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1 82 37 20    
2 32 20 55    
3 59 19 6    

2 1 60 19 55 33   
2 94 65 40 54   
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1 80 67 5    
2 13 86 89    
3 40 9 91    
4 24 45 25    

4 
1 43 45 71    
2 55 96 73    
3 44 79 59    

5 1 56 59 62 40 16  
2 58 25 38 98 91  

6 1 11 7     
2 44 56     

7 
1 54 6 16 66 64 2 
2 9 23 76 26 47 80 
3 84 19 19 42 79 1 

8 1 15 52     
2 28 43     
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1 34 29 28    
2 41 59 64    
3 19 1 24    
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2 17 65     
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3 1 0 0 0 0 
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2 0 0 0 0 1 
3 1 1 1 0 0 

5 1 0 0 1 0 0 
2 0 1 0 0 0 
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2 0 1 0 0 0 

7 
1 0 0 0 1 0 
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1 1,56 0,95 2,33       
2 0,00 0,05 8,17       
3 0,84 0,00 0,00       

2 1 0,00 0,00 0,38 0,00     
2 0,57 2,42 0,00 0,64     
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1 5,15 6,44 0,00       
2 0,00 8,56 16,80       
3 2,08 0,00 17,20       
4 0,85 4,00 4,00       
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1 0,00 0,00 0,20       
2 0,28 1,13 0,24       
3 0,02 0,76 0,00       
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1 1,00 0,50 0,33 0,33 0,83 
2 0,25 0,00 0,25 1,25 0,25 
3 1,00 1,00 0,33 1,33 0,33 
4 1,33 0,33 0,33 0,00 1,00 
5 0,00 1,00 1,00 0,00 0,00 
6 0,33 0,00 0,33 0,00 0,33 
7 0,33 0,00 1,00 1,33 0,33 
8 0,25 0,00 0,25 1,25 0,25 
9 0,50 0,25 1,75 0,25 0,25 

10 1,20 0,20 0,20 0,20 0,20 
 

 
        

 8,           
. 

 8 –     

 -
  

i  

 
 

ir  

  
  

4-   

1,1,1
,0,1

1543

21

===
==

uuu
uu

 

   0,41 

  
  

5-   

1,1,1
,1,1

1543

21

===
==

uuu
uu

 

   0,23 
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2 1 0 0 
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7 2 0,21 0,21 
8 1 0 0 

2 0 0 
9 1 0,27  
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1 2 3 4 5 

1 1,00 0,50 0,00 0,00 0,50 
2 0,25 0,00 0,25 1,25 0,25 
3 1,00 0,00 0,00 0,00 0,00 
4 1,33 0,33 0,33 0,00 0,00 
5 0,00 1,00 0,00 0,00 0,00 
6 0,33 0,00 0,33 0,00 0,33 
7 0,33 0,00 0,00 0,33 0,33 
8 0,25 0,00 0,25 1,25 0,25 
9 0,00 0,25 0,25 0,25 0,25 

10 1,00 0,00 0,00 0,00 0,00 
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OPTIMIZATION OF GENERALIZED MULTI-PURPOSE SYSTEMS 

S. A. Piyavsky 

Samara State University of Architecture and Civil Building, Samara, Russia 
spiyav@mail.ru 

Abstract 
The article expands the definition of multi-purpose system that was previously implemented by the author. Multi-
purpose system is defined as a collection of elements that react to external impacts by reassigning parts of the impact 
between the members of the collection in an optimal way. It is assumed that the vector of the impact is always scalar, 
every element of the system is able to react to any kind of separate impact autonomously, without any interaction with 
other elements of the system. The article considers the model of the generalized multi-purpose system, where these re-
strictions are removed. The model described in the article allows for limited impact reaction of the system’s elements. 
The possibility of joint response for impact for the elements of the system is considered. A multi-criteria methods of 
evaluation the system’s performance is proposed. Accurate algorithms of optimization of integrated and guaranteeing 
systems based on the model of a mixed linear programming are proposed. Given the high dimensionality of the numeri-
cally solved tasks for the optimization problems, precise and heuristic methods for the dimensionality reduction are 
proposed. A variety of tasks, such as designing of objects and systems of objects, standardization and unification, ar-
rangement of items, services and others can be solved by means of optimization of the generalized multi-purpose sys-
tems. 

Keywords: multi-purpose systems, optimization, planning, decision making, multicriteriality, external factors. 
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