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 ZN1 ZN2 ZN3 ZN4 ZN5 ZN6 ZN7 
Labtop 70 60 75 75 50 70 100 500 
telphn 250 180 280 220 270 250 350 1800 
Tablet 100 100 40 150 120 80 150 740 
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ORAN ALGR HMSD 
Labtop 120 200 180 500 
telphn 550 650 600 1800 
Tablet 190 230 320 740 
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Labtop 
  ZN1 ZN2 ZN3 ZN4 ZN5 ZN6 ZN7 

 250 200 300 550 1100 1300 1650 
 950 750 350 450 350 500 950 

 1750 1550 1350 500 700 700 400 

Telphn 
  ZN1 ZN2 ZN3 ZN4 ZN5 ZN6 ZN7 

 150 100 200 450 950 1100 1300 
 800 550 200 350 250 400 700 

 1450 1250 1050 400 600 600 300 

Tablet 
  ZN1 ZN2 ZN3 ZN4 ZN5 ZN6 ZN7 

 250 150 250 500 1150 1250 1550 
 900 750 250 350 350 500 850 

 1600 1400 1100 450 650 650 350 
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 GAMS 

GAMS

 

 
C o m p i l a t i o n 
  
 
   2    
         

 

  
   7    
   8    
   9  sets 
  10    i  'origins'       /ORAN, ALGR, HMSD / 
  11    j  'destinations'  /ZN1, ZN2, ZN3, ZN4, ZN5, ZN6, ZN7 / 
  12    p  'products'      /Labtop, telphn, Tablet/ 
  13  ; 
  14    
  15  table supply(p,i) 
  16             ORAN   ALGR   HMSD 
  17     Labtop   120    200    180 
  18     telphn   550    650    600 
  19     Tablet   190    230    320 
  20  ; 
  21    
  22  table demand(p,j) 
  23             ZN1   ZN2   ZN3   ZN4   ZN5   ZN6   ZN7 
  24     Labtop   70    60    75    75    50    70   100 
  25     telphn  250   180   280   220   270   250   350 
  26     Tablet  100   100    40   150   120    80   150 
  27  ; 
  28 
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  29  parameter limit(i,j); 
  30  limit(i,j) = 2 0; 
  31    

 

  32  table cost(p,i,j) 'unit cost' 
  33                  ZN1  ZN2  ZN3  ZN4  ZN5  ZN6  ZN7 
  34    Labtop.ORAN  250  200  300  550 1100 1300 1650 
  35    Labtop.ALGR  950  750  350  450  350  500  950 
  36    Labtop.HMSD 1750 1550 1350  500  700  700  400 
  37    
  38    telphn.ORAN   150  100  200  450  950 1100 1300 
  39    telphn.ALGR   800  550  200  350  250  400  700 
  40    telphn.HMSD  1450 1250 1050  400  600  600  300 
  41    
  42    Tablet.ORAN   250  150  250  500 1150 1250 1550 
  43    Tablet.ALGR   900  750  250  350  350  500  850 
  44    Tablet.HMSD  1600 1400 1100  450  650  650  350 
  45  ; 
  46    
  47    
 
 

 

  48  *------------------------------------------------------------
----------- 
  49  *  
  50  *------------------------------------------------------------
----------- 
  51    
  52    
  53  positive variable 
  54     x(i,j,p)     'shipments' 
  55  ; 
  56  variable 
  57     z     'objective variable' 
  58  ; 
  59    
  60    
  61  equations 
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  62     obj 
  63     supplyc(i,p) 
  64     demandc(j,p) 
  65     limitc(i,j) 
  66  ; 
  67    
  68  obj..  z =e= sum((i,j,p), cost(p,i,j)*x(i,j,p)); 
  69    
  70  supplyc(i,p).. sum(j, x(i,j,p)) =e= supply(p,i); 
  71    
  72  demandc(j,p).. sum(i, x(i,j,p)) =e= demand(p,j); 
  73    
  74  limitc(i,j).. sum(p, x(i,j,p)) =l= limit(i,j); 
  75    
  76    
  77  model m/all/; 
  78  solve m minimizing z using lp; 
  79    
  80    
 
  

 

  81  *------------------------------------------------------------
----------- 
  82  *  

  83  *------------------------------------------------------------
----------- 
  84    
  85  positive variables xsub(i,j); 
  86  variables zsub; 
  87    
  88  parameters 
  89     s(i)     'supply' 
  90     d(j)     'demand' 
  91     c(i,j)   'cost coefficients' 
  92     pi1(i,j) 'dual of limit' 
  93     pi2(p)   'dual of convexity constraint' 
  94     pi2p 
  95  ; 
  96    
  97  equations 
  98     supply_sub(i)    'supply equation for single product' 
  99     demand_sub(j)    'demand equation for single product' 
 100     rc1_sub          'phase 1 objective' 
 101     rc2_sub          'phase 2 objective' 
 102  ; 
 103    
 104  supply_sub(i).. sum(j, xsub(i,j)) =e= s(i); 
 105  demand_sub(j).. sum(i, xsub(i,j)) =e= d(j); 
 106  rc1_sub..       zsub =e= sum((i,j), -pi1(i,j)*xsub(i,j)) - 
pi2p; 
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 107  rc2_sub..       zsub =e= sum((i,j), (c(i,j)-
pi1(i,j))*xsub(i,j)) - pi2p; 
 108    
 109    
 110  model sub1 'phase 1 subproblem' /supply_sub, demand_sub, 
rc1_sub/; 
 111  model sub2 'phase 2 subproblem' /supply_sub, demand_sub, 
rc2_sub/; 
 112    
 113    
 114    
 
 

 
Dantzig-Wolfe

115  *-------------------------------------------------------------
---------- 
 116  *  
 117  *------------------------------------------------------------
----------- 
 118    
 119  set k 'proposal count' /proposal1*proposal1000/; 
 120  set pk(p,k); 
 121  pk(p,k) = no; 
 122    
 123  parameter proposal(i,j,p,k); 
 124  parameter proposalcost(p,k); 
 125  proposal(i,j,p,k) = 0; 
 126  proposalcost(p,k) = 0; 
 127    
 128    
 129  positive variables 
 130     lambda(p,k) 
 131     excess   'artificial variable' 
 132  ; 
 133  variable zmaster; 
 134    
 135  equations 
 136      obj1_master    'phase 1 objective' 
 137      obj2_master    'phase 2 objective' 
 138      limit_master(i,j) 
 139      convex_master 
 140  ; 
 141    
 142  obj1_master..  zmaster =e= excess; 
 143  obj2_master..  zmaster =e= sum(pk, 
proposalcost(pk)*lambda(pk)); 
 144    
 145  limit_master(i,j).. 
 146     sum(pk, proposal(i,j,pk)*lambda(pk)) =l= limit(i,j) + 
excess; 
 147    
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 148  convex_master(p).. sum(pk(p,k), lambda(p,k)) =e= 1; 
 149    
 150  model master1 'phase 1 master' /obj1_master, limit_master, 
convex_master/; 
 151  model master2 'phase 2 master' /obj2_master, limit_master, 
convex_master/; 
 152    
 153    
 154    

 

155  *-------------------------------------------------------------
---------- 
 156  *  
 157  *------------------------------------------------------------
----------- 
 158    
 159  option limrow=0; 
 160  option limcol=0; 
 161    
 162  master1.solprint = 2; 
 163  master2.solprint = 2; 
 164    
 165  sub1.solprint = 2; 
 166  sub2.solprint = 2; 
 167    
 168  *------------------------------------------------------------
----------- 
 169  *  
 170  *------------------------------------------------------------
----------- 
 171    
 172  master1.solvelink = 2; 
 173  master2.solvelink = 2; 
 174  sub1.solvelink = 2; 
 175  sub2.solvelink = 2; 
 176   
 

 

177  *-------------------------------------------------------------
---------- 
 178  *  
 179  *     
 180  *     
 181  *------------------------------------------------------------
----------- 
 182    
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 183  display "----------------------------------------------------
------------- 
      ", 
 184          " ", 
 185          "----------------------------------------------------
------------- 
      "; 
 186    
 187  set kk(k) 'current proposal'; 
 188  kk('proposal1') = yes; 
 189    
 190  loop(p, 
 191    
 192  * 
 193  *  
 194  * 
 195      c(i,j) = cost(p,i,j); 
 196      s(i) = supply(p,i); 
 197      d(j) = demand(p,j); 
 198      pi1(i,j) = 0; 
 199      pi2p = 0; 
 200      solve sub2 using lp minimizing zsub; 
 201      abort$(sub2.modelstat = 4) "

"; 
 202      abort$(sub2.modelstat <> 1) "

"; 
 203    
 204  * 
 205  *  
 206  * 
 207      proposal(i,j,p,kk) = xsub.l(i,j); 
 208      proposalcost(p,kk) = sum((i,j), c(i,j)*xsub.l(i,j)); 
 209      pk(p,kk) = yes; 
 210      kk(k) = kk(k-1); 
 211    
 212  ); 
 213    
 214  option proposal:2:2:2; 
 215  display proposal; 

 216   
  
 
  
 

 RMP 

217  *-------------------------------------------------------------
---------- 
 218  *  
 219  *   while (true) do 
 220  *       
 221  *       
 222  *    
 223  *------------------------------------------------------------
----------- 



 

185 
 

 224    
 225    
 226  set iter 'maximum iterations' /iter1*iter15/; 
 227  scalar done /0/; 
 228  scalar count /0/; 
 229  scalar phase /1/; 
 230  scalar iteration; 
 231    
 232  loop(iter$(not done), 
 233    
 234      iteration = ord(iter); 
 235      display "------------------------------------------------
------------- 
      ----", 
 236              iteration, 
 237              "------------------------------------------------
------------- 
      ----"; 
 238    
 239  * 
 240  *  
 241  * 
 242      if (phase=1, 
 243          solve master1 minimizing zmaster using lp; 
 244          abort$(master1.modelstat <> 1) "

 
      "; 
 245          if (excess.l < 0.0001, 
 246             display " "; 
 247             phase = 2; 
 248             excess.fx = 0; 
 249          ); 
 250    
 251      ); 
 252    
 
 

 

RMP 

253      if (phase=2, 
 254          solve master2 minimizing zmaster using lp; 
 255          abort$(master2.modelstat <> 1) "

 
      "; 
 256      ); 
 257    
 258      pi1(i,j) = limit_master.m(i,j); 
 259      pi2(p) = convex_master.m(p); 
 260    
 261      count = 0; 
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 262      loop(p$(not done), 
 263    
 264  * 
 265  *  
 266  * 
 267          c(i,j) = cost(p,i,j); 
 268          s(i) = supply(p,i); 
 269          d(j) = demand(p,j); 
 270          pi2p = pi2(p); 
 271    
 272          if (phase=1, 
 273             solve sub1 using lp minimizing zsub; 
 274             abort$(sub1.modelstat = 4) "

 
       "; 
 275             abort$(sub1.modelstat <> 1) "

 
      "; 
 276          else 
 277             solve sub2 using lp minimizing zsub; 
 278             abort$(sub2.modelstat = 4) "

 
       "; 
 279             abort$(sub2.modelstat <> 1) "

 
      "; 
 280          ); 
 281    
 282    
 
  
 

 
G

283  * 
 284  *  
 285  * 
 286          if (zsub.l < -0.0001, 
 287             count = count + 1; 
 288             display " ", count,xsub.l; 
 289             proposal(i,j,p,kk) = xsub.l(i,j); 
 290             proposalcost(p,kk) = sum((i,j), 
c(i,j)*xsub.l(i,j)); 
 291             pk(p,kk) = yes; 
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 292             kk(k) = kk(k-1); 
 293         ); 
 294    
 295      ); 
 296    
 297  * 
 298  *  
 299  * 
 300     abort$(count = 0 and phase = 1) " "; 
 301     done$(count = 0 and phase = 2) = 1; 
 302  ); 
 303    
 304  abort$(not done) "Out of iterations"; 
 305    

 306   
 
 

 

 
307  *------------------------------------------------------------

----------- 
 308  *  
 309  *------------------------------------------------------------
----------- 
 310    
 311  parameter xsol(i,j,p); 
 312  xsol(i,j,p) = sum(pk(p,k), proposal(i,j,pk)*lambda.l(pk)); 
 313  display xsol; 
 314    
 315  parameter totalcost; 
 316  totalcost = sum((i,j,p), cost(p,i,j)*xsol(i,j,p)); 
 317  display totalcost; 
 318 
 
 

 
GAMS

Excel
319  *=== Export to Excel using GDX utilities 

 320    
 321  *=== First unload to GDX file (occurs during execution phase) 
 322  execute_unload "results.gdx" x.L x.M 
 323    
 324  *=== Now write to variable levels to Excel file from GDX 
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 325  *=== Since we do not specify a sheet, data is placed in first 
sheet 
 326  execute 'gdxxrw.exe results.gdx o=results.xls var=x.L' 
 327    
 328  *=== Write marginals to a different sheet with a specific 
range 

 329  execute 'gdxxrw.exe  results.gdx o=results.xls var=x.M 
rng=NewSheet!f1:i4'

   
 
 

    : 
GAMS 

 27
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Equation Listing    SOLVE m Using LP From line 78 
 
 
---- obj  =E=   
 
obj..  - 250*x(ORAN,ZN1,Labtop) - 150*x(ORAN,ZN1,telphn) 
      
      - 250*x(ORAN,ZN1,Tablet) - 200*x(ORAN,ZN2,Labtop) - 
100*x(ORAN,ZN2,telphn) 
      
      - 150*x(ORAN,ZN2,Tablet) - 300*x(ORAN,ZN3,Labtop) - 
200*x(ORAN,ZN3,telphn) 
      
      - 250*x(ORAN,ZN3,Tablet) - 550*x(ORAN,ZN4,Labtop) - 
450*x(ORAN,ZN4,telphn) 
      
      - 500*x(ORAN,ZN4,Tablet) - 1100*x(ORAN,ZN5,Labtop) 
      
      - 950*x(ORAN,ZN5,telphn) - 1150*x(ORAN,ZN5,Tablet) 
      
      - 1300*x(ORAN,ZN6,Labtop) - 1100*x(ORAN,ZN6,telphn) 
      
      - 1250*x(ORAN,ZN6,Tablet) - 1650*x(ORAN,ZN7,Labtop) 
      
      - 1300*x(ORAN,ZN7,telphn) - 1550*x(ORAN,ZN7,Tablet) 
      
      - 950*x(ALGR,ZN1,Labtop) - 800*x(ALGR,ZN1,telphn) - 
900*x(ALGR,ZN1,Tablet) 
      
      - 750*x(ALGR,ZN2,Labtop) - 550*x(ALGR,ZN2,telphn) - 
750*x(ALGR,ZN2,Tablet) 
      
      - 350*x(ALGR,ZN3,Labtop) - 200*x(ALGR,ZN3,telphn) - 
250*x(ALGR,ZN3,Tablet) 
      
      - 450*x(ALGR,ZN4,Labtop) - 350*x(ALGR,ZN4,telphn) - 
350*x(ALGR,ZN4,Tablet) 
      
      - 350*x(ALGR,ZN5,Labtop) - 250*x(ALGR,ZN5,telphn) - 
350*x(ALGR,ZN5,Tablet) 
      
      - 500*x(ALGR,ZN6,Labtop) - 400*x(ALGR,ZN6,telphn) - 
500*x(ALGR,ZN6,Tablet) 
      
      - 950*x(ALGR,ZN7,Labtop) - 700*x(ALGR,ZN7,telphn) - 
850*x(ALGR,ZN7,Tablet) 
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      - 1750*x(HMSD,ZN1,Labtop) - 1450*x(HMSD,ZN1,telphn) 
      
      - 1600*x(HMSD,ZN1,Tablet) - 1550*x(HMSD,ZN2,Labtop) 
      
      - 1250*x(HMSD,ZN2,telphn) - 1400*x(HMSD,ZN2,Tablet) 
      
      - 1350*x(HMSD,ZN3,Labtop) - 1050*x(HMSD,ZN3,telphn) 
      
      - 1100*x(HMSD,ZN3,Tablet) - 500*x(HMSD,ZN4,Labtop) 
      
      - 400*x(HMSD,ZN4,telphn) - 450*x(HMSD,ZN4,Tablet) - 
700*x(HMSD,ZN5,Labtop) 
      
      - 600*x(HMSD,ZN5,telphn) - 650*x(HMSD,ZN5,Tablet) - 
700*x(HMSD,ZN6,Labtop) 
      
      - 600*x(HMSD,ZN6,telphn) - 650*x(HMSD,ZN6,Tablet) - 
400*x(HMSD,ZN7,Labtop) 
      
      - 300*x(HMSD,ZN7,telphn) - 350*x(HMSD,ZN7,Tablet) + z =E= 0 ; 
(LHS = 0) 

 
---- supplyc  =E=   
 
supplyc(ORAN,Labtop)..  x(ORAN,ZN1,Labtop) + x(ORAN,ZN2,Labtop) 
      
      + x(ORAN,ZN3,Labtop) + x(ORAN,ZN4,Labtop) + 
x(ORAN,ZN5,Labtop) 
      
      + x(ORAN,ZN6,Labtop) + x(ORAN,ZN7,Labtop) =E= 120 ; 
      
      (LHS = 0, INFES = 120 ****) 
      
supplyc(ORAN,telphn)..  x(ORAN,ZN1,telphn) + x(ORAN,ZN2,telphn) 
      
      + x(ORAN,ZN3,telphn) + x(ORAN,ZN4,telphn) + 
x(ORAN,ZN5,telphn) 
      
      + x(ORAN,ZN6,telphn) + x(ORAN,ZN7,telphn) =E= 550 ; 
      
      (LHS = 0, INFES = 550 ****) 
      
supplyc(ORAN,Tablet)..  x(ORAN,ZN1,Tablet) + x(ORAN,ZN2,Tablet) 
      
      + x(ORAN,ZN3,Tablet) + x(ORAN,ZN4,Tablet) + 
x(ORAN,ZN5,Tablet) 
      
      + x(ORAN,ZN6,Tablet) + x(ORAN,ZN7,Tablet) =E= 190 ; 
      
      (LHS = 0, INFES = 190 ****) 
      
REMAINING 6 ENTRIES SKIPPED 
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---- demandc  =E=   
 
demandc(ZN1,Labtop)..  x(ORAN,ZN1,Labtop) + x(ALGR,ZN1,Labtop) 
      
      + x(HMSD,ZN1,Labtop) =E= 70 ; (LHS = 0, INFES = 70 ****) 
      
demandc(ZN1,telphn)..  x(ORAN,ZN1,telphn) + x(ALGR,ZN1,telphn) 
      
      + x(HMSD,ZN1,telphn) =E= 250 ; (LHS = 0, INFES = 250 ****) 
      
demandc(ZN1,Tablet)..  x(ORAN,ZN1,Tablet) + x(ALGR,ZN1,Tablet) 
      
      + x(HMSD,ZN1,Tablet) =E= 100 ; (LHS = 0, INFES = 100 ****) 
      
REMAINING 18 ENTRIES SKIPPED 
 
 

 

---- limitc  =L=   
 
limitc(ORAN,ZN1)..  x(ORAN,ZN1,Labtop) + x(ORAN,ZN1,telphn) + 
x(ORAN,ZN1,Tablet) 
      =L= 290 ; (LHS = 0) 
      
limitc(ORAN,ZN2)..  x(ORAN,ZN2,Labtop) + x(ORAN,ZN2,telphn) + 
x(ORAN,ZN2,Tablet) 
      =L= 290 ; (LHS = 0) 
      
limitc(ORAN,ZN3)..  x(ORAN,ZN3,Labtop) + x(ORAN,ZN3,telphn) + 
x(ORAN,ZN3,Tablet) 
      =L= 290 ; (LHS = 0) 
      
REMAINING 18 ENTRIES SKIPPED 
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Column Listing      SOLVE m Using LP From line 78 
 
 
---- x  shipments 
 
x(ORAN,ZN1,Labtop) 
                (.LO, .L, .UP, .M = 0, 0, +INF, 0) 
     -250       obj 
        1       supplyc(ORAN,Labtop) 
        1       demandc(ZN1,Labtop) 
        1       limitc(ORAN,ZN1) 
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x(ORAN,ZN1,telphn) 
                (.LO, .L, .UP, .M = 0, 0, +INF, 0) 
     -150       obj 
        1       supplyc(ORAN,telphn) 
        1       demandc(ZN1,telphn) 
        1       limitc(ORAN,ZN1) 
 
x(ORAN,ZN1,Tablet) 
                (.LO, .L, .UP, .M = 0, 0, +INF, 0) 
     -250       obj 
        1       supplyc(ORAN,Tablet) 
        1       demandc(ZN1,Tablet) 
        1       limitc(ORAN,ZN1) 
 
REMAINING 60 ENTRIES SKIPPED 
 
---- z  objective variable 
 
z 
                (.LO, .L, .UP, .M = -INF, 0, +INF, 0) 
        1       obj 
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Model Statistics    SOLVE m Using LP From line 78 
 
 
MODEL STATISTICS 
 
BLOCKS OF EQUATIONS           4     SINGLE EQUATIONS           52 
BLOCKS OF VARIABLES           2     SINGLE VARIABLES           64 
NON ZERO ELEMENTS           253 
 
 
GENERATION TIME      =        0.000 SECONDS 
      4 MB  25.1.3 r4e34d435fbd WIN-VS8 
 
 
EXECUTION TIME       =        0.000 SECONDS 
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Solution Report     SOLVE m Using LP From line 78 
 
 
               S O L V E      S U M M A R Y 
 
     MODEL   m                   OBJECTIVE  z 
     TYPE    LP                  DIRECTION  MINIMIZE 
     SOLVER  CPLEX               FROM LINE  78 
 
**** SOLVER STATUS     1 Normal Completion          
**** MODEL STATUS      1 Optimal                    
**** OBJECTIVE VALUE          1268000.0000 
 
 RESOURCE USAGE, LIMIT          0.000      1000.000 
 ITERATION COUNT, LIMIT        42    2000000000 
 
IBM ILOG CPLEX   25.1.3 r4e34d435fbd Released Oct 30, 2018 VS8 x86 
32bit/MS Wi 
Cplex 12.6.3.0 
 
Space for names approximately 0.00 Mb 
Use option 'names no' to turn use of names off 
LP status(1): optimal 
Cplex Time: 0.00sec (det. 0.17 ticks) 
Optimal solution found. 
Objective :     1268000.000000 
 
 
                       LOWER     LEVEL     UPPER    MARGINAL 
 
---- EQU obj             .         .         .        1.000       
 
---- EQU supplyc   
 
               LOWER     LEVEL     UPPER    MARGINAL 
 
ORAN.Labtop   120.000   120.000   120.000   450.000       
ORAN.telphn   550.000   550.000   550.000   350.000       
ORAN.Tablet   190.000   190.000   190.000   600.000       
ALGR.Labtop   200.000   200.000   200.000   500.000       
ALGR.telphn   650.000   650.000   650.000   350.000       
ALGR.Tablet   230.000   230.000   230.000   600.000       
HMSD.Labtop   180.000   180.000   180.000   850.000       
HMSD.telphn   600.000   600.000   600.000   700.000       
HMSD.Tablet   320.000   320.000   320.000   900.000       
 
---- EQU demandc   
 
              LOWER     LEVEL     UPPER    MARGINAL 
 
ZN1.Labtop    70.000    70.000    70.000   450.000       
ZN1.telphn   250.000   250.000   250.000   450.000       
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ZN1.Tablet   100.000   100.000   100.000   300.000       
ZN2.Labtop    60.000    60.000    60.000   200.000       
ZN2.telphn   180.000   180.000   180.000   200.000       
ZN2.Tablet   100.000   100.000   100.000      .          
ZN3.Labtop    75.000    75.000    75.000  -150.000       
ZN3.telphn   280.000   280.000   280.000  -150.000       
ZN3.Tablet    40.000    40.000    40.000  -350.000       
ZN4.Labtop    75.000    75.000    75.000   -50.000       
ZN4.telphn   220.000   220.000   220.000      .          
ZN4.Tablet   150.000   150.000   150.000  -250.000       
ZN5.Labtop    50.000    50.000    50.000  -150.000       
ZN5.telphn   270.000   270.000   270.000  -100.000       
ZN5.Tablet   120.000   120.000   120.000  -250.000       
ZN6.Labtop    70.000    70.000    70.000      .          
ZN6.telphn   250.000   250.000   250.000    50.000       
ZN6.Tablet    80.000    80.000    80.000  -100.000       
ZN7.Labtop   100.000   100.000   100.000   900.000       
ZN7.telphn   350.000   350.000   350.000   950.000       
ZN7.Tablet   150.000   150.000   150.000   800.000       
 
---- EQU limitc   
 
            LOWER     LEVEL     UPPER    MARGINAL 
 
ORAN.ZN1     -INF    290.000   290.000  -650.000       
ORAN.ZN2     -INF    290.000   290.000  -450.000       
ORAN.ZN3     -INF    260.000   290.000      .          
ORAN.ZN4     -INF       .      290.000      .          
ORAN.ZN5     -INF       .      290.000      .          
ORAN.ZN6     -INF       .      290.000      .          
ORAN.ZN7     -INF     20.000   290.000      .          
ALGR.ZN1     -INF    130.000   290.000      .          
ALGR.ZN2     -INF     50.000   290.000      .          
ALGR.ZN3     -INF    135.000   290.000      .          
ALGR.ZN4     -INF    155.000   290.000      .          
ALGR.ZN5     -INF    210.000   290.000      .          
ALGR.ZN6     -INF    110.000   290.000      .          
ALGR.ZN7     -INF    290.000   290.000  -600.000       
HMSD.ZN1     -INF       .      290.000      .          
HMSD.ZN2     -INF       .      290.000      .          
HMSD.ZN3     -INF       .      290.000      .          
HMSD.ZN4     -INF    290.000   290.000  -300.000       
HMSD.ZN5     -INF    230.000   290.000      .          
HMSD.ZN6     -INF    290.000   290.000  -150.000       
HMSD.ZN7     -INF    290.000   290.000 -1350.000       
 
---- VAR x  shipments 
 
                   LOWER     LEVEL     UPPER    MARGINAL 
 
ORAN.ZN1.Labtop      .         .        +INF       EPS        
ORAN.ZN1.telphn      .      200.000     +INF       .          
ORAN.ZN1.Tablet      .       90.000     +INF       .          
ORAN.ZN2.Labtop      .       60.000     +INF       .          
ORAN.ZN2.telphn      .      130.000     +INF       .          
ORAN.ZN2.Tablet      .      100.000     +INF       .          
ORAN.ZN3.Labtop      .       60.000     +INF       .          
ORAN.ZN3.telphn      .      200.000     +INF       .          
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ORAN.ZN3.Tablet      .         .        +INF       EPS        
ORAN.ZN4.Labtop      .         .        +INF    150.000       
ORAN.ZN4.telphn      .         .        +INF    100.000       
ORAN.ZN4.Tablet      .         .        +INF    150.000       
ORAN.ZN5.Labtop      .         .        +INF    800.000       
ORAN.ZN5.telphn      .         .        +INF    700.000       
ORAN.ZN5.Tablet      .         .        +INF    800.000       
ORAN.ZN6.Labtop      .         .        +INF    850.000       
ORAN.ZN6.telphn      .         .        +INF    700.000       
ORAN.ZN6.Tablet      .         .        +INF    750.000       
ORAN.ZN7.Labtop      .         .        +INF    300.000       
ORAN.ZN7.telphn      .       20.000     +INF       .          
ORAN.ZN7.Tablet      .         .        +INF    150.000       
ALGR.ZN1.Labtop      .       70.000     +INF       .          
ALGR.ZN1.telphn      .       50.000     +INF       .          
ALGR.ZN1.Tablet      .       10.000     +INF       .          
ALGR.ZN2.Labtop      .         .        +INF     50.000       
ALGR.ZN2.telphn      .       50.000     +INF       .          
ALGR.ZN2.Tablet      .         .        +INF    150.000       
ALGR.ZN3.Labtop      .       15.000     +INF       .          
ALGR.ZN3.telphn      .       80.000     +INF       .          
ALGR.ZN3.Tablet      .       40.000     +INF       .          
ALGR.ZN4.Labtop      .        5.000     +INF       .          
ALGR.ZN4.telphn      .         .        +INF       EPS        
ALGR.ZN4.Tablet      .      150.000     +INF       .          
ALGR.ZN5.Labtop      .       40.000     +INF       .          
ALGR.ZN5.telphn      .      140.000     +INF       .          
ALGR.ZN5.Tablet      .       30.000     +INF       .          
ALGR.ZN6.Labtop      .       70.000     +INF       .          
ALGR.ZN6.telphn      .       40.000     +INF       .          
ALGR.ZN6.Tablet      .         .        +INF       EPS        
ALGR.ZN7.Labtop      .         .        +INF    150.000       
ALGR.ZN7.telphn      .      290.000     +INF       .          
ALGR.ZN7.Tablet      .         .        +INF     50.000       
HMSD.ZN1.Labtop      .         .        +INF    450.000       
HMSD.ZN1.telphn      .         .        +INF    300.000       
HMSD.ZN1.Tablet      .         .        +INF    400.000       
HMSD.ZN2.Labtop      .         .        +INF    500.000       
HMSD.ZN2.telphn      .         .        +INF    350.000       
HMSD.ZN2.Tablet      .         .        +INF    500.000       
HMSD.ZN3.Labtop      .         .        +INF    650.000       
HMSD.ZN3.telphn      .         .        +INF    500.000       
HMSD.ZN3.Tablet      .         .        +INF    550.000       
HMSD.ZN4.Labtop      .       70.000     +INF       .          
HMSD.ZN4.telphn      .      220.000     +INF       .          
HMSD.ZN4.Tablet      .         .        +INF    100.000       
HMSD.ZN5.Labtop      .       10.000     +INF       .          
HMSD.ZN5.telphn      .      130.000     +INF       .          
HMSD.ZN5.Tablet      .       90.000     +INF       .          
HMSD.ZN6.Labtop      .         .        +INF       EPS        
HMSD.ZN6.telphn      .      210.000     +INF       .          
HMSD.ZN6.Tablet      .       80.000     +INF       .          
HMSD.ZN7.Labtop      .      100.000     +INF       .          
HMSD.ZN7.telphn      .       40.000     +INF       .          
HMSD.ZN7.Tablet      .      150.000     +INF       .          
 
                       LOWER     LEVEL     UPPER    MARGINAL 
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---- VAR z              -INF  1.2680E+6     +INF       .          
 
  z  objective variable 
 
 
**** REPORT SUMMARY :        0     NONOPT 
                             0 INFEASIBLE 
                             0  UNBOUNDED 
 
 
 

 

----    183 -----------------------------------------------
------------------ 
             
            -----------------------------------------------
------------------ 
----    215 PARAMETER proposal   
 
              Labtop      telphn      Tablet 
           proposal1   proposal2   proposal3 
 
ORAN.ZN1       70.00      250.00      100.00 
ORAN.ZN2       50.00      180.00       90.00 
ORAN.ZN3                  120.00 
ALGR.ZN2       10.00                   10.00 
ALGR.ZN3       75.00      160.00       40.00 
ALGR.ZN5       50.00      270.00      120.00 
ALGR.ZN6       65.00      220.00       60.00 
HMSD.ZN4       75.00      220.00      150.00 
HMSD.ZN6        5.00       30.00       20.00 
HMSD.ZN7      100.00      350.00      150.00 
 
 

----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        1.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
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----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                                                                  20.000 
ALGR                              25.000      75.000      50.000      50.000 
HMSD      70.000      60.000      50.000 
 
   +         ZN7 
 
ORAN     100.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                                                                 200.000 
ALGR                             110.000     220.000     270.000      50.000 
HMSD     250.000     180.000     170.000 
 
   +         ZN7 
 
ORAN     350.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                                                                  40.000 
ALGR                                          70.000     120.000      40.000 
HMSD     100.000     100.000      40.000      80.000 
 
   +         ZN7 
 
ORAN     150.000 
 
 
 

----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        2.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                                                      50.000 
ALGR                              25.000      75.000                  70.000 
HMSD      70.000      60.000      50.000 
 
   +         ZN7 
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ORAN      70.000 
ALGR      30.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                                                     270.000 
ALGR                             110.000     220.000                 250.000 
HMSD     250.000     180.000     170.000 
 
   +         ZN7 
 
ORAN     280.000 
ALGR      70.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                                                     120.000 
ALGR                                          70.000                  80.000 
HMSD     100.000     100.000      40.000      80.000 
 
   +         ZN7 
 
ORAN      70.000 
ALGR      80.000 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        3.000   
            -------------------------------------------------------
---------- 
----    246  
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      70.000      50.000 
ALGR                  10.000      75.000      75.000 
HMSD                                                      50.000      70.000 
 
   +         ZN7 
 
ALGR      40.000 
HMSD      60.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
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             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN     250.000     180.000                             120.000 
ALGR                             280.000     220.000 
HMSD                                                     150.000     250.000 
 
   +         ZN7 
 
ALGR     150.000 
HMSD     200.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN     100.000      90.000 
ALGR                  10.000      40.000     150.000 
HMSD                                                     120.000      80.000 
 
   +         ZN7 
 
ALGR      30.000 
HMSD     120.000 
 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        4.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      45.000                  75.000 
ALGR      25.000      60.000                              15.000 
HMSD                                          75.000      35.000      70.000 
 
   +         ZN7 
 
ALGR     100.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN     250.000      20.000     280.000 
ALGR                 160.000                             140.000 
HMSD                                         220.000     130.000     250.000 
 
   +         ZN7 
 
ALGR     350.000 
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----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN     100.000      90.000 
ALGR                  10.000                              70.000 
HMSD                              40.000     150.000      50.000      80.000 
 
   +         ZN7 
 
ALGR     150.000 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        5.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                  60.000      60.000 
ALGR      70.000                  15.000                  50.000 
HMSD                                          75.000                  70.000 
 
   +         ZN7 
 
ALGR      65.000 
HMSD      35.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                 180.000     280.000      90.000 
ALGR     250.000                                          50.000 
HMSD                                         130.000     220.000     250.000 
 
   +         ZN7 
 
ALGR     350.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                 100.000      40.000      50.000 
ALGR     100.000 
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HMSD                                         100.000     120.000      80.000 
 
   +         ZN7 
 
ALGR     130.000 
HMSD      20.000 
 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        6.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                  20.000 
ALGR      70.000      40.000      75.000                  15.000 
HMSD                                          75.000      35.000      70.000 
 
   +         ZN7 
 
ORAN     100.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      20.000     180.000 
ALGR     230.000                 280.000                 140.000 
HMSD                                         220.000     130.000     250.000 
 
   +         ZN7 
 
ORAN     350.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                  40.000 
ALGR     100.000      60.000      40.000                  30.000 
HMSD                                         150.000      90.000      80.000 
 
   +         ZN7 
 
ORAN     150.000 
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----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        7.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      60.000      60.000 
ALGR      10.000                  75.000                  50.000 
HMSD                                          75.000                  70.000 
 
   +         ZN7 
 
ALGR      65.000 
HMSD      35.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN     250.000     180.000     120.000 
ALGR                             160.000                 140.000 
HMSD                                         220.000     130.000     250.000 
 
   +         ZN7 
 
ALGR     350.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      90.000     100.000 
ALGR      10.000                  40.000                  30.000 
HMSD                                         150.000      90.000      80.000 
 
   +         ZN7 
 
ALGR     150.000 
 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        8.000   
            -------------------------------------------------------
---------- 
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----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                  60.000      60.000 
ALGR      70.000                  15.000      65.000      50.000 
HMSD                                          10.000                  70.000 
 
   +         ZN7 
 
HMSD     100.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                 180.000     280.000 
ALGR     250.000                                         270.000 
HMSD                                         220.000                 250.000 
 
   +         ZN7 
 
ORAN      90.000 
ALGR     130.000 
HMSD     130.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      50.000     100.000      40.000 
ALGR      50.000                              60.000     120.000 
HMSD                                          90.000                  80.000 
 
   +         ZN7 
 
HMSD     150.000 
 

 
 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =        9.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                  60.000      60.000 
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ALGR      70.000                  15.000                  45.000      70.000 
HMSD                                          75.000       5.000 
 
   +         ZN7 
 
HMSD     100.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN                 180.000     280.000 
ALGR     250.000                                                     250.000 
HMSD                                         220.000     270.000 
 
   +         ZN7 
 
ORAN      90.000 
ALGR     150.000 
HMSD     110.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      50.000     100.000      40.000 
ALGR      50.000                             100.000                  80.000 
HMSD                                          50.000     120.000 
 
   +         ZN7 
 
HMSD     150.000 
 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =       10.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      90.000     180.000     280.000 
ALGR     160.000                             220.000      20.000     250.000 
HMSD                                                     250.000 
 
   +         ZN7 
 
HMSD     350.000 
 
----    288  
            PARAMETER count                =        2.000   
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----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      50.000     100.000      40.000 
ALGR      50.000                             150.000                  30.000 
HMSD                                                     120.000      50.000 
 
   +         ZN7 
 
HMSD     150.000 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =       11.000   
            -------------------------------------------------------
---------- 
----    288  
            PARAMETER count                =        1.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      60.000      60.000 
ALGR      10.000                  75.000                  50.000      65.000 
HMSD                                          75.000                   5.000 
 
   +         ZN7 
 
HMSD     100.000 
 
----    288  
            PARAMETER count                =        2.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN     250.000      80.000 
ALGR                 100.000     280.000                 270.000 
HMSD                                         220.000                 250.000 
 
   +         ZN7 
 
ORAN     220.000 
HMSD     130.000 
 
----    288  
            PARAMETER count                =        3.000   
 
----    288 VARIABLE xsub.L   
 
             ZN1         ZN2         ZN3         ZN4         ZN5         ZN6 
 
ORAN      90.000     100.000 
ALGR      10.000                  40.000     150.000      30.000 
HMSD                                                      90.000      80.000 
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   +         ZN7 
 
HMSD     150.000 
 

 
----    235 -------------------------------------------------------
---------- 
            PARAMETER iteration            =       12.000   
            -------------------------------------------------------
---------- 
----    313 PARAMETER xsol   
 
              Labtop      telphn      Tablet 
 
ORAN.ZN1                 239.578      50.422 
ORAN.ZN2      60.000     130.000     100.000 
ORAN.ZN3      60.000     160.422      39.578 
ORAN.ZN7                  20.000 
ALGR.ZN1      70.000      10.422      49.578 
ALGR.ZN2                  50.000 
ALGR.ZN3      15.000     119.578       0.422 
ALGR.ZN4       5.000                 150.000 
ALGR.ZN5      45.385     164.299       0.317 
ALGR.ZN6      64.615      15.701      29.683 
ALGR.ZN7                 290.000 
HMSD.ZN4      70.000     220.000 
HMSD.ZN5       4.615     105.701     119.683 
HMSD.ZN6       5.385     234.299      50.317 
HMSD.ZN7     100.000      40.000     150.000 
 
----    317 PARAMETER totalcost            =  1268000.000   
 
EXECUTION TIME       =       14.976 SECONDS 
      3 MB  25.1.3 r4e34d435fbd WIN-VS8 
 
 
USER: GAMS Development Corporation, USA              
G871201/0000CA-ANY 
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ORAN ZN1   240 50 290 
ORAN ZN2 60 130 100 290 
ORAN ZN3 60 160 40 260 
ORAN ZN7   20   20 
ALGR ZN1 70 10 50 130 
ALGR ZN2   50   50 
ALGR ZN3 15 120   135 
ALGR ZN4 5   150 155 
ALGR ZN5 45 164   209 
ALGR ZN6 65 16 30 111 
ALGR ZN7   290   290 
HMSD ZN4 70 220   290 
HMSD ZN5 5 106 120 231 
HMSD ZN6 5 234 50 289 
HMSD ZN7 100 40 150 290 

  500 1800 740  
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Résumé : 
L'étude a abordé une problématique de résolution des modèles de réseau auxquels nous 
sommes confrontés dans plusieurs domaines, une tentative est faite pour concevoir un 
réseau de transport au niveau national avec trois produits, afin de réaliser des flux 
multiples dans la plupart des chemins. Chaque produit a un coût de transport différent 
pour chaque itinéraire. Chaque voie a une capacité de transport maximale, qui dépend de 
la capacité de charge du véhicule de transport. L'étude vise à réduire les coûts totaux de 
transport, en déterminant les quantités et le type de produit à transporter dans chaque 
itinéraire. Pour atteindre l'objectif souhaité, nous nous appuyons sur des méthodes 
modernes de programmation linéaire, telle que la méthode génération de colonnes et la 
décomposition de Dantzig-Wolfe à l'aide de l'algorithme GAMS, ce qui a permis à l'étude 
d'obtenir de meilleurs résultats en résolvant un problème complexe, durant un court délai. 

Mots-clés : Transport, Théorie des graphes, Flots multi-produits, Simplexe révisé, 
Génération de colonnes, Décomposition de Dantzig-Wolfe  

Abstract: 
The study addressed a problem of solving network models that we face in all fields; 
therefore, an attempt was made to design a nationwide transmission network for three 
commodities, for achieving multiple flows in most of the paths. Each commodity has a 
different transportation cost for each path. Each path has a maximum transmission 
capacity; this depends on the carrying capacity of the guiding transport vehicle in the 
path. While the study aims to reduce the total costs of transportation, by specifying the 
quantities and type of goods to be transported in each path. To achieve the desired 
objective we depend on modern methods of operations research and linear programming, 
relying on the method of column generation and Dantzig-Wolfe Decomposition using the 
GAMS algorithm. The study enabled the achievement of good results by solving the 
problem of complex models in a short time. 

Keywords: Transport, Graph theory, Multi- , Revised simplex, Column 
generation, Dantzig-Wolfe Decomposition  


