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2.4 The Dual LP Problem

let us consideranotherexample

A factory produces cars al and trucks x Weaim atmaximizingthe

profit 2 3 2 2 subject to the constraints

profitpercar Profitpertruck minimize Z 3 1 2 2

5x I 100 car assembly need 5h per car 100havailable l

10x I 100 tuck assembly a

4 2 3 21100 metalstamping a

3 5 21100 engineassembly 141
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Now we wouldcomputethesolution viathesimplexmethod
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Done

Optimalsolution X 201 2 25 s I s 3 s 0,53 0 with Z Y
d

meaningprofit 2 21 1
Nownote

Constraints111 and131 hold withequality no slack S 0,5 0 These are

thebindingconstraints

Constraints121and4 are non
binding

Generally

Wehave n physicalvariables m slackvariables constraints ihere u 2 m 4

Unlessthereisredundancy mvariables arebasic

Typically all physical variables arebasic so also m n slackvariables arebasic

Thus n slackvariables are typically non basic1 0 inoptimalsolution Thesecorrespond
tothebindingconstraints



Knowingour optimalsolution we
could forgetaboutthenonbindingconstraints i.e

we can write our solution inthefollowingway
binding

constraints

constraintis 5 1 1 want A jlet A É constraint n

Since I is now a square un matrixwithfullrank it canbeinverted x A 5

ZIYI III
5 Ytb whereYeti yer filledupwithzeros

inourexample i e hady É
Note For 2 2matricestheformula fortheinverseis I ad be Id

Hereconcretely YI at A 3,21 15
1
13 2 I 45

I 1 10 y Is11,070,01

Test Yt5 1 11 101 11 17 7 EZ I


