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,  , maximum multicommodity flows, network

optimization.
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  1-   (Maximum flow problem, MFP), 
    K-   (Maximum Multicommodity

flow, MMF), ,  K (K > 1)   (  
 )   (N, A)  , N — n 

(nodes), A — m  (arcs) .
 MMF      MFP 
 1  [1],     -  

© . . , . . , . . 

1 Fulkerson, D.R. and Dantzig G.B. Computation of Maximal Flows in Networks and
  Ford L.R. and Fulkerson D.R. Maximal Flow Through a Network. The RAND Corp. RM-1400, 1954.
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2  [1] —         -  -
 RAND       ,    «

» -          ( ,  ), 
 ,   (  )    

    .   : T.E. Harris, F.S.
Ross. Fundamentals of a Method for Evaluation Rail Net Capacities. RAND Corp., RM-1573, 1955, 63 p.
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  K-   
  1-      , 
   [1, 3],    
  (min cut),   «  » —  -

 ,      ,    -
        (  -
      ).
  K-      -

      ( ) — -
 ,       .    -
       ,   -
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 ,  -     
  .       -
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 ,        ,    
 ,  K  ’    ( ),  

k-  ,     -
           -
     .       , -
 ,       ,  

           , 
  .

,   (N, A),     -
  , ,     ( ). 
  (    ,    ) -
      (capacity), ,  
    .     -
,       ’      -
 .

   ’      ,  -
      .

  ’      —
fk(i, j), k = 1, …, K, —  k-  ,   (i, j)-  . 
  ,   ,    :

fk(i, j) uk(i, j), f(i, j) u(i, j).
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 1.
 [1],      ’  1-    -
       «max flow-min cut» (1954 .),

         3, 
    (     
   ),     .    3-

    (sources) s1, s2, s3   (terminals, targets) t1,
t2, t3.   « »    (x, y, z)    -

 (x y), (y z)  (z x),      1:

    (   ,  -
),      .     

   - ,    
Excel Solver (  )  OpenSolver.

  
.    f = {fk(i, j)} , 
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fk(i, j)  0.
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3 Ford L.R., Fulkerson D.R. A suggested computation for maximal multicommodity network flows.
Manag. Sci. 1958. Vol. 5. P. 97–101.
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s1 x y z t1 (0,5);
s2 y z x t2, (0,5);
s3 z x y t3, (0,5);

 3-    1,5.

  -         
    3   ,  -   -

 « »   1,5 .   « » ,  
    :  (x y) —  s1 s3,

 (y z) — s1 s2,  (z x) — s2 s3   , 
   —    .

          — 
 ,       
       1.
  ,         : (y, z)  (x,

y) ,     2, ,  3-  
     .    

  ,    ’  « - »:

   ’     ,    (z, x).

   Excel
   (  )   0,5    

 « »,  , :
—          

«  » —     3,   -
   ;

—       1     0,5 (
    ).

   ( )      -
     (  , ).

 
 1. :    (z, x)  1.
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:   1 ,     0,5  -
 2,  = 4.

 2. :   ’ .
:  :     .
  .

:     1,  (z, x) , -
   1,  = 2.

 2.
 [2]    ’  2-    -
         , 

    —   2  —  -
   1-  :   -
  (   ).      -
   .

  2-   ( . 1),    10 -
  30 ,   8  24 ,  1  2 — , 1' 

2' — , 3 8 — ,     ,  -
  —  .
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., :  1-   — 6 ., 2-  -
 — 4 .,   , -

     [2]. 
 ,    2- -

    
 [1].      -
   . 2.

. 2.  

. 1.  2-
 [2]
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  [2]  ’   -  -

     , , -
   ,    — 

.
  —  ( ): 3 8 (4), 4 5

(2), 4 7 (2), 6 7 (2) = 10.
      .

 3.
  3-      ( .

3),    6 + 15 = 21   6 + 44 = 50    -
  .

. 3. 3-   (21, 50)

    . 4.

. 4.  : , ,          —  
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