowest winner -5.0. The second (non)direction is determined by
the minimum value of the second row, -1.0. Finally, the third direction(seed)is determined based
on the minimum value of -2.0 in the third row of the matrix.

The maximum gain found is -1.0, so the second route from the battlefield was chosen, which
didn’t exceed 1.0 kilometers. This predetermined height determines the discount for the second
line. It’s not surprising that when opponents choose different directions, they adjust the path.
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However, the estimated height of the region is still 0.5 and 0 kilometers. Therefore, the second
direction (B) is optimal to minimize the costs for the filmmakers. The new coefficient, called the
price of the game in the group, is set to -1.0 [9, 418-419 p.].

There are two subjects involved in this game: a person, whom we will designate as player
M, and nature, represented by player N. The basic principles of classical game theory concerning
these participants are as follows:

1. Player N, being the second participant in the game, is neither an opponent nor an ally of
player M. He accepts the states of player M indefinitely, with no specific goal and no interest in
the outcome of the game.

2. Player M's decisions do not directly affect Player N's position or actions. [10]

Using the diffusion equation, it is possible to model this conflict mathematically, without the
need to use information technologies based on game theory. Calculating future conflicts
according to the principles of the game, we can check the correctness of the answer by
comparing it with the spread index [11, 144-145 c.].

The function f (xl,, xj) characterizes the connection between individuals, which is modeled

here using the classical Gaussian distribution

2
- (%)

1 .
flx,x )= e ,
v ] T

u

u= klckls + kJC kls , 1s quite widely used in various sociological studies.

ki — coefficient of scientific and technological progress and development of the i-th
individual/group of individuals.
kLC — coefficient of social activity of the i-th

individual/group individual.

0 —is the inverse Kronecker delta [12, 165-166 p.].

Using Game Theory with the Diffusion Equation

Game theories can be used in scientific research in parallel with the diffusion equation. This
helps to model the starting position of any conflict. The diffusion equation can show the
dynamics of an event. But if we expand its capabilities using game theory, we will get a
ready-made analytical methodology for predicting conflicts. After completing the variational
series in the theory of patterns based on complete statistical information, a diffusion study is
needed. In the course of research, we can give examples of some types of diffusion equations:

Oh(x,;t) h(x )

—I==

D[h(xl, t) — h(xl, 0)] + odcjk‘:_tewz‘;l(x1 + xz)z, ’

1 1 .2 .2 1 =
When:¥=k +k +k +k, a=—=8:1 1 . .
c 5 c 5 Ly k +k, k +k,

To obtain approximate analytical solutions of a system of equations, a series expansion with
an accuracy of to the quantity of the first order of smallness for: Ax = X = X At=1t-0

difference [13, 481-482 p.].

dh
h (x,t) - h (x,,0) ~ ax,
(Here the following meaning) t = 0Ax + (%) X =X (4) | At Xy = 0

VAL (e )+ 2 ()

t 2 .ot
h(xl,t)szxl(u)du+D%+ak’ck;fe v du,j=3—i.
0 0

After differentiation with respect to time, the following forms of the differential equation are
obtained based on game theory:

—5— = D|h(x, t) - h(x, 0)] +
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Using game theory, fully differentiable mathematical coefficients can be modeled without
the help of information technology as mentioned above. That is, in the process of modeling
conflicts within the state, we get closer to the truth. We have noticed that the correct solution can
always be reached easily and quickly by means of mathematical methods.

DISCUSSION

Now let's look at the actions of a particular enemy. In the context of a conflict situation, to
identify the most optimal strategy for behavior, various modeling approaches can be considered
[14, 112-113 p.]. These strategies may involve complex or challenging scenarios, such as
difficult alpine terrain. We begin by applying the inverse algorithm. This method involves
identifying the highest values in each column, and then selecting the minimum of these values.
This minimum value helps to determine the success of the capturing group and effectively
prevents the opponent from achieving any new outcomes. For example, the columns with the
maximum values are -0.5, -1.0, and 0.0, and the minimum of these is -1.0. As a result, the
opponent's highest value of 1.0 in the second strategy serves to block the defeat of the capturing
group, maintaining at least a 1.0 km height in the conflict. The cost of the game for the opponent
is -1.0, meaning both rivals incur the same losses. Mathematical modeling is a useful tool for
formulating strategies, and its application is clear. However, when selecting a saddle point,
positional aspects must also be considered. By observing the terrain from a strategic vantage
point, we can pinpoint the intersection of the roads (B) and (2), where the saddle point is located
[15, 134-135 p.].

Matrix games, when applied to a specific strategy and dimensions, can be automated using
the MS Excel spreadsheet software. As the field of Conflict Studies has developed, we can see
that recently traditional social views have begun to be taken into account. In connection with this
problem, we have come to the time of using new methods and techniques. In predicting many
military and civil conflicts, we can achieve a well-known predictive result through Game Theory.
Although game theory is now included in domestic textbooks, the limited amount of research
being conducted presents challenges in addressing these questions.

But in the course of explaining game theory, we noticed that sometimes the parties involved
in conflicts quarrel because they do not recognize each other positionally. It is true that the
ability to predict becomes more difficult due to the distribution of emotions that are not in the
plan, moving freely on the field of falling into a rational position. Sometimes such cases occur
even among states of the international level. As an example, we can cite the German invasion
through Belgium of strategically important points on French soil according to the Schlieffen
Plan, so that it would take a rational position during the first World War. I believe that we are
convinced that the competition of the human race to occupy a strategically important place can
influence the emergence of conflicts [16, 441 p.].

In the new world, the evolution of conflict Genesis takes place at a new pace, sometimes out
of control and control. And the social methods and techniques used in the last century do not
give us the best results in solving this problem. It is true that there is a need to use new methods
for this purpose. Game theory can give a new impetus to the formation and development of the
genesis of conflicts.

As outlined in earlier sections of this article, game theory, when combined with other
mathematical techniques, has the potential to offer meaningful solutions to modern conflicts.
This area remains underexplored and calls for further investigation.

CONCLUSION
In the application of game theory in scientific research, we see how far the social sciences
have progressed. We can see that the nature and content of the conflicts in the new millennium
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are completely different from the conflicts of the 20th century. In the era of massive
globalization, the difficulty of implementing conflict prevention measures has become clear.

As the market competition is developing day by day, tools that constantly monitor conflicts
as possible are becoming obsolete. Also, the question arises as to how long the optimal ways and
mechanisms for solving external and internal political problems in the life of the state can
prevent mass disturbances of a chaotic nature. It is clear that such a question worries any
country.

For a country like the Republic of Kazakhstan, which gained its independence recently, it is
better to learn European experience. It is clear that the development of domestic conflict science
reduces the probability of conflicts that may occur within the state. Therefore, in the future, there
is a need to form the political elite from young people with political knowledge.

In order to become a complete conflict researcher, it is necessary to master mathematical
methods in addition to social research methods and tools. As I wrote in the article, it is clear that
the methods of predicting conflicts of the last century will not give fundamentally positive
results in the new century. Therefore, the development of game theory in the social sciences can
contribute to the achievement of better outcomes. Game theory has yet to fully realize its
potential in this field.

By combining game theory with other mathematical methods, we can gain a closer
understanding of social reality. Before attempting to model all possible conflicts mathematically,
it 1s crucial to consider the evolutionary development of these conflicts. Subsequently, we can
evaluate potential solutions using game theory.

Finally, possible solutions of the obtained variational series can be easily differentiated with
the help of diffusion equations. Such a mathematical algorithm is called combinatorial
calculation.

Currently, domestic conflictology needs foreign experience and qualified researchers. Using
the game theory, it is possible to predict mass riots, such as the "Blood January incident" that
caused panic in the country, and the "Oilmen's strike in Zhanaozen", which led to conflicts
between the big authorities and the local population. Mathematical methods are more objective
than social interviews aimed at predicting conflicts. In addition, it should be noted that the
process of processing a social survey takes a very long time.

The use of Game Theory in the social sciences leads to the opening of New Horizons. It is
obvious that mathematical methods play a huge role in social science. In the future, we will be
able to easily simulate conflicts in general or in particular using other theoretical new methods.
Summing up my thoughts, I would like to conclude my article with the fact that mathematical
modeling through game theory is the most objective research tool that can directly describe and
evaluate civil and military conflicts, allowing you to understand the nature of conflicts taking
place in modern society.
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