
 

OperationsResearch JacobsUniversity Fall2022 Session4

Prof SorenPetrat Sep13,2022

GoalWriteLP problems inthefollowingstandard form

Noteminimization
Minimize 2 Ctx with selim x EIR isjustaconvention

here

Constraints Ax b with A annum matrix belt
and X 20 meaningXj20 for all j 11 m

Weillustrate thiswiththe followingexample proofbyexample

Maximize Z X 2 2 3 3

Constraints X x2 3 1

2x txt 2 32 5

Xn Xz 14

Ktx 15

so

220

Step 1 Turn maximizationintominimization

Ourexample Minimize É X 2 2 3 3



step2 Slackvariables

Firstwriteinequalities in standardorder allvariablestotheleft numberto
theright c sign
Ourexample Write as 2x x2 2 315

Then t rn inequalitiesinto equalities non negativity constraints by

introducing
slackvariables s

Ourexample Write 20,30 as

2x x2 2 3 5 5 with S 20

X Xz 52 4 with 5 20

Xz tx 53 5 with 5,20

Step 3 Replacevariableswithout nonnegativity constraintbydifferences

Ourexample x has no nounegativity constraint

write x u v with u 20 v20

To summarize wehave rewrittentheprobleminstandardform with
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We are now confrontedwith solving a systemoflineareqs Ax b with
Ae Matluxm belt

Note

As in the exampleabove forus A istypically awidematrix m n i.e the

systemis underdetermined and there are manysolutions

In Finite Mathematicsyoulearnedabout least norm solutions i.e solutionsthat

minimize11 11 Ourgoalis Find
solutionthatoptimizesthelinearobjectivefunction

First How do we findall solutionsto Axeb AfterwardsHowdoweselectthe
optimalone

UseGaussianelimination tobringaugmentedmatrixinto
reduced now echelon form

d
Allrowswithjusto'satthebottom

Ex A fi b f
Leadingcoefficientofanonzero

3 augmentedmatrix 1 3 1 1 2 fromnowaboe
z 6 0 1 1 Allleadingcoefficientsare1

dad echelon form

th oftheone

theyarecalled pivots

Eachcolumnwitha leading1
hasO's inallotherentries

E.g 882RatRz Rz
1 3 1 1 2
0 0 2 3 3

i p
pivots

Ritz

This corresponds tothetwoequations
Re Re Re
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3 t Xy

ii e wehavetwo freevariablese.g Xy M XE X


