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Opera-onal	
  Research	
   Transporta-on	
  

Tolstoĭ	
  1930:	
  min-­‐cost	
  transporta-on	
  

Kantorovich	
  1939:	
  	
  “Problem	
  C”	
  

Koopmans	
  1942:	
  transshipment	
  problem	
  

Dantzig	
  1947:	
  linear	
  programming	
  

Hitchcock	
  1941:	
  transporta-on	
  problem	
  
PLANNING	
  OF	
  

TRANSPORTATIONS	
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Ford-­‐Fulkerson’s	
  “max-­‐flow	
  min-­‐cut	
  theorem”:	
  

maximum	
  flow	
  value	
  =	
  minimum	
  cut	
  capacity	
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Uncoupling	
  only	
  at	
  rear,	
  aQaching	
  only	
  at	
  front!!	
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“liRing”	
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maximum	
  flow	
  value	
  =	
  minimum	
  cut	
  capacity	
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min-­‐max	
  implies	
  efficient	
  algorithm	
  
(with	
  M.	
  Grötschel	
  and	
  L.	
  Lovász	
  (ellipsoid	
  method))	
  

efficient	
  minimizaCon	
  of	
  submodular	
  funcCons	
  

is	
  solvable	
  in	
  polynomial	
  -me	
  for	
  directed	
  planar	
  graphs	
  
for	
  any	
  fixed	
  number	
  of	
  terminals.	
  

The	
  disjoint	
  paths	
  problem	
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