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Out jable

Wecontinue our examplefromlasttime 1 1 1 1 0 0 0 1
0 3 0 0 1 0 0 3
0 2 1 1 0 1 0 3
0 1 1 1 0 0 1 5

0 704 4 0 0 0 1

thereZ decreasesthemost

QuestionWhatisthe leavingvariable

Lasttime pivotin Ry Is asleavingvariable didnotwork sincethens became
negative

Whydidthishappen

Atbasicsolutionwithincluding u astheenteringvariable wehave

X 1 Cata 20 3 nobound on a

S 3 0 u 20 noboundon a

52 3 1 a 20 need us

53 5 tu 20 need us E so if weincrease a pto 5 we willvidatethisconstrain

Generalrule take the rowwiththe leastpositiveratioofcoefficientfromrightmost
column tocoefficient in newentryvariablecolumn

Here weneedtotake pivot in Rs i.e s asleavingvariable



We compute

X Xe U V S Sz S

R Rn Rn f 38 8 918 34 Xr 4,4 3,5 3,53 2
0 2 1 1 010 3 Xr O V 0,52 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

iii Repeat entryvariable xz leavingvariables

X Xe U V S Sz s

truth Rn 1 0 0 0 033 X xe n 5 5
RutRe Re O O O O 1 1 1

3RatR Rs O O 1 1 0 3 3 1 0 52 0 53 0 and
3Ry Ry O 1 0 0 0 3 I 3

Z ng
3RutRs Rs O O O O O 1 3 19

th
botharenonnegative

no furtherimprovementpossible

Wefound an optimalbasic solution

Summaryof rules

Enteringvariablecolumn
choosetheonewithmostnegativeentryinobjection function

vow

If allentries are non negative solutionhasbeenfound terminatethealgorithm



leavingvariable
choose row with theleastpositiveratioofrighthandcoefficient

to coefficient in that column

If notpossible if all coefficients in columnarenegative wehavefoundthatthe

feasibleregion is
unboundedandobjectivefunction canbemadearbitrarily small

Note sometimes it is noteasy to choose a feasiblebasicsolutiontostartwith
we will dealwiththatlater

Anotherexample

Maximize Z 2xtX withconstraints X 1 211 xatxzts.IT

X 2 212 x 2 2 52 2

Fritz O

jewentryrow
Simplex tableau

x te S Sz

1 I 1 0 1

leastpositive 2 0 1 2
bothpositive so we can immediatelysee

ratio that a basicfeasiblesolutionis
actually theonly

1 O O O
x 01 2 0 s 1,52 2 with2 0

positiveratiohere

Sz leavingvariable

te te S Sz

RatR Ri O 1 1 3

1620 1 2

ZRztR Rs O 050 2 4

x shouldbenewentryvariable

butnoneof theseratios arepositive



We can increase Xz as muchas we like noboundaryconstraint i.e we can

make Z morenegative
withoutbounds

unboundedfeasibleregionI
Graphically

a
Zlarger

X

x x


