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2 LinearProgramming

2 1 Graphical Solutions

Weconsider examples to illustratedifferentpossibilities forsolutions

1 Similar to introductoryexample

maximize 2 3 2 2 line x Ex t i.e slope E
withconstraints x 2 2 4 note at 2 I soeventhin underthelinedisallowed
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feasible optimalsolution a cornerpointfeasible CPF solution
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At theoptimal cornerpoint whereorangelinesmeet X 2 2 4
Xi Xi I

augmentedmatrix Y

Gaussianelimination th Ri ta 4 It

solution is II 1 1 there 2 3.2 2 1 8
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2 minimize 2 64 9 2 slope sx

constraints 37 4115 4x

Ttx 4 feasible

region5 8 140
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Z 18 6 1 9 2 anywhere
onedgeA

Anypoint on edgeA is anoptimalsolution i.e thereareinfinitelymany
Wecallsuchproblems degenerate meaning

infiniteymanypointsonthe

bounded linesegmentbetweenpoints

sidenoterecallthat xzyeosy x

g.IE
192 and13,0 i.eledgeA

3 maximize 7 442 2 I as Zincreases

constraints X 12 224 x

3xrtx 27 feasibleregion
X 12 217

BOTrix 20

I Ty It

Feasibleregion
unboundedand 2 increases in unbounded direction

There are feasible solutions but we cannotfind an optimalsolution

Note If Z wouldbeminimizedtheoptimal CPF solutionwouldbe at B 131

and 2 10.1
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4 maximize Z 3x t 4 2 Gx

constraints X t Xe E 1

2x t x2 24

XnXz20

I Xz xp

Thefeasibleregionis empty ithereare no feasiblesolutions

Wecallsuchproblems over constrained

Moregenerally twoprototypicalexamples butmixtures arealsopossible

of linearProgramming LP models are

I Activityanalysisproblem

A setof activities or products

R setof resources forproductionfacilities

Wig workloadrequiredfromactivity ie A on resource jeR

Cj availablecapacity of resource jeR

pi profitfromperformingoneunitofactivity ieA

e decisionvariables ti ofunitsofactivity ie t toperform

P problem maximize Z EApi ti

constraints EAwij X E Cj forall jeR

ti 20 forall ieA



III Diet typeproblem
F setof foods
on setof nutrients

Ci unitcostof food ie F

rj minimumrequirementfornutrient je N

aig
amountof nutrient je N fromeatingoneunitof food ieF

decisionvariables x ofunitsoffood ieF to consume

P problem a minimize Z Et CiXi

constraint E ai Xi 2 rj forall jeN

ti O forall ie F


