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Abstract 
 
The article deals with the problem of multiobjective optimization with regard to the decision making on the use of the forces and 
facilities of the EMERCOM of Russia (Ministry of the Russian Federation for Affairs for Civil Defence, Emergencies and Elimination of 
Consequences of Natural Disasters). The purpose of the article is to create a method for prompt and reasonable calculations when making 
a decision on the use of the EMERCOM forces and facilities to eliminate the consequences of emergency situations. The proposed 
method uses fuzzy sets, fuzzy logic, and the Mamdani fuzzy inference algorithm. The work gives a substantial example illustrating the 
application of the mentioned theory to solve the problem of choosing the optimal version of the task performed by the facilities of the 
EMERCOM of Russia. Regarding the novelty, it should be noted that the quality characteristics of the solutions are fuzzy and not 
unambiguously defined, and therefore allow applying the effective mathematical apparatus of fuzzy sets theory, fuzzy logic and the 
Mamdani fuzzy inference algorithm in solving this problem. 
 
Keywords: elimination of consequences of emergencies, efficiency criteria, fuzzy set, fuzzy logic, linguistic variable, an optimal variant for task 
accomplishment, membership function. 

1. Introduction 

In the process of making a decision to use the facilities of 
EMERCOM of Russia during the elimination of the consequences 
of emergency situations, it is often necessary to choose the 
optimal variant of the task accomplishment. If the variant quality 
is estimated using a single efficiency criterion, then the solution of 
this problem may turn out to be very complicated (even 
unsolvable). However, the solution principle would be to choose 
an option with the optimal efficiency criterion value. When 
several efficiency criteria are used, the concept of optimality 
becomes indefinite, since it is not always clear which option is 
preferable. The task solution option which is the best from the 
point of view of some criteria can turn out to be very bad 
according to other criteria. Problems of this type belong to the 
class of problems of vector (multiobjective) optimization [1-5]. 
The solution of these tasks essentially depends on the specific 
nature of the subject area and is connected with certain 
methodological difficulties, which, in our opinion, gives an 
obvious relevance to the effective solution of the problem 
formulated in the article. 
Formulate a verbal statement of the problem under consideration. 
We have many variants 𝑉𝑉 = {𝑢𝑢, 𝑣𝑣, 𝑡𝑡, . . . }. We also have several 
functions 𝑓𝑓1(𝑢𝑢), 𝑓𝑓2(𝑢𝑢), . . . , 𝑓𝑓𝑘𝑘(𝑢𝑢), with definition range of the 
set 𝑉𝑉. These functions are called partial criteria. Consider the 

vector criterion 𝐹𝐹(𝑢𝑢) = (𝑓𝑓1(𝑢𝑢), 𝑓𝑓2(𝑢𝑢), . . . , 𝑓𝑓𝑘𝑘(𝑢𝑢)). It is required 
to choose in the set 𝑉𝑉 a variant, which is the best in the matter of 
the vector criterion 𝐹𝐹(𝑢𝑢). 
One of the approaches to solving this problem is based on the fact  
that by using a certain function 𝑘𝑘 of variables, the vector criterion 
is convoluted and the transition to a problem with one criterion is 
implemented. Consider a function 𝐺𝐺(𝑥𝑥1, 𝑥𝑥2, . . . , 𝑥𝑥𝑘𝑘). With this 
function it is possible to pass to one criterion )(uH  by carrying 
out a convolution of the vector criterion according to the formula: 
 
𝐻𝐻(𝑢𝑢) = 𝐺𝐺(𝑓𝑓1(𝑢𝑢), 𝑓𝑓2(𝑢𝑢), . . . , 𝑓𝑓𝑘𝑘(𝑢𝑢)). 
 
There are different ways of constructing convolutions. In this 
paper is used a method based on the theory of fuzzy sets and fuzzy 
logic and used, for example, in [6]. 
The theory of fuzzy sets dates back to 1965, when Professor Lotfi 
Zadeh [7] from the University of California, Berkeley published 
the fundamental work "Fuzzy Sets". The concept of a fuzzy set 
was arisen by Zadeh [7] due to "dissatisfaction with mathematical 
methods of the classical theory of systems, which forced to 
achieve artificial accuracy, inappropriate in many real-world 
systems, especially in so-called humanistic systems involving 
people." In the eighties of the last century, Bart Kosko proved the 
fuzzy approximation theorem, according to which any 
mathematical system can be approximated by a system based on 
fuzzy logic. 
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Systems based on fuzzy sets have been developed and 
successfully implemented in such areas as process management, 
transport management, medical diagnostics, technical diagnostics, 
financial management, stock forecasting, pattern recognition. 
Practical experience in the development of fuzzy inference 
systems shows that the time and costs spent for their development 
are much less than for using a traditional mathematical apparatus, 
while the required level of stability against model uncertainties 
and model transparency is ensured. 
The above-mentioned, from our point of view, proves the 
relevance of the method proposed in the article for solving the 
problem stated, which is based on the theory of fuzzy sets and 
fuzzy logic. 
Without loss of generality, let us use two particular criteria due to 
the fact that this situation is important for the process of 
informational support for the development of decisions - the use 
of the facilities of the EMERCOM of Russia within the 
framework of the task. Here, the decision-maker solves the 
problem of maximizing the operational criterion, while 
minimizing the importance of the economic criterion (the cost of 
the task accomplishing). It is obvious that these requirements are 
contradictory, and this creates difficulties in the process of 
elaborating these decisions [6]. 

2. Methods 

Let us introduce the necessary definitions [8-10]. A fuzzy set 𝐴𝐴 on 
a universal set 𝑈𝑈 is a collection of pairs (𝜇𝜇�̂�𝐴(𝑢𝑢), 𝑢𝑢), where 𝜇𝜇𝐴𝐴(𝑢𝑢) –
 is the membership function, which indicates the membership 
degree of an arbitrary element of the universal set to a fuzzy set �̂�𝐴. 
The degree of membership (reliability) is a number from the 
interval [0; 1]. The higher the membership degree, the more the 
element of the universal set corresponds to the properties of the 
fuzzy set. 
The intersection of fuzzy sets 𝐴𝐴 and 𝐵𝐵 given on 𝑈𝑈 is a fuzzy set 
𝐶𝐶 = 𝐴𝐴 ∩ 𝐵𝐵 with a membership function 
 µĈ(u) = min{µÂ(u), µB̂(u)} for all  u ∈ U. 
The union of fuzzy sets 𝐴𝐴 and 𝐵𝐵 given on 𝑈𝑈is a fuzzy set 𝐷𝐷 = 𝐴𝐴 ∪
𝐵𝐵 with a membership function 
 µD̂(u) = max{µÂ(u), µB̂(u)} for all  u ∈ U. 
Following [8,11,12], let us introduce some concepts of fuzzy 
logic. In classical mathematical logic, the values of statements can 
be only "true" or "false", with the value "true" corresponding to 
the figure 1, the value "false" – to the figure 0. Fuzzy logic 
considers fuzzy statements that may be true or false to some 
extent. The degree of truth of a fuzzy statement takes values from 
the closed interval [0; 1], with 0 corresponding to the value 
"false", 1 - "true". 
Denote the fuzzy variables of the statement of the form “ u  and is 
an element of the fuzzy set �̃�𝐴” through �̃�𝐴, while а membership 
function that specifies the truth values of this variable utterance, 
through 𝜇𝜇�̃�𝐴(𝑢𝑢), 𝑢𝑢 ∈ [0, 1]. 
On the fuzzy statements, various logical operations are defined. 
Let us focus on two of them, which are necessary for further 
study. 
Denote fuzzy logical statements as �̃�𝐴 and �̃�𝐵, and the membership 
functions that define the truth values of these variables as 𝜇𝜇�̃�𝐴(𝑢𝑢) 
and 𝜇𝜇�̃�𝐵(𝑢𝑢), 𝑢𝑢 ∈ [0, 1]. Fuzzy logical operations ∧ (AND) and ∨ 
(OR) by analogy with set-theoretic operations, union and 
intersection are performed according to the rules: 
 
 µÃ∧B̃(u) = min{µÃ(u), µB̃(u)},                          (1) 
 
 µÃ∨B̃(u) = max{µÃ(u), µB̃(u)}.                           (2) 
 

Note that in the fuzzy logic a linguistic variable is a variable 
whose values can be words or phrases of some natural or artificial 
language. 
A term-set is the set of all possible values of a linguistic variable, 
a term - any element of a term-set. Note that in the fuzzy sets 
theory the term is formalized by a fuzzy set using the membership 
function. Quite often, terms are formalized using triangular fuzzy 
numbers. 
A triangular fuzzy number 𝐴𝐴 is a triple 〈𝑎𝑎;  𝑏𝑏;  𝑐𝑐〉, 𝑎𝑎 ≤ 𝑏𝑏 ≤ 𝑐𝑐 of 
real numbers through which its membership function 𝜇𝜇𝐴𝐴(𝑢𝑢) is 
defined as follows: 
 

𝜇𝜇𝐴𝐴(𝑢𝑢) = {

𝑢𝑢−𝑎𝑎
𝑏𝑏−𝑎𝑎

, 𝑖𝑖𝑓𝑓  𝑢𝑢 ∈ [𝑎𝑎, 𝑏𝑏],         
𝑢𝑢−𝑐𝑐
𝑏𝑏−𝑐𝑐

, 𝑖𝑖𝑓𝑓  𝑢𝑢 ∈ [𝑏𝑏, 𝑐𝑐],          
0,    𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒.     

                         (3) 

 
The second number 𝑏𝑏 of the triple 〈𝑎𝑎;  𝑏𝑏;  𝑐𝑐〉 is usually called the 
mode or the clear value of the fuzzy triangular number. Numbers 
𝑎𝑎 and 𝑐𝑐 characterize the degree of fuzziness (uncertainty) of a 
clear number (Figure 1). 

 
Fig. 1: Triangular number 

An important role in the information support problems’ solving 
for the management of the forces and facilities of the EMERCOM 
of Russia has a task in which it is required to determine the value 
of the indicator (output variable) 𝑥𝑥1, 𝑥𝑥2, . . . , 𝑥𝑥𝑛𝑛from the specified 
values of the parameters (input variables) 𝑦𝑦(𝑋𝑋). To solve it, the 
following algorithm is used [13-17]. 
1. From the given values of the parameters, determine their 
membership degree to different terms of the corresponding 
linguistic variables. 
2. Using a fuzzy knowledge base and definitions of operations on 
fuzzy sets (terms), determine the membership degree of possible 
values of the indicator to a fuzzy set. 
3. Using the resulting fuzzy set, perform its defuzzification, i.e. 
convert the fuzzy set into a clear number. 
A fuzzy knowledge base on the influence of a given set of 
parameter values 𝑋𝑋 = (𝑥𝑥1, 𝑥𝑥2, . . . , 𝑥𝑥𝑛𝑛) on the value of an indicator 
𝑦𝑦(𝑋𝑋) is the set of logical statements of the type: 
IF 
 
(𝑥𝑥1 = 𝑎𝑎1

𝑗𝑗11) 𝐴𝐴𝐴𝐴𝐷𝐷(𝑥𝑥2 = 𝑎𝑎2
𝑗𝑗21) A𝐴𝐴𝐷𝐷. . .A𝐴𝐴𝐷𝐷(𝑥𝑥𝑛𝑛 = 𝑎𝑎𝑛𝑛

𝑗𝑗𝑛𝑛1) 
 
OR 
 
(𝑥𝑥1 = 𝑎𝑎1

𝑗𝑗12) A𝐴𝐴𝐷𝐷(𝑥𝑥2 = 𝑎𝑎2
𝑗𝑗22) A𝐴𝐴𝐷𝐷. . .A𝐴𝐴𝐷𝐷(𝑥𝑥𝑛𝑛 = 𝑎𝑎𝑛𝑛

𝑗𝑗𝑛𝑛2) 
 
OR 
 . . .  
OR 
 

(𝑥𝑥1 = 𝑎𝑎1
𝑗𝑗1
𝑘𝑘𝑗𝑗

) A𝐴𝐴𝐷𝐷(𝑥𝑥2 = 𝑎𝑎2
𝑗𝑗2
𝑘𝑘𝑗𝑗

) A𝐴𝐴𝐷𝐷. . .A𝐴𝐴𝐷𝐷(𝑥𝑥𝑛𝑛 = 𝑎𝑎𝑛𝑛
𝑗𝑗𝑛𝑛
𝑘𝑘𝑗𝑗

) 
 
THEN 𝑦𝑦(𝑋𝑋) = 𝑑𝑑𝑗𝑗,  

where 𝑎𝑎𝑖𝑖
𝑗𝑗𝑙𝑙
𝑝𝑝

- a fuzzy term, which evaluates the variable ix  in the 

line with the number 𝑝𝑝(𝑝𝑝 = 1, 𝑘𝑘𝑗𝑗¯ ); 𝑗𝑗𝑙𝑙
𝑝𝑝- a counting number of this 
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term in the term-set of the linguistic variable with the number l , 
𝑗𝑗𝑙𝑙
𝑝𝑝 = {1,2, . . . , 𝑟𝑟𝑙𝑙}, 𝑟𝑟𝑙𝑙- the number of elements in this term-set; 
𝑘𝑘𝑗𝑗- the number of line-conjunctions, in which the indicator 𝑦𝑦(𝑋𝑋) is 
estimated by a fuzzy term 𝑑𝑑𝑗𝑗;  
𝑚𝑚- the number of terms used for the linguistic evaluation of the 
output 𝑦𝑦(𝑋𝑋) with operations AND ∧and OR ∨ 
A fuzzy knowledge base can be rewritten in a more compact form: 
 

∨
𝑝𝑝=1

𝑘𝑘𝑗𝑗
[ ∧
𝑖𝑖=1

𝑛𝑛
(𝑥𝑥𝑖𝑖 = 𝑎𝑎𝑖𝑖

𝑗𝑗𝑖𝑖
𝑝𝑝

)] ⇒ 𝑦𝑦(𝑋𝑋) = 𝑑𝑑𝑗𝑗 ,   𝑗𝑗 = 1,𝑚𝑚¯ .                        (4) 

 
A fuzzy knowledge base is often convenient to be specified in the 
form of a table. 
Formula (4) allows us to build a fuzzy set "the value of the 
indicator 𝑦𝑦(𝑋𝑋) under a number the values of parameters 𝑋𝑋" on the 
universal set of terms of the output linguistic variable. 
The membership function of a fuzzy set formalizing the output 
term (term of the exponent) 𝑑𝑑𝑗𝑗is denoted by 𝜇𝜇𝑑𝑑𝑗𝑗(𝑢𝑢). Its values are 
determined by the formula (3) with the values 𝑎𝑎, 𝑏𝑏, 𝑐𝑐. 
corresponding to the term 𝑑𝑑𝑗𝑗. 
The membership function of a fuzzy set “𝑦𝑦(𝑋𝑋) = 𝑑𝑑𝑗𝑗under the 
condition that the set of parameter equals 𝑋𝑋" will be 
denoted �̄�𝜇𝑑𝑑𝑗𝑗(𝑋𝑋). Note that the universal set on which this function 
is defined is the set of all possible sets of values of the parameters. 
From (1), (2), and (4) follows that 
 
�̄�𝜇𝑑𝑑𝑗𝑗(𝑋𝑋) = max

1≤𝑝𝑝≤𝑘𝑘𝑗𝑗
[ min
1≤𝑖𝑖≤𝑛𝑛

𝜇𝜇
𝑎𝑎𝑖𝑖
𝑗𝑗𝑖𝑖
𝑝𝑝(𝑥𝑥𝑖𝑖)].                          (5) 

 
The membership function 𝜇𝜇𝑦𝑦,𝑋𝑋(𝑢𝑢) of a fuzzy set "the value of the 
indicator 𝑦𝑦(𝑋𝑋) under the collection of parameter values 𝑋𝑋" is 
defined by the formula: 
 
𝜇𝜇𝑦𝑦,𝑋𝑋(𝑢𝑢) = max

1≤𝑗𝑗≤𝑚𝑚
min{�̄�𝜇𝑑𝑑𝑗𝑗(𝑋𝑋),𝜇𝜇𝑑𝑑𝑗𝑗(𝑢𝑢)},                         (6) 

 
where 𝑢𝑢 ∈ [𝑦𝑦min, 𝑦𝑦max], and 𝑦𝑦min, 𝑦𝑦max- the minimum and 
maximum values of the indicator  𝑦𝑦(𝑋𝑋) respectively. 

3. Results  

To illustrate the theory given in the article, let us consider the 
following problem of choosing the optimal variant of the task 
solution to use the forces and means of the EMERCOM of Russia. 
To accomplish this task, the EMERCOM must move to the 
operational destination by any transport. The effectiveness of the 
choice will be assessed using two performance indicators - 
"operational efficiency" and "economic efficiency" (two linguistic 
variables). Consider the technology of obtaining the solution 
quality assessment for the application of this unit. If such 
estimates are obtained for all possible options, then to select the 
best one, we must solve the problem with one criterion, maybe 
even approximately (see, for example, [18-21]), which is much 
easier. 
Terms for "operational efficiency" are: high - 𝐵𝐵1, medium - 𝐵𝐵2, 
low - 𝐵𝐵3. Terms for "economic efficiency" (hereinafter understood 
as the financial costs of the task): very expensive - 𝐴𝐴1 , expensive 
- 𝐴𝐴2, not very expensive - 𝐴𝐴3, cheap - 𝐴𝐴4. 
Let the costs vary from the minimum value 𝛼𝛼 to the maximum 
value 𝛽𝛽 depending on the decisions made. Then the costs 
associated with a particular solution will be equal (1 − 𝛿𝛿)𝛼𝛼 + 𝛿𝛿𝛽𝛽, 
where 𝛿𝛿 - a number from zero to one. The set of values of 𝛿𝛿 will 
be considered as a universal set on which fuzzy sets are defined, 
formalizing the terms of the linguistic variable "economic 
efficiency". 

The operational efficiency will be characterized by the probability 
𝑃𝑃 of accomplishing the task. We will assume that this probability 
lies in the range from 0.5 to 0.98. Then the universal set for terms 
of this variable is the interval [0.5; 0.98]. 
These linguistic variables are called input, the linguistic variable 
"quality of solution" is output, let its terms are: unsatisfactory -
 𝐶𝐶1(2), satisfactory - 𝐶𝐶2(3), good - 𝐶𝐶3(4), excellent - 𝐶𝐶4(5). The 
universal set here is the interval [2; 5]. 
For the terms of linguistic variables for the problem under 
consideration, the values of 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 are indicated in Table 1, the 
graphs of the distribution functions are given in Figures 2, 3 and 4. 
A fuzzy knowledge base is presented in Table 2. 
For example, if a decision is made with the economic efficiency 
"expensive", and the operational - "high", then according to Table 
2 the quality of this solution has a fuzzy score 3. 
For the problem considered in the article, let us construct a clear 
estimate for the variant in which the linguistic variable "economic 
efficiency" has a value of 0.6, and the probability of 
accomplishing the task is 0.9. 
Table 3 shows the values of membership functions, combinations 
(conjunctions) of terms of input linguistic variables for 𝛿𝛿 = 0,6 
and 𝑃𝑃 = 0,9. 

Table 1: Parameters of fuzzy triangular numbers formalizing the 
considered terms 
 Terms for the linguistic variable "operational efficiency" 

low medium high  
a 0,50 0,58 0,82  
b 0,56 0,74 0,98  
c 0,72 0,94 0,98  
 Terms for the linguistic variable “economic efficiency” 

cheap not very expensive expensive very expensive 
a 0 0,19 0,50 0,75 
b 0,19 0,42 0,70 1,00 
c 0,44 0,62 0,90 1,00 
 Terms for the linguistic variable “quality of a solution” 

unsatisfactory satisfactory good excellent 
a 2,00 2,375 2,750 3,75 
b 2,00 3,000 4,00 5,00 
c 3,00 3,400 5,00 5,00 

 
 Fig. 2: The linguistic variable "economic efficiency" 

 
Fig. 3: The linguistic variable "operational efficiency" 

 
Fig. 4: The output linguistic variable 
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Table 2: Fuzzy knowledge base 
 Very 

expensive A1  
Expensive 

A2  
Not very 

expensive A3 
Cheap 

A4 
High B1 2 3 4 5 
Medium  
B2 

2 2 2 4 

Low B3 2 2 2 2 

Table 3: The membership degree of the situation {𝛿𝛿, 𝑃𝑃} = {0,6, 0,9} to 
different combinations of the values of the input linguistic variables 

 𝜇𝜇𝐵𝐵𝑖𝑖(0,9) Very expensive 
A1 

Expensive 
A2  

Not very 
expensive A3 

Cheap 
A4 

𝜇𝜇𝐴𝐴𝑗𝑗(0,6) – 0 0,5 0,1 0 

High  B1 0,50 0 0,5 0,1 0 
Medium 
 B2 

0,20 0 0,2 0,1 0 

Low  B3 0 0 0 0 0 
The third row and the second column of Table 3 are filled 
according to the formula (3) using the data from Table 1 (based on 
the graphs of the membership functions of Figures 2 and 3). In 
other fields, the values of the membership function (truth) of the 
conjunctions of the corresponding terms of the input linguistic 
variables are indicated. These values are equal to the minimum of 
the values in the corresponding fields of the third row and the 
second column (formula (1)). 
To obtain the reliability value (confidence level) of the output 
term for the considered variant of the input parameter values, it is 
necessary to take the maximum value from the reliability values 
indicated in Table 3 for this term (formula (5)). The results are 
shown in Table 4. 

Table 4: Reliability of output terms for the situation {𝛿𝛿, 𝑃𝑃} = {0,6, 0,9} 
Output terms 2 3 4 5 

Reliability 0,2 0,5 0,1 0 
The maximum positive values of membership functions were 
obtained only for the first three terms. These values are obtained 
(see Table 3) for the variants 𝐵𝐵2- 𝐴𝐴2, 𝐵𝐵1- 𝐴𝐴2, 𝐵𝐵1- 𝐴𝐴3. Denote 
them С22, С12, С13 respectively. 
Determine the membership degree of different indicator values 
(output variable) (with 0.5 increment) with combinations С22, С12, 
С13 of parameter values (see Table 5, lines 2-4). For example, the 
membership degree of a numerical value of 2 to the term of the 
indicator is satisfactory (С2) and equals zero (see Figure 4); 
similarly, the membership degree of the numerical value 2.5 to the 
term of the indicator is satisfactory and equals 0.2, etc. The 
following three lines give the membership degrees of different 
numerical values of the indicator (output variable), taking into 
account the membership degree of the corresponding combination 
of values (terms) of the parameters (see Table 3). 
The last line of Table 5 shows the values of the fuzzy set 
membership function 𝜇𝜇𝑦𝑦,𝑋𝑋(𝑢𝑢) "indicator value (output variable) 
𝑦𝑦(𝑋𝑋)with a parameter value set 𝑋𝑋 = (0,6; 0,9)" (formula (6)), i.e. 
the confidence degree that the option under consideration deserves 
an appropriate assessment. 
Several approaches are proposed for obtaining the final evaluation 
[8-10]. Highlight two of them. 

Table 5: Calculation of the membership degree of different values of the 
indicator, under the parameter values 0.6 and 0.9 

Indicator value_ 2 2,5 3 3,5 4 4,5 5 
 µС12(x)  0 0,2 1,0 0 0 0 0 
𝜇𝜇С13(𝑥𝑥) 0 0 0,2 0,6 1,0 0,5 0 
 µС22(x)  1,0 0,5 0 0 0 0 0 
𝑒𝑒 = (𝜇𝜇𝐴𝐴2(0.6) ∧ 𝜇𝜇𝐵𝐵1(0.9)) ∧ 𝜇𝜇С12(𝑥𝑥) 

 0 0,2 0,5 0 0 0 0 

𝑓𝑓 = (𝜇𝜇𝐴𝐴3(0.6) ∧ 𝜇𝜇𝐵𝐵1(0.9)) ∧ 𝜇𝜇С13(𝑥𝑥) 
 0 0 0,1 0,1 0,1 0,1 0 

𝑔𝑔 = (𝜇𝜇𝐴𝐴2(0.6) ∧ 𝜇𝜇𝐵𝐵2(0.9)) ∧ 𝜇𝜇С22(𝑥𝑥) 0,2 0,2 0 0 0 0 0 
𝑒𝑒 ∨ 𝑓𝑓 ∨ 𝑔𝑔 0,2 0,2 0,5 0,1 0,1 0,1 0 

As an assessment, the "center of gravity" is used, i.e. the ratio of 
the sum of the products of the elements of the first row of Table 5 
to the corresponding elements of its last row to the sum of the 
elements of its last row. For the considered problem, it is: 
 

3
01,01,01,05,02,02,0

051,05,41,041,05,35,032,05,22,02
=

++++++
⋅+⋅+⋅+⋅+⋅+⋅+⋅

. 
Another approach is related to the choice of an estimate, with the 
maximum degree of confidence. It equals 3 (satisfactory). 

4. Discussion 

The proposed method is simple computationally and allows the 
decision-maker to look at the situation from a new point of view, 
which is very useful for deepening the level of understanding of 
the situation in question, and will allow simplifying the process of 
developing a decision to use the EMERCOM facilities for the 
elimination of emergency consequences . 

5. Conclusion 

Fuzzy problems of vector (multiobjective) optimization were 
considered, for example, in [13, 22-25]. The novelty of the 
proposed approach is to use the partial criteria of Mamdani's ideas 
to convolve, the new one is also the field of application of the 
theory in question. The authors confined themselves to the tasks 
solved in the interests of the Ministry of Emergency Situations. In 
our opinion, the use of the proposed approach for solving the tasks 
of other power and civil departments is of particular interest. It 
would be useful to consider problems with more than two 
particular criteria. 
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