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Conclusion fromlast time
Weknowhow to compute all solutions to Ax b it awidematrix in the
specific form x x

basis tho where themsolves Axton 0 and x
basic hasat

least as many O entries as
numberof columnsminusnumberofpivots

totEmbafariabeststandardform

Nowbackto the standard Ii f cispities iiimize z ctx
o constraints Ax b and x 20

Howdoes the feasibleregion look like

Ax b describes an affine s bspacee.g a plane in 3d

Thefeasibleregion is thatpartof the subspacewith x 20
Frantihereallcomponents are

p

iE
g I zerol

O O

A

feasibleregionhasshapeof a simplex

Important insight If there is an optimalsolutionwe can alwaysfind one at a
cornerpoint Andthecornerpointscorrespond to thebasicsolutionsofAx b
These we can findwithGaussianelimination



A feasibleregion like inthepicturecouldarisefrome.g A 5.3.4

I Y I and bitmt
augmentedmatrix 5 3 4 12

vectorwith i component

Thepossibilitiesforbasicsolutions are

pivot in column 1 R 15 3 I 1

Iasi

pivot in column2 R 13 3 E I

has

pivot in column 3 R 14 E 4 I
x g

Nowsuppose c

Then we check Z ctx 17 2,11 1 1 1.3 2.0 1 0 3
Z stabasis 11,211 E 1.0 23 10 43

Zz Igbos 11,211 E 1 0 2.0 1 f 3

Z is thesmallest i.e x.ba is our optimalsolution



Let uswritedown our maininsightmoreprecisely

Theorem If a standardform LPproblemhasoptimalsolutions thenthere is
an optimal basic solution i.e an optimalsolutionthat is a vertex corner

ofthe feasibleregion

Proofidea

Suppose x is optimal butnot a cornerpointThenthere is always a vector v such

thatboth Xt v and x u are stillfeasible Infact since x minimizesctx
CI e ctht v ctu o

CI ECTA y ctu o
Ctu O

so Xt v and x u are alsooptimal

Then
goalongeither v

or v until we hit theboundaryofthefeasibleregion
i e until onecomponentbecomesnegative

Repeatuntil wegetstuckat a corner whereeitherv or u will leadoutof
thefeasibleregion O


