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Therevised smplex method

Let A beamm by m + n matrixof a;;'s (recall

> ai;x; < b;) with andappendeddentity matrix

of dimensionm by m (which corresponds$o slack
variables)Letb = [bq, ..., b,]! andlet

T =|z1,..., Togm]t @ngt,-- ., Tnem areslack
variables).Finallyletc = |¢q,...,¢,,0,...,0] bea
vectorwith m + n entries.Thenthe LP problemcan
be expressedsfollows:
maximize cx
subject to: Ax =0

x>0
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Basic M atrix

Every basicsolutionx* partitionsthe setof variables
Into a setof m basicvariablesanda setof n nonbasic
variables.Let B (Ay) beamatrix obtainedrom A by
consideringonly columnsthatcorrespondo basic
(nonbasic)ariables.

B Is calleda basic matrix.
In asimilarway definexg, xy andcg, cy.

Fact 1 Matrix B isnonsingular.
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Dictionary

We have:

rp = B~1b— B_lANQZN

% = CBB_lb -+ (CN — CBB_IAN)CIZN

l.e. we caneasilydescribea dictionaryusingonly the
knowledgeof whatarethe basicvariables(andof
courseoriginal matrix A, b, andc).

Question: How to obtaina new solutionfrom an old
solution?
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Revised simplex algorithm

Solve systemyp = cp

Chooseanenteringcolumn(any columna of Ay
suchthatya Is lessthanthe corresponding
coordinateof cy). If therearenonethenthe
currentsolutionis optimal.

Solve Bd = a

Findthelargestt suchthatz — td > 0. If there
IS no sucht thenthe problemis unbounded.
Otherwiseatleastonecomponendf x; — td

equalszeroandthecorrespondingariableis the
leaving variable.
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Revised simplex algorithm

» Setthevalueof theenteringvariableto ¢t and
replacethe othervaluesof =% by 7% — td.

Replacaheleaving columnof B by theentering
column.
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