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The revised simplex method

Let beam � by � � matrixof ���� ’s (recall�� � � ���� 	� 
� �

with andappendedidentitymatrix
of dimension � by � (which correspondsto slack
variables).Let



� � 
 ���� � � � 
� � �

andlet	 � � 	 ��� � � � 	 � � � � �

( 	 � � ��� � � � 	 � � � areslack
variables).Finally let �� � � ��� � � � � �� ��� � � � � �

bea
vectorwith � � entries.ThentheLP problemcan
beexpressedasfollows:
maximize � 	

subject to: 	 � 

	 �
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Basic Matrix
Every basicsolution 	 � partitionsthesetof variables
into asetof � basicvariablesandasetof � nonbasic
variables.Let ( �) beamatrixobtainedfrom by
consideringonly columnsthatcorrespondto basic
(nonbasic)variables.

is calleda basic matrix.
In asimilar waydefine 	�� � 	 � and �� � � �.
Fact 1 Matrix is nonsingular.
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Dictionary
Wehave:	 � � � � 
�� � � � 	 �

� � �� � � 
  � � � �� � � � � 	 �
i.e. wecaneasilydescribea dictionaryusingonly the
knowledgeof whatarethebasicvariables(andof
courseoriginalmatrix ,




, and �).

Question: How to obtaina new solutionfrom an old

solution?
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Revised simplex algorithm

! Solvesystem "� � ��

! Chooseanenteringcolumn(any column � of �

suchthat " � is lessthanthecorresponding
coordinateof � �). If therearenonethenthe
currentsolutionis optimal.

! Solve

#� �

! Find thelargest

$

suchthat 	 �� � $ # �

. If there
is nosuch

$

thentheproblemis unbounded.
Otherwiseat leastonecomponentof 	 �� � $ #

equalszeroandthecorrespondingvariableis the
leaving variable.
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Revised simplex algorithm

! Setthevalueof theenteringvariableto

$
and

replacetheothervaluesof 	 �� by 	 �� � $ #
.

Replacetheleaving columnof by theentering
column.
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