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1Introduction   inequaliteswhich‖support‖theglVenincum－  

bent，Ofcourse，it also uses thelinearrelax－  

ationtoimprovethepresentincument．  

2’propertiesofthestablesetpolytope   

Themaximumstablesetproblem（orequiv－  

alelltly，themaximumcliqueproblem），isone  

Ofthe most well－Studied problemsin combi－  

natorialoptimization・WeareglVenanundi－  

rectedgraph G＝（t（E），andtheobjectiveis  

to丘nd amaximumsubset ofvertices S such  

thatnotwoelementsof S areJOinedbyan  

edge・Despitethisdeceptivelyslmpleformula－  

tion，COmputationallyspeakingitremainsone  

Ofthemostdi伍cultproblemsandhaseluded  

e飲）rtStOfindane伍cientalgorithm，inspite  

Oftheen）rtSOfmanyresearchers．  

Inthistalk，WeprOpOSeaneWeXaCtStrat－  

egy which wecal1the“branch－and－SuppOrt”  

method for this problem．Like the branch－  

and－Cutmethod，itmainlytakesapolylledral  

approachandonlybrancheswhenabsolutely  

necessary，but the philosophy behindis dif－  

ferent．Basical1y，thebranch－and－Cutmethod  

starts with a linear program which contains 

thestableset polytopeinitsfeasiblereglOn，  

andtriesto“trim”theextrapartsbyadding  

new（facet－inducing）inequalitiesthatcutoff  

fractionaloptimalsolutions．Ourbranch－and－  

SuppOrtmethodalsostartswithalinearpro－  

gram，but the difftrenceis thatinstead of  

eliminatingfractionalsolutions，itattemptsto  

provide acertificatethat agiven（good）in－  

Cumbentisoptimal．Tb do so，it addsonly  

Let G＝（竹E）beanundirectedgraph  
With vertex set11and edge set E．We  

COnSiderthefamilyofa11stablesetsof G．Of  

COurSe，thisfamilywillbecorpposedofsubsets  

Of V Foreachsubset F ofllthe chartLC－  

teristicvectorof F，denotedby X（F），isthe  

O－1vectorwhosevcomponentislif v∈F，  

andOotherwise・WedefinetheO－1polytope  

STAB（G）tobetheconvexhu1lofthesetof  

the characteristic vectors ofallstable sets of  

G，i．e．，  

STAB（G）＝COnV（X（S）LSisstableinG）・  

STAB（G）iscalled the stable setpolytopeof  

G．  

The stable set polytopeis a wellstudied  

Object，andtherearemanytypesofvalidin－  

equalitiesknownintheliterature【1】・These  

inequalities performanessentialroleinsuch  

methodsa5thebranch－and－Cut，aSWellasour  

new branch－and－SuppOrt．Perhaps the most  

We11known are theso－Called cliqueinequali－  

tiesandoddholeinequalities．The cliquein－  

equalitiessay thatfor aglVenClique K of  
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4．Findamaximumstablesetinthebipar－   

titegraphinducedbv Slus2，andup－ ヽノ   
date Slifnecessary．  

5．Add a newinequality which supports   

Sl，andcutsoffthefractionalLPsolu－   

tion（ifpossible），SOIvethenewrelaxation  

alldgoto2・  

Ofcourse，WeCannOtalwaysobtainamax－  

imum stable set of G by the above proce－  

dure・Tbguaranteeoptimality，Wemayhave  

to branch．However we omit details of the  

branchingprocedure，Sinceweemploythenat－  

uralstrategies．  

G，  

∑・i、．・≦1  
t，∈〟  

isvalidforSTAB（G）．Similarly，theoddhole  

inequalitiessaythatbraglVenhole H whose  

Sizeisodd，  

l均一1  
∑㌫≦  
t，∈〟   

isalsovalidbrSTAB（G）・   

AnotherimportantpropertyofSTAB（G）is  

that optimizingalinearfunction overaspe－  

Cialtypeofface，Canbeeasilyaccomplished．  

Namely，foranytwostablesets Sland S2，  

themaximumstablesetinthegraphinduced  

by Slus2 andbeeasilyfound（thisprop－  

ertyisgeneralizedin［2】）．Thatis，itsufBces  

tofindamaximummatchinginthebipartite  

graphinducedby Slus2・Thispropertywill  

be used toimproveincumbentsin our algo－  

rithm．  
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3 Thebranch－and－SuppOrt method   

Inthissection，Webrie8ydescribeournew  

method．Aswehavementioned，themainidea  

istotrytoprovideacertificatethataincum－  

bent which we believeis optimal，isindeed  

Optimal．Basically，it executes the folowlng  

StepS，   

1．Findanincumbent Sl，COnStruCtallLP  

relaxationand soIveit．   

2．Iftheoptimalvalue＝＊ oftllerelaxation   

satisfies z＊－tSll＜1，thenstop；Slis  

amaximum stable set．   

3．Otherwise，COnStruCt anOther stable set   

S2（possiblyusingtlleOptilnalsolutioll）．  
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