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AugmentedPath algorithm Drawnetworkas
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Augmentingpath
directedpathfromsourcetosinks.t every archasstrictly

positivecapacity

Now choosean augmentingpath inpicturesmallestpossiblenumberat
increaseflowby residualcapacity

t beginningof arcs

repeatuntilno augmentingpathcanbechosenanymore



For our example
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No moreaugmentingpaths wehavefound an optimalsolution 8 6 14tripscan

bemadefrom to moredetails canbereadofffromfinalpicture

Moregenerally all theprevious 3problem types canbe formulated as

minimumcostflowproblems

Example HillierLieberman Chapters3.4and9.6
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General formulation a nodes ie N

directedarcs i j le A

Cij unit costoftransportation on are i jt

Uij max capacity on arc i j
nodeconstraints bi 0 forsupplysourcenodes

bi c o for demandsinknodes
a bi O for transshipmentnodes

Xij flowfrom i to j decisionvariables

LP formulation Minimizecost2 EjCijtij
Constraints FXij

outgoing III
bi forallnodes ien

in
incomingflow

at nodei

and Of xijeuij forall arcs i jle A

NoteSimilarly as discussedbefore

One can show that a necessaryconditionforfeasible solutions is Fbi 0
supply demand This can alwaysbeachievedby introducingdummynodes

similarly as wediscussedbefore1
Allbasicvariablesin allbasicfeasiblesolutions areinteger if allbiand ai areinteger
A faster networksimplexmethod is available



How can our previous casesbeformulated as mincostflowproblems

Transportationproblem only supplyanddemandnodes no transshipment nodes

all up n since no upperboundconstraints

ShortestPathproblem origin supplynodewithb 1

destination demandnodewithby 1
othernodes are transshipment

drawallarcs inbothdirections exceptsourcesink

all Uij D

MaxFlowproblem all Cig O

source b F large sinkby E allothernodesbi O

Uij as given

extra are from sourcetosinkwithcot M verylargelandnot n


