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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical 

sciences scientific journal has been accepted for indexing in the Emerging Sources Citation 
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate 
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation 
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of 
Science offers to researchers, authors, publishers, and institutions sets it apart from other 
research databases. The inclusion of News of NAS RK. Series of geology and technical 
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the 
most relevant and influential content of geology and engineering sciences to our community. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Геология жəне 

техникалық ғылымдар сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу 
барысында Clarivate Analytics компаниясы журналды одан əрі the Science Citation Index Expanded, 
the Social Sciences Citation Index жəне the Arts & Humanities Citation Index-ке қабылдау мəселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология жəне техникалық ғылымдар 
сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне беделді 
геология жəне техникалық ғылымдар бойынша контентке адалдығымызды білдіреді.  

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 

наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии Web 
of Science. Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the 
Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает 
качество и глубину контента для исследователей, авторов, издателей и учреждений. 
Включение Известия НАН РК. Серия геологии и технических наук в Emerging Sources Citation 
Index демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по геологии и техническим наукам для нашего сообщества. 

 
 

 
   



ISSN 2224-5278     Series of Geology and Technical Sciences. 3. 2019 

3 

Б а с  р е д а к т о р ы 

э. ғ. д., профессор, ҚР ҰҒА академигі 

И.К. Бейсембетов  

Бас редакторының орынбасары 

Жолтаев Г.Ж. проф., геол.-мин. ғ. докторы 

Р е д а к ц и я  а л қ а с ы: 

Абаканов Т.Д. проф. (Қазақстан)  
Абишева З.С. проф., академик (Қазақстан)  
Агабеков В.Е. академик (Беларусь) 
Алиев Т. проф., академик (Əзірбайжан)  
Бакиров А.Б. проф., (Қырғыстан) 
Беспаев Х.А. проф. (Қазақстан)  
Бишимбаев В.К. проф., академик (Қазақстан)  
Буктуков Н.С. проф., академик (Қазақстан)  
Булат А.Ф. проф., академик (Украина)  
Ганиев И.Н. проф., академик (Тəжікстан)  
Грэвис Р.М. проф. (АҚШ)  
Ерғалиев Г.К. проф., академик (Қазақстан) 
Жуков Н.М. проф. (Қазақстан)  
Қожахметов С.М. проф., академик (Казахстан)  
Конторович А.Э. проф., академик (Ресей)  
Курскеев А.К. проф., академик (Қазақстан)  
Курчавов А.М. проф., (Ресей)  
Медеу А.Р. проф., академик (Қазақстан)  
Мұхамеджанов М.А. проф., корр.-мүшесі (Қазақстан) 
Нигматова С.А. проф. (Қазақстан)  
Оздоев С.М. проф., академик (Қазақстан)  
Постолатий В. проф., академик (Молдова)  
Ракишев Б.Р. проф., академик (Қазақстан)  
Сейтов Н.С. проф., корр.-мүшесі (Қазақстан)  
Сейтмуратова Э.Ю. проф., корр.-мүшесі (Қазақстан)  
Степанец В.Г. проф., (Германия)  
Хамфери Дж.Д. проф. (АҚШ)  
Штейнер М. проф. (Германия) 

«ҚР ҰҒА Хабарлары. Геология мен техникалық ғылымдар сериясы».   
ISSN 2518-170X (Online),  
ISSN 2224-5278 (Print) 
Меншіктенуші: «Қазақстан Республикасының Ұлттық ғылым академиясы» РҚБ (Алматы қ.). 
Қазақстан республикасының Мəдениет пен ақпарат министрлігінің Ақпарат жəне мұрағат комитетінде 
30.04.2010 ж. берілген №10892-Ж мерзімдік басылым тіркеуіне қойылу туралы куəлік. 

Мерзімділігі: жылына 6 рет. 
Тиражы: 300 дана. 

Редакцияның мекенжайы: 050010, Алматы қ., Шевченко көш., 28, 219 бөл., 220, тел.: 272-13-19, 272-13-18, 
http://www.geolog-technical.kz/index.php/en/ 

© Қазақстан Республикасының Ұлттық ғылым академиясы, 2019 

Редакцияның  Қазақстан, 050010, Алматы қ., Қабанбай батыра көш., 69а. 
мекенжайы: Қ. И. Сəтбаев атындағы геология ғылымдар институты, 334 бөлме. Тел.:  291-59-38. 

Типографияның мекенжайы: «Аруна» ЖК, Алматы қ., Муратбаева көш., 75.



N E W S of the Academy of Sciences of the Republic of Kazakhstan 

4  

Г л а в н ы й  р е д а к т о р 

д. э. н., профессор, академик НАН РК 

И. К. Бейсембетов 

Заместитель главного редактора 

Жолтаев Г.Ж. проф., доктор геол.-мин. наук 

Р е д а к ц и о н н а я  к о л л е г и я: 

Абаканов Т.Д. проф. (Казахстан)  
Абишева З.С. проф., академик (Казахстан)  
Агабеков В.Е. академик (Беларусь) 
Алиев Т. проф., академик (Азербайджан)  
Бакиров А.Б. проф., (Кыргызстан) 
Беспаев Х.А. проф. (Казахстан)  
Бишимбаев В.К. проф., академик (Казахстан)  
Буктуков Н.С. проф., академик (Казахстан)  
Булат А.Ф. проф., академик (Украина)  
Ганиев И.Н. проф., академик (Таджикистан)  
Грэвис Р.М. проф. (США)  
Ергалиев Г.К. проф., академик (Казахстан) 
Жуков Н.М. проф. (Казахстан)  
Кожахметов С.М. проф., академик (Казахстан)  
Конторович А.Э. проф., академик (Россия)  
Курскеев А.К. проф., академик (Казахстан)  
Курчавов А.М. проф., (Россия)  
Медеу А.Р. проф., академик (Казахстан)  
Мухамеджанов М.А. проф., чл.-корр. (Казахстан) 
Нигматова С.А. проф. (Казахстан)  
Оздоев С.М. проф., академик (Казахстан)  
Постолатий В. проф., академик (Молдова)  
Ракишев Б.Р. проф., академик (Казахстан)  
Сеитов Н.С. проф., чл.-корр. (Казахстан)  
Сейтмуратова Э.Ю. проф., чл.-корр. (Казахстан)  
Степанец В.Г. проф., (Германия)  
Хамфери Дж.Д. проф. (США)  
Штейнер М. проф. (Германия) 

 

«Известия НАН РК. Серия геологии и технических наук».   
ISSN 2518-170X (Online),  
ISSN 2224-5278 (Print) 
Собственник: Республиканское общественное объединение «Национальная академия наук Республики 
Казахстан (г. Алматы) 
Свидетельство о постановке на учет периодического печатного издания в Комитете информации и архивов 
Министерства культуры и информации Республики Казахстан №10892-Ж, выданное 30.04.2010 г. 

Периодичность: 6 раз в год 
Тираж: 300 экземпляров 

Адрес редакции: 050010, г. Алматы, ул. Шевченко, 28, ком. 219, 220,  тел.: 272-13-19, 272-13-18, 
http://nauka-nanrk.kz /geology-technical.kz 

 Национальная академия наук Республики Казахстан, 2019 

Адрес редакции: Казахстан, 050010, г. Алматы, ул. Кабанбай батыра, 69а. 
Институт геологических наук им. К. И. Сатпаева, комната 334. Тел.:  291-59-38. 

Адрес типографии: ИП «Аруна», г. Алматы, ул. Муратбаева, 75



ISSN 2224-5278     Series of Geology and Technical Sciences. 3. 2019 

5 

E d i t o r  i n  c h i e f 

doctor of Economics, professor, academician of NAS RK 

I. K. Beisembetov

Deputy editor in chief 

Zholtayev G.Zh. prof., dr. geol-min. sc. 

E d i t o r i a l  b o a r d: 

Abakanov Т.D. prof. (Kazakhstan)  
Abisheva Z.S. prof., academician (Kazakhstan) 
Agabekov V.Ye. academician (Belarus) 
Aliyev Т. prof., academician (Azerbaijan)  
Bakirov А.B. prof., (Kyrgyzstan) 
Bespayev Kh.А. prof. (Kazakhstan)  
Bishimbayev V.K. prof., academician (Kazakhstan)  
Buktukov N.S. prof., academician (Kazakhstan)  
Bulat А.F. prof., academician (Ukraine)  
Ganiyev I.N. prof., academician (Tadjikistan)  
Gravis R.М. prof. (USA)  
Yergaliev G.K. prof., academician (Kazakhstan) 
Zhukov N.М. prof. (Kazakhstan)  
Kozhakhmetov S.М. prof., academician (Kazakhstan) 
Kontorovich А.Ye. prof., academician (Russia)  
Kurskeyev А.K. prof., academician (Kazakhstan)  
Kurchavov А.М. prof., (Russia)  
Medeu А.R. prof., academician (Kazakhstan)  
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan) 
Nigmatova S.А. prof. (Kazakhstan)  
Ozdoyev S.М. prof., academician (Kazakhstan)  
Postolatii V. prof., academician (Moldova)  
Rakishev B.R. prof., academician (Kazakhstan)  
Seitov N.S. prof., corr. member. (Kazakhstan)  
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan) 
Stepanets V.G. prof., (Germany)  
Humphery G.D. prof. (USA)  
Steiner М. prof. (Germany) 

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology 
sciences.   
ISSN 2518-170X (Online),  
ISSN 2224-5278 (Print) 
Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)  
The certificate of registration of a periodic printed publication in the Committee of information and archives of the 
Ministry of culture and information of the Republic of Kazakhstan N 10892-Ж, issued 30.04.2010  

Periodicity: 6 times a year  
Circulation: 300 copies  

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18, 
http://nauka-nanrk.kz/geology-technical.kz 

© National Academy of Sciences of the Republic of Kazakhstan, 2019 

Editorial address:  Institute of Geological Sciences named after K.I. Satpayev 
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38. 

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty  



ISSN 2224-5278                                                                                Series of Geology and Technical Sciences. 3. 2019 
 

 
109 

N E W S 
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN 

SERIES OF GEOLOGY AND TECHNICAL SCIENCES 

ISSN 2224-5278  

Volume 3, Number 435 (2019), 109 – 113 https://doi.org/10.32014/2019.2518-170X.75 
 
 

V. Ya. Tsvetkov 
 

Research and Design Institute of design information, automation and communication on railway transport,  
JSC NIIAS, Moscow, Russia. 

E-mail: cvj2@mail.ru 
 

TRADE-OFF TRANSPORTATION PROBLEM  
 

Abstract. The purpose of the work is to offer a new solution to the transportation problem. The article looks 
into a new type of transportation problems that take into account supply and demand. The classical transportation 
problem expresses the interests of one party - goods supplier. Supply and demand exist in real market conditions. 
The article introduces a new concept of dual transportation problem. Double transportation problem respects the 
interests of supplier and consumer. Such problem is called double, since it gives two solutions. The article analyzes 
different criteria for solving game-theoretic problems and chooses a suitable method for solving a transportation 
problem. The article provides a solution to the transportation problem based on pure strategies using the minimax 
criterion. Solving a double transportation problem allows finding the saddle point. The saddle point determines the 
equilibrium point between supply and demand and is a market solution to the transportation problem. This approach 
gives more possibilities for solving transportation problems in market conditions.  

Keyword: transport problem, optimal solution, game theory, demand. proposal, optimization. 
 
Introduction. Mathematical linear programming problem is called a transportation problem        

(Monge – Kantorovich) (Rachev, 1985, Levin, 2006). The problem situation is that there are many cargo 
or goods suppliers and many consumers. Transportation problem involves finding an optimal cargo 
transportation plan from suppliers to points of consumption with minimal transportation costs (Benamou, 
Brenier, 2000). Transportation problem is called unbalanced or open if the total volume of cargo offers is 
not equal to the volume of demand, necessary for points of consumption. A classical transportation prob-
lem is a problem with two types of optimality criteria. The first type is a cost criterion that requires a mini-
mum of transportation costs. The second type of criteria is a time criterion that requires a minimum of 
transportation time. In logistics, the second criterion is implemented as a “just in time” paradigm (Aycock, 
2003). 

The title ‘transportation problem’ includes a wide range of problems with a general mathematical 
model (Champion, De Pascale, 2010, Chang et al., 2010, Davidsson, P., et al., 2005). These problems are 
solved by linear programming methods (Dantzig, 2016). Solving the problem involves optimization 
methods. The classical transportation problem can be solved by the simplex method (Nelder, Mead, 1965, 
Tsvetkov, 2001). Taking into account the specifics of the transportation problem provides additional 
solutions. Currently there are many fuzzy transportation problem options. A common weakness of stating 
and solving the transportation problem is that it is not a market one. 

The classical transportation problem represents the interests of one market participant and charac-
terizes the market supply. Besides supply, there is demand in the market, which is an equally important 
independent factor. This factor is disregarded when solving transportation problems. Such information 
situation gives rise to looking into a transportation problem, factoring in both supply and demand. Such a 
transportation problem can be called a double one, since it provides two solutions: one for the supplier, 
and one for the consumer. 

Game-Theoretic Approach when Solving the Transportation Problem. Conditions for solving a 
matrix problem can be called an information situation (Tsvetkov, 2012). An information situation is a 
model of conditions for solving a problem or a model of a situation, under which a problem must be sol-
ved. The game-theoretic approach (Friedman, 1990, Camerer , 2011) accounts for the interests of two 
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parties. Therefore, it can be used to analyze solutions of an open transportation problem. The game-
theoretic approach takes into account market demand and supply. To support decision-making, game 
theory uses a set of mathematical models and rules for their application under uncertainty. Along with the 
rules, the game may be characterized by the goals that each player seeks to achieve. To achieve the goals, 
the player employs strategy, tactics and prompt actions. This approach brings the game theory and 
management together. 

In game theory, strategy is defined as a generalized plan for achieving one or several goals. In solving 
a transportation problem, it is a basis (Tsvetkov, 2001). The following methods are used for solving a 
transportation problem: the potential method, the Vogel’s method (Samuel, Venkatachalapathy, 2011) and 
others. 

Decision-making in game theory means an analytical approach to choosing the next best (Trizano-
Hermosilla, Alvarado, 2016) or an action sequence (Tikhonov, Tsvetkov, 2001). In solving a transpor-
tation problem, it is called an optimal plan. Transportation problem is described based on the matrix 
model. Game theory calls such problems matrix games. Matrix game (Vijay, et al., 2005) – is a matrix 
model representing a two-player zero-sum game. In a matrix game, the strategies of one player A are 
displayed as rows, and the strategies of another player B are displayed as columns. For the purpose of a 
transportation problem, let us consider the option when player A represents demand, and player B re-
presents supply. Matrix entries aijare called gains or payoffs, which is why the matrix of relations between 
the players is called the payoff matrix (figure 1). Hereinafter we will denote the payoff matrix as AA. 
Additionally, the matrix is also called the decision matrix. 

 

 В1  Вn 

А1 a11  an1 

  aij  

Аm am1  amn 

 
Figure 1 – Payoff Matrix 

 
Figure 1 shows a decision matrix with an auxiliary column on the left and an auxiliary row at the top. 

These column and row show the interests of consumers A and the interests of suppliers B. 
In game theory, strategy A is seen as an action, another strategy Bas a reaction. Sometimes each cell 

or column of a matrix is characterized by a possible state called an external state. In this case, in addition 
to the gain, each cell of the matrix will have another characteristic - the probability of an external state. 
Let’s denote the probability of external state Fj as qi – (figure 2). Figure 2 shows a payoff matrix with 
states. 
 

 В1 F1  Вi Fj Вn Fn 

А1  a11 q1  an1 qn 

  aij qi  

Аm am1 q1  amn qn 

 
Figure 2 – Payoff Matrix with Payoff and State Values 

 
It is proved for matrix games that any of them has a solution. A solution can be found by reducing the 

game model to a linear programming problem. Transportation problem is also solved by linear program-
ming methods; therefore, the information situation taken has algorithmic similarity, but a different 
problem statement. 

Finding Tradeoff Solutions. In the payoff matrix (figure 1) solutions are found based on certain 
rules or criteria. In game theory, there are several proven criteria used in decision-making. Each criterion 
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is based on a particular strategy and applies under specific conditions. For the sake of simplicity, further 
analysis is carried out for strategy A, while strategy B is considered to be opposing. Strategy A involves 
cash payment, while strategy B can only agree or disagree with the payment. There are a number of 
criteria for finding solutions for the payoff matrix (figure 1). Let’s highlight some of the criteria. 

The minimax principle (MM) (Lehmann, Romano, 2005). According to this criterion, strategy A, 
where the minimum gain is maximum, is chosen as the optimal strategy. Consumers most often use this 
criterion. 

The Bayes–Laplace Criterion (Aldrich, 2008). The criterion is based on calculating the average gain 
for each row of the payoff matrix and choosing the maximum therefrom. Consumers do not use this 
criterion when the demand can be fully met. 

The Savage criterion (Tikhonov, Tsvetkov, 2001). The concept of risk is introduced in the statistical 
decision theory. Savage’s criterion is also called Savage’s minimax risk criterion. Consumers do not use 
this criterion when the demand can be fully met. 

The Hurwitz criterion (Gil, et al., 2004). Hurwitz suggested a criterion at a point lying between the 
point of view of extreme optimism and extreme pessimism. 

The Hodges–Lehmann criterion (Tikhonov, Tsvetkov, 2001). The criterion is based simultaneously 
on the MM criterion and the Bayes-Laplace criterion. The  parameter expresses the degree of confidence 
in the probability distribution used. If confidence is high, the Bayes-Laplace criterion will dominate, 
otherwise the – MM-criterion will. 

Application of the Minimax Principle for Solving a Double Transportation Problem. Pursuant to 
the criterion, the rule for finding a solution to the transportation problem can be interpreted as follows:  

One more column with the smallest аir results of each row is added to the decision matrix. It is then 
necessary to choose those options, in the rows of which there is the highest аir value of this column. 

With this criterion, the strategy when choosing a solution is based on the fact that player A tries to 
lose as little as possible, that is, to eliminate the risk. This means that a decision maker cannot face a result 
worse than the one he relies on. This defines the name of this criterion as maximin. It is reasonable to use 
the maximin (MM) criterion if the following information situation occurs: 

1. The possibility of occurrence of external states Fj is unknown; 
2. The solution is implemented only once (no refund is possible); 
3. It is necessary to eliminate the risk or minimize it. 
The use of this criterion is based on consumer A’s assumption that the supplier will answer every 

move with a move where the gain is minimal. This is called a pessimistic point of view. Applying the 
criterion involves analyzing the AA payoff matrix. 

The first step involves finding the minimum. For each value i (i= 1, m is the number of rows) the 
minimum value of the gain is determined depending on the supplier B’s strategies used. 

 

= mini аij  (i=1,m).                                                                   (1) 
 

The i index in the description (1) of the minii function defines the search range. In this case, the i 
index varies in rows and the search is made by rows. The search determines the minimum gain for player 
A, provided that he adopts his i th pure strategy.  

The next step involves searching among these minimum gains. At the second step, such a strategy i = 
iо is found, at which this minimum gain will be maximum, i.e. 

 

maxi minj аij= аiojo =                                                 (2) is found. 
 

The number  defined by the formula (2) is called the net lower value of the game or maximin. It 
shows what minimum gain consumer A can secure himself by applying his pure strategies with all sorts of 
actions taken by supplier B. The value  in expression (2) is also called the maximin gain. This strategy 
guarantees a gain of at least . 

You can choose supplier B’s side and reason for it. Supplier B should strive to minimize player A’s 
gain by applying its strategies. Therefore, for player B, the maximum is found according to expression (3) 

 

 = maxj аij                                                                         (3) 
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The max gain of player A is determined in expression (3), provided that player B applies his jth pure 
strategy, then player B searches for his j = j1 strategy where player A will receive min gain, i.e. finds 

 

minj maxi аij= аi1j1 =  .                                                         (4) 
 

The  number, determined from the expression (4), is called the net upper value of the game or the 
minimax. It shows the maximum gain supplier B can secure with its strategies. In other words, consumer 
A, by applying his pure strategies, can secure a gain of at least , and player B, by applying his pure stra-
tegies, can prevent player A from gaining more than . 

The principle dictating the players the choice of appropriate strategies (maximin and minimax) is 
called the minimax principle. 

Solving a Double Transportation Problem in Pure Strategies. Let’s analyze the fundamentals of 
solving a double transportation problem in pure strategies. A zero-sum matrix game of two players A, 
Bcan be considered as follows. Consumer A has m strategies i = 1,2,...,m, supplier B has n strategies                   
j = 1,2,...,n. Each pair of strategies (i,j) is assigned a number аij, which expresses player A's gain at player 
B’s expense if the first player uses his ith strategy, and B– his jth strategy. Figure 1 shows the payoff 
matrix. 

If we take a look at the payoff matrix AA in figure 1, then each matrix game with the AA matrix 
comes down to consumer A choosing the A ith row, and supplier Bjth column. In such a game, consumer 
A gets a аij gain. In this situation, if аij< 0, this means that consumer A pays a sum of | аij| to supplier B. If 
аij> 0, this means that supplier B sells products to consumer Afor the amount of| аij|. This ends the game. 
Each player strategy i=1,m; j =1, n is called a pure strategy. The main thing in game theory is to find the 
optimal players’ strategies. A player’s strategy is considered optimal if application thereof provides him 
with the biggest guaranteed gain with all sorts of strategies of another player.  

Payment matrix game = is said to have a saddle point in pure strategies and the net value of the 
game.  

 = =. 

Saddle point – is a pair of pure strategies (iо,jо) of players A and B respectively, when equality  =  
is achieved. In market interpretation, this means finding an equilibrium point between supply and demand. 
When solving a transportation problem, this concept has the following meaning: if a consumer follows a 
strategy that corresponds to the saddle point, a supplier cannot do better than follow a strategy that 
corresponds to the saddle point. Mathematically, it may be written differently: 

aij0  ai0j0  ai0j ,                                                                      (5) 

where i, j – are any pure strategies of players A and B respectively; (iо,jо) – are strategies forming the 
saddle point. According to (5), saddle element ai0j0 is minimal in the iо th row and maximal in the jоth 
column in the AA matrix. A saddle point is found by finding the minimum element in each row of the 
payoff matrix and checking it for being the maximum in its column. If so, it is a saddle element, and a pair 
of strategies corresponding thereto, forms a saddle point, that is, an equilibrium point between supply and 
demand.  

A pair of pure strategies (iо,jо) of consumer A and supplier B, forming the saddle point, and saddle 
element ai0j0, are called the equilibrium solution to the transportation problem. At the same time, iо and 
jоare called optimal pure strategies of consumer A and supplier B. 

Conclusion. Accounting for the interests of not only the supplier, but also the consumer results in the 
need to solve the transportation problem of a new type: ‘Demand and Supply Transportation Problem’ or 
‘Trade-Off Transportation Problem’. Such a transportation problem can be called a double transportation 
problem, since it provides two solutions: one for the supplier, and one for the consumer. Game-theoretic 
methods are used to solve this problem. Using the minimax principle with pure strategies to solve the 
transportation problem allows for finding a solution to the transportation problem in the form of a saddle 
point. The saddle point corresponds to the point of market equilibrium between supply and demand and is 
an equilibrium solution to the transportation problem, while the classical solution to the transportation 
problem represents the interests of only one party and does not provide an equilibrium solution. 
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КОМПРОМИССНЫЕ РЕШЕНИЯ ЗАДАЧ ТРАНСПОРТИРОВКИ 

Аннотация. Цель работы – предложить новое решение транспортной проблемы. В статье рассматри-
вается новый вид транспортных проблем, учитывающий спрос и предложение. Классическая проблема 
перевозки выражает интересы одной стороны – поставщика товаров. Спрос и предложение существуют в 
реальных рыночных условиях. В статье представлена новая концепция двойной транспортной. Двойная 
транспортировка учитывает интересы поставщика и потребителя. Она называется двойной, поскольку она 
дает два решения. В статье анализируются различные критерии решения задач теории игр и определяется 
подходящий метод решения транспортной проблемы. В статье представлено решение транспортной задачи 
на основе чистых стратегий с использованием минимаксного критерия. Решение двойной транспортировки 
позволяет найти седловую точку. Седловая точка определяет точку равновесия между спросом и предло-
жением и является рыночным решением проблемы транспортировки. Такой подход дает больше возмож-
ностей для решения транспортных проблем в рыночных условиях. 
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