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2 3 The Simplex Method

Conclusionfrom previouschapter alliomponentsto

For a standardformLPproblem weneed tocheckonlybasic feasiblesolutions

We can findbasicsolutionswithGaussianelimination

So in order to find optimalsolutions we couldsimplygothroughall possible
basicfeasiblesolution

BUT For largeproblems this iswaytoo computationally expensive
The followingmethodis faster

Simplexalgorithm

1 Startwithanybasicfeasiblesolution

Iii Swap onebasicvariable leavingvariable foranothervariable entering

variable s t objective function improvesthemost

iii Repeatthisuntil no improvementofobjectivefat ispossible

let us work o t the detailsusing the example fromSession3
te te u v s sa s
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We write it as a simplextableau

n u r sis
1 1 1 1 00 0 1

1 O o o p o
5A

I 2 3 3 00 0 Z addCI Z as lastrow

itWeneedto find abasicsolution lolmusssus arealreadyintherightformweneedtolooseone
more

let us choose taSaSa s columns as ourpivotcolumns

sheavealreadypivotcolumns
Wecoldhavejustaswellchosentrim or V

Weneed to eliminate 0 entries
nowthesefourcolumnsare thepivotcolumns

na risks
1 1 1 1 00 0 1

2RntRz Re O 3 0 0 1 0 0 3
RitRs Rs O 2 1 1 01 0 3

0 1 1 1 001 5

zip
NoteByeliminatingthepivot

RatRs Rs O 7 4 4 00 0 columnentryhere we canread

off Z on theright t therel
meaninghomponents 0

Abasicfeasiblesolution is X 1 x 0,4 0 v 0 s 3,52 3 53 5

There 0 2 1 ii e 2 1 recallhowwegot1 basicsolutions

at thelastrow lefthandside sessions and

Hereweavelucky Ourbasinsolutionisalsofeasible

ifthiswerenotthecasewehavetotrydifferentpivotcolumns I



NoteWemake one more simplification inthenotation

X Xe U V S Sz s

1 1 1 1 00 0 1
0 3 0 0 1 0 0 3
0 2 1 1 010 3
0 1 1 1 001 5 WedeletetheZhereithenthisnumberis
o s 4 4 000 equalto Z atthebasicsolution

9
thistracks Fie thisshallbemaximized

ii Entryvariable Goalongdirectionthatimproves objectivefunctionthemost

Out
stable

1 1 1 1 00 0 1
0 3 0 0 100 3 Geometrically Goalongdirection
0 2 1 1 010 3 wheretheslopeismostnegative0 1 1 1 001 5

0 7044 000 1

ichoosethecolumnvariablewheretheentryinthelast row is the
mostnegative If allentriesarepositiveweavedonebecauseZ cannotbe decreasedfurther

QuestionWhatisthe leavingvariable i.e inwhichrowliniolumnalsholdweptthe

newpivot



At the basicsolutionwithincluding 420 astheenteringvariable wehave
feedstobe tobefeasible

x 1 Cela 20 nobound on a lanepos uwoldwork

S 3 O u 20 noboundon a lanypos uwouldwork

52 3 1 420 need us thisis thestrongest ionstraint

53 5 1470 need asf leg if wewoldincrease up to5 wewouldend
upwith an unfeasiblesolutionHTdoxsa.se angeifweinivease

a untiltherespectivevariableAaSnsoust is0 3 choose52

Generalrule take the rowwiththe leastpositiveratioofcoefficientfromrightmost
column tocoefficient in newentryvariablecolumn

Here weneedtotake pivot in Rs ii e s asleavingvariable

We compute

X Xe U V S Sz S

R Rn Rn f 3 8 8 918 34 4,4 3,5 3,53 2
0 2 1 1 01 0 3 Xr O V O 52 0

Ry Ry Ry O 030 O O 11 2
and 2 13

4RstRs Rs 0090 0 040 13

nextentryvariable X
newpivot onlypositiveentryinthiscolumn newleavingvariable S

Weneedtodoanotherstep
Wearefinishedwhen all entriesin thelast row are nonnegative


