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-     (xi, yi)       -
    : /     .

  ( )     
 ,       -

  .
  ,  (   )   -
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  , ,   ,
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 ,    ,  ’  -
         

,  .
     ’    -

    -  -
 [7, 8],     -  
 , : 1)  ; 2)  ; 3) 

  .   —     
OR/MS [5]  - .

,    Excel Solver (  ),  -
  Frontline Systems   1990-  .,   -

  , ,     200 -
   100 ,    (  ASP) -
         -

’     .     
         

 free-   , ,  OpenSolver
      ,  

 Excel Solver,        [7].

1      : «     ,  , 
         »,  .  (1607–1665).
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 .

 G = (N, A)  |N|  = n    |A|  = m = n2 
,   :

V =  {vij}, i, j = 1, …, n —    ( , ), 
     (n × n);
k —   (1 k n);
P = {pi} —    ( ).

  k  n -    
 , :

—  Y = {y }, N, y  = 1,  -   
;

—  X = {xij}, xij = 1, i-   j-
,
        .

  .
    ( ) .

 

. Y = {y }  X = {xij}, 

. 
1 1

( , ) min
n n

i ij ij
i j

F X Y p v x

.  :

1

1

1,

,  , 1, ,

n

ij
i
n

ij i
j

i
i

x

x ny i j n

y k

(1)

  : xij, y {1,0}.
.
   25-     ,  « »

     ( . 1).
      (25×25)  .
    5-      -

  ,        
.  : 650 , 625 ( ) + 25 (Y),   -
    200 ,   

 OpenSolver.
 ’     . 2.
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. 1.    

. 2.   5-     25-  
(   )
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.   : Y = (1, 7, 8, 13, 15)   

;        . 2.

.   .
.   .

 20 .
  :   —     (1), 
      , -

,        .
 

:       , 
.

:  ,  ,    1 ( ),  -
     5 ,   ,    -

     ,    5 .
 : 1 = 0     ( . 3).

. 3.      1    

 : Y = (2, 4, 5, 13, 15),  = 2539217,4.
:   « »    — 

   ,    ,  
  , k = 1  ,     

 , k = n —  ,   -  .

      
  /  « »  -

 ,   -    /   -
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  ,        
          .

     r —   
   ( ),   ,   

-  , ,  , ,    
   ( , , ). -

,      (1)  
1

n

i ij i i
j

p x r y  

j-  ,       
  -  .

.   25-    1036 . (%  ),
 5       -

r = 300 . ( . 4).

. 4.   (  )

 :

       z  —
       -  .  
      

=1 =1 =1
min

n n n

i ij ij i i
i j i

S p v x z y .
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.        500
. .      ( . 5).

     .

. 5.   (  )

   
    , n   -   -
 ,     ,    -

,        - , ,   -
 ,   , «   ».     -

,           ( -
) ,      .

.
     n -   -

    (x, y) , n = 45,   
 k     , k = 4,  
       .

  
.        {xi, yi}  

A = {aij}, i = 1, …, 4; j = 1, …, 45,  

. 
4 45 2 2

1 1
 =  min, =ij ij ij i j i j

i j
S a r r x x y y

.  :
4

1
1, 1,45ij

i
a j

  : aij {1/0}.
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   . 5.
. :

—  z1 (20,8; 45,0): (3, 6, 7, 8, 9, 22, 25, 34, 38, 39), 10 ;
—  z2 (12,0; 14,0): (1, 2, 4, 5, 10, 28), 6 ;
—  z3 (66,3; 76,8): (18, 20, 24, 29, 31, 32, 36, 42, 43, 45), 10 ;
—  z4 (50,8; 27,1): (11–17, 19, 21, 23, 26, 27, 30, 33, 35, 37, 40, 41, 44),

19 .
.  : S = 680,4 .

   ’      -
 /    ( . 6).

. 6.  ,      

    
     « »

 ( , , , ),      -
 ,       -

  —       .

  
.   {x , y }  ,  

. 
2 2

max mini ii
S x x y y

.   : x , y   0.
 5.
: (x , y ) = (50,9; 43,7),  = 57,5 . ( . 7).
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. 7.       

    
     « »

 (  ,      ,
   ),        
  ,      .

  
.   {x , y } ,  

. 
2 2

min maxi ii
S x x y y

  : x , y   0.
 6.
: (x , y ) = (37; 62),  = 16,97 . ( . 8).

. 8.    
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