
 

OperationsResearch JacobsUniversity Fall2021 Session 9

Prof SorenPetrat Sep30 2021

Lasttime Wesolved an LPproblem first andthendefined shadowprices
Today Howto computeshadowpricesdirectly viasolvingthedual LP problem

Recall theexamplefromlasttime maximizeprofit 2 30 20 2 Ctx
withconstraints s 100

x I 100 Axeb

30 2 I 100

a 50 2 I 100

Xr te 2 0

Now Consider thefollowingscenario A companywants tobuy our productioncapacity

What are fairpricesyayepy forthe resources 111,121B 141

In our example profitper car

profitpertruck

current car assemblyhours forconstraintAl forconstraint131 for
constraint141

trucks 100for it for131 for 4

Thus wewant 5kt test 3ya 23 sellingcapacitytoproduceone car truckneedsto

Eggett
beat least asprofitableasproducinga car truck

Recall A AE 8 is thetransposeof A



The pricefor all capacity is y 100 ya100 by Minimizingthisyieldsthe
minimumprize

This leadsto the dualproblem minimizeby
subjectto Atsc and y20

as compardtotheoriginal primalproblem maximizeCtx

subjectto Axeb andx D

Tworesults about therelationbetween dual andprimal LP

Notethat ctx xtc e xTATy AxTyebty
ceAtty ABIEBTAT Axeb

This is known as weakduality

If x is a solution to theprimalproblem i e it is feasiblebutnotnecessarilyoptimal
andy is a solutiontothedualproblem then ctx ebty

Abithardertoprove butintuitivelyclear is strongduality
Thedualhas an optimalsolution if andonly if theprimaldoes Inthis case
ctx bty


