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The transport LP-problem (the linear programming problem) to find the optimal trans-

portation plan using intermediate points with restrictions on their capacity is formulated. 

It is AMPL-code and two demonstration examples are given. The problem of nonsmooth 

optimization for finding optimal dual variables corresponding to some of the constraints in 

the LP-problem is constructed. 

 :   , - , AMPL, gurobi,  
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…, B5,     900, 700, 1000, 500  600 .  
   (   )    -

,   –       . 1   1 . 
 ,      -

       ,     -
 –   .    -

    1B2 є 3 . .,    3B4 – 

4 . .       . 

 1 

  1000  , . . 

 

 

)                                                                ) 
 

AMPL-    -  (1)–(6) є  : 

param m>=2; #К   param l>=1; #К    param n>=2; #К   #    : param cik{i in 1..m, k in 1..l} >= 0; #  A  D param ckj{k in 1..l, j in 1..n} >= 0; #  D  B param cij{i in 1..m, j in 1..n} >= 0; #  A  B #І   param a{i in 1..m} >= 0; #   A param b{j in 1..n} >= 0; #  B param d_low{k in 1..l} >= 0; #    D param d_up{k in 1..l} >= 0; #    D #  ( ,   ) var x{i in 1..m, k in 1..l}  >=0; #  A  D var y{k in 1..l, j in 1..n}  >=0; #  D  B var z{i in 1..m, j in 1..n}  >=0; #  A  B minimize f_opt: #     : sum{i in 1..m, k in 1..l} cik[i,k]*x[i,k]+ #  A  D sum{k in 1..l, j in 1..n} ckj[k,j]*y[k,j]+ #  D  B sum{i in 1..m, j in 1..n} cij[i,j]*z[i,j]; #  A  B subject to #   con2 {i in 1..m}: #    A  D   sum{k in 1..l}x[i,k]+sum{j in 1..n}z[i,j]=a[i]; con3 {j in 1..n}: #       D sum{k in 1..l}y[k,j]+sum{i in 1..m}z[i,j]=b[j]; 
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con4 {k in 1..l}: #       sum{i in 1..m}x[i,k]-sum{j in 1..n}y[k,j]=0; con5a {k in 1..l}: #    D sum{j in 1..n}y[k,j]>=d_low[k]; con5b {k in 1..l}: #    D sum{j in 1..n}y[k,j]<=d_up[k]; 
  AMPL-       ( -

 ),      ’   
-        
’    .      -
   NEOS-  [6]   «Linear Programming»,   

     AMPL,     -
      AMPL. 

     -  AMPL 3.1.0  -
    Linux  64-  *.  є  

  :      500 
  500 .  ’      

     gurobi,     
AMPL-    -  (1)–(6)   : 
option solver gurobi; # є  ’  

    ’    -
 Ubuntu 14.04 LTS,  AMD Athlon(tm) X2 Dual-Core QL-64 × 

2 / 2.1   3   ’ .      (1)–
(6)   1   AMPL- :  

data; #    #З є : param m := 3; #К   A param l := 2; #К    D param n := 5; #К   B 
#     : param cik: 1 2 := #   ()  D ()          1 2 8          2 3 5          3 1 4; param ckj: 1 2 3 4 5 := #D ()  B ()          1 1 3 8 5 4          2 2 4 5 3 1; param cij:  1  2  3  4  5 := #   ()  B ()          1 20  3 20 20 20          2 20 20 20 20 20          3 20 20 20  4 20; param a:= #    1 1000 2 1500 3 1200; #A_1, A_2, A_3 param b:= #   1 900 2 700 3 1000 #B_1, B_2, B_3 

                                                 
*
      : http://ampl.com/try-ampl/download-a-free-demo/ 
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4 500 5 600; #B_4, B_5 
#     D param d_low:= #  1 0 2 0; #D_1, D_2 param d_up:= #  1 2500 2 1200; #D_1, D_2 solve; # ’   (1) – (6) #    ,  ’  display f_opt, _solve_time; #     display x; display y; display z; 

,  ,        
, ’    ,     

     20,  є    -
     . 1. 

 gurobi 7.0.2   ’   6  
.  є   ’   [2, c.235]    . 2. 

   є 20 000  . 
 

700 А1 = 1000 
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П ача ь и и П іж і и С живачі 
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300 
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500 600 
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. 2.       1 

  ’   1D    1300   2500 
,  є    .  -

є   1  . 

 2.   ,     1,   1D  є  
    

1 1500low
d  ,  є 3/5   -

  
1 2500up

d  . 

  2    AMPL-   є  ,  
        -

.  gurobi 7.0.2   ’   8  
.  є   ,  є 20 200 

 ,    ,   . 3.  



ISSN 2074-5893      .   17 

 

 216 

 

П ача ь и и С живачі 

700 А1 = 1000 

А2 = 1500 

А3 = 1200 

В1 = 900 

В2 = 700 

В3 = 1000 

В4 = 500 

В5 = 600 

11500 2500D   

20 1200D   

900 300 

700 
500 

600 

1000 

500 

1000 

П іж і и 

 

. 3.       2 

  ’  ,        
   ’є     .  -

    2A    1D   300  ,  
  2D  – 1200 ,    500  1000 .  

        -
        ’є  . 

, ,      2D   3B   5B  -
  600  ,    – 1000   

 3B ,    5B  . ,    
 2A    3B     2D ,  є 

  ,      
  2A   3B .    ’   ,   -
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  (2)–(6),   ,   (2)–(5) ’   -
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f  , 

 *  є ’     
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( , ) max ( , )

u v
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,    ,    [9]. 

.     -   -
       , 

        -
.     ,     є 

       -
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  ,         
    ’  (     

  NEOS- ).   ,  
  –  ’       -

  .     
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     . 
  -  є   є ,  
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 ( ).         -

  ( ),       
.   (1)–(6)       

 ’ ,       -
         

   .   ,   
       ,   

(1)–(6)   є  . 
 -        -

        , 
’   є    .  AMPL-   -

    є    gurobi є  -
     «   -

»   8.122 « ’    -
 »  8.121 «   »  « -

  » [10]. 
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