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last time standard formof CP problems minimize Z Ctx

constraints Ax b
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Howdoes the feasibleregion look like

in our firstexamples notstandardform polygon
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possibleCPFsolutions
Intuition if thereis an optimalsolution thereis

at least one whichis CPF
IXn

feasibleregion

in standard form at
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cornerpoints arebasicfeasiblesolutions

d
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O Xn

Intuition if thereis anoptimal solution atleastoneshouldbebasic

last time with Gaussian elimination we can find basicsolutions

these are theparticularsolutions to Ax b with xj 0 for jeg
B setofcolumnswithpivots



let us now prove our intuitionfromabove

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

ofthe feasibleregion

Proof We suppose x is an optimalsolutionwhichis notbasic
i e wearenotalreadyattheboundary

let us assume that allcomponentsof x are non zero otherwisewe disregarddelete the

Ocomponents which doesnotchangetheproblem

Idea Now weshift x withoutchangingthevalueoftheobjectivefunctionuntil
we reach a basicsolution hittheboundary 7

Since Ax b is a linearconstraintand x 0 theremustbeat least one direction
vector v40 sothat xt v and x u are still feasible

component 0
atleastone

onthis
boundary

Wehave Alxtrl b Axt Av b andsinceAx b weget A v0
Ctx ctr

since x is optimal CtxEct xt v i.e Ctu20

Ctx Ect x v i e Tv to ctr so

Ctu 0 x I v doesnotchangevalueof objectivefunction



Now let u haveat leastone negativecomponent otherwisetake v insteadof u
thisis tomakesure we actuallygotowards a corner

Then x Xu for XETO1 is feasible and CTA Xv It too ctx so
Xv is also optimal

NowincreaseX at somevalue X X one componentof Xt tu willchangesign
from to thusleavingthefeasibleregion

x txt is stillfeasibleandoptimal andhas

atleast one component 0

Finally we repeat this until solution isbasic

0

Conclusion Weneed to checkonlybasic feasible solutions


