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単純多角形の生成に関する発見的手法：
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AbSlract・平面上の〃点からなる集合Ｓが与えられた時,Ｓの点を頂点として持つ単純〃角形をランダ

ムに生成する問題について考える．これまで,カウンテイング問題でさえ難しいと思われているため,発
見的な手法の開発が行なわれてきた本論文では、三角形分割を用いる発見的手法を提案する．これは，
可能なすべての単純多角形を非負の確率で生成するＯ("log"＋ｎ時間アルゴリズムである.ただし、ｆ
は辺のフリヅプ操作の回数とする．この手法はこれまで知られているＯ("4log")時間アルゴリズムより
も効率的であると考えられる．

KeywOmS:計算幾何学,幾何学的数え上げ,単純多角形,三角形分割,発見的手法．
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Abstract・ＧｉｖｅｎａｓｅｔＳｏｆ〃pointsintheplane,randomlygenerateasimplepo1ygonwithJzsidesusmgthe
pointsofSasitsvertices,orcomputeasimplepolygonalizatiｏｎｏｆＳ・SincethecountingprOblemseemstobe
quitedifHculLheuristicapproacheshavebeenadoptedduringthepastdecade・Weproposeatriangulation-base
heuIisticalgorithmwhiChgenerateseachpossiblesimplepolygonwithanon-zeroprObabilityinO("log"＋、
time,whelefisthenumberofcdge-nippingsIhistimecomplexityhasanadvantagcoveraknownO("4log"） 
algorihn． 

Keywords：Computationalgeometry,geomemcenumeration，simplepolygon,polygonaUzation,triangula-
tion,heuristics． 

lhtroduction 

GeometricEnumerationdealswithproblemoflistingaUgeometricObjectsthatsatisfyaspecifiedpropertyTypi-
calObjectstobeenumeratedaretriangulationsofasetofplanarpoints・Triangulationisoneoflhemostimportant
geometricstructuIesinComputationalGeometry[6,32】,sothatanumberofliteratulchaveproposedgoodenu‐
meratingalgorithms[4,5,1L 

Inadditiontotheol巳ticalinterest,generationofrandomgeometricobjectshasappUcationsthatmcludetesting
andveriiicationoftime-complexityofcomputationalgeometricalgorihnsfOrpracticalratherthanworst-case 
behaviorblnthatscnse,generatingashnPlepolygonseemstobepracticalandmoreimportalltthanatriangulation， 
sincethelcaremanyapplicationswmchtreatasimplepolygonasaninstanceingeOmetricoptimization,suchas 
ArtGa11eryPrOblems[30,36],PolygonPartitioning[Z1LGeometricShortestPaths[18],andｓｏｏｎ[33,17]・This
paperconsidershowtogeneraterandomsimplepolygonsefIicienUy6 

ProblemstatementGivenasetSof〃pointsingeneralpositionmtheplane,randonnygenelateasimplepolygon
whosepolygonverticesareprciselyofS,orcomputeamndoms航p/epolygo"αJiZα"o〃ofＳ・

ＭoIepleciselybwewouldlikepolygonalizeasetSofpointssothateaChmemberOfallpolygonnizations 
ofSisgeneratedunifbrnnyatrandom､HoweverbexammngthesetofallsmplepolygonalizationsofSisquite 
difliculteveninthecountingproblemwhichaskshowmanysimplepO1ygonalizationsaIcthereinS,ｓｅｅ[271 
AbriefhistOIyoftheasymptoticboundsonthisnumberaIesunⅡnarizedbyDemaine[12].ThecumenUyknown 
appmximateupperandlowerboundsareO(86.81")duetoShalirandWelzl[34]ａｎｄＱ(4.642")duetoGalcia 
NoyandTbjel[16],IespectivelyDuetothehighupperboundhcuristicappmacheshavebeenadoptedtogenerate 
asimplepolygona1izationdulingthepastdecade． 
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RelatedworksSimplepolygonalizationsalealsocalledsimplepO1ygonizations,orclossmg-fieeHamiltonian 

cycles,orplanartraveungsalesmantours・TY1ereareafewrelatedoptimizationprOblemssuchastheTravehg
salesmanproblemlnfact,theproblemsfOrcomputingasimplepolygonalizationwithIheminimumtotalpolygon 
edgelength[39]orwiththeminimumormaxlmumarea[14]areﾉVP-complete・

Aswementioned,itisanOutstandingopenplOblemwhetherthenumberofsimplepolygonalizationsofScan 

becomputedinpolynomialtime・TherearetwodifferentappmachesintheUterature:ｏｎｅistoinvestigateasUb-
classofsimPlepolygonssuchasx-mollotonepolygons[26,40],andstart-shapedpolygons[2,3,37,38];theother 
istodesignanefliciemheu1istics[2,3,10,31,40lAuerandHeld[2],andZhu,Sundaram,SnoeyinkandMitchel 

[40]independenUyproposedapracticallyusefUlheuristic,socalled2-optMoves,Itcangenerateeverypossible 
simplcpolygonalizationwithaposjmﾉepわりα伽!y(thisimPliesthereiSnopossiblesimplepolygonswhichcannot
begeneratedbytheheuristic).Anyotherheuristicscannotgenerateallpossiblesimplepolygonalizations,oral℃ 

mpracticalbytheexpelimentalresultsofAuer[3]、
２－optMovesiscxperimentaUygood,but,itrequiresOOz3)times"untangling2-opt，，movesbefmeconver‐ 

gencetOasimplepOIygonmtheworstcase,asisprovedbyVanLeeuwcnandSchoone[23]Hence,thetime 
complexityof2-OptMovesiｓｏ('24log")wiIhSweep-hetechnique(seee､9.,【6])intheworstcase・Inparticu皿
animPlelnentationof2-optMoveshasbeenmC1udedmCGAL[8]・Unfbmmatelyittakcstoomuchtimetoim‐
plement2-optMovesfOralalgerinstamce,andanyalgorithmsproposedsofarseemtobeimpracticaLWepropose 
asimpleheuristicalgorithmwhichrunsfastenOUghevenfbralalgeinstance． 

OurcontributionSWeproposeatriangmation-baseheuristicalgorihnwhichgenerateseaChpossiblesimple 

polygonwithapositiVepmbabnityinO("log"＋Dtilne,wherefisthenumberofcdge-mppmgopemtions 
whichmayhaveeffectontllerandomness､ThismaynnprovethetimecomplexityOOz41og")of2-OptMoves・

OuralgorithmcOnsistsofthreephases:first,itgeneratesatriangmationTofgivenpointsetatrandom;next 
computesarandommaximalpoJygo〃r"ｅｏｎｔｈｅｄｕａｌＤ(T)ｏｆＴ､ApO1ygontree7onthedualD(T)ofa
triangnnationTisatleesuchthatUvE7g-1(v)isasimPlepolygon,wheregisbijectionfromafaceinTtoa 
vertexinD(T);andiinanyconstructsasimplepolygonbytraversingonthemaximalpolygontI巳ewithdeptMrst
search 

hsection3，wedesclibeourheuristicalgorithmmdetaiLOurheuristicalgonthmmayapphcabletothe 

generalizedsimplepolygonanzationprOblems､WediscussinSection4､Finally;weshowfUtureworlnsmSection 
5． 

ZPrelimimmies 

Apobgo〃isaregionoftheplaneboundedbyafinitecollectionoflinesegmentsfOrmingaC1osedcurve,A
polygonPissaidtobesiJ,qp化ifpointsoftheplanebelongingtotwopolygonedgesofPaIeUmitedtothe
polygonverticesofP・Hence,thereal巳noselfLmtersectionsornoholes(seeFigl),andthenasimplepolygon
iStopologicaUyhomeomorphicimageofadisk・Fig.１(a)and(b)depictasimplepolygonwith64vertices，
andanonsimplepO1ygonwith5selfLmtersectionsand3holes,respectivelylnthispaper,polygonsmeansimple 
polygonsunlessitisstated・WesometimestreatapO1ygonPwitMvertices,orA-gon,asaci１℃ularhstofkpolygon
vertices(1'1,Ｖ2,…,vjbvk+1＝yl)inclockwise-orderanddenotethenumberofpolygonverticesorpolygonedges 

bylPl 

ThmughoutthispaperweletSstandfOrafinitesetof〃pointsintheplane・WeassumethatSisingeneral
position,i､e､,ｎｏｔh１℃ｅｐｏｍｔｓａＩＢｃｏＵｍｅａｒａｎｄｎｏｆｂｕｒｐomtsalecocimularB 

Ar"α昭"JQZjO〃ofplanarpomtsS,denotedbyT(S),isasimpncialdecompositionofitsconvexhmC打(S）
whoseverticesarpreciselythepointsinS、Inotherwords,atriangUlationisamaximalcrossing-freegeometric
2mphonS(inageometIicgraPhtheedgesaⅡcrealizedbystraighthesegments).Tbdis血gUishtheterminologies
of`vertex，ａｎｄ`edge，betweenpolygonandgraph,weexplicitlyspecifythemodifier"polygon，，fbrvertexand 
cdgeofpolygon・

InatriangUlationT(S),anedgeeofT(S)is/７柳α肱ifitisadjacenttotwotriangleswhoseunionisaconvex
quadrilateralCBMjI2pmgewemeananopemtionofremovingefOrT(S)andreplacingitbytheotherdiagonal 
ofChlthiswayweobtainanewtriangulationr'(S),andwesaythatT'(S)hasbcenobtainedfiomT(S)by 
meansofa汎ip・LawsonI22]showedthatanytwotriangUlationsofaPlanarpointsetcanbetransfblmedintoeach
otherbyHippingedges・Fortune[15]showedIhatatmost(;)HipsaZesufMenttocomputeDelaunaytriangulation、
TY1isimpliesthereexistsasequenceofOOz2)HipswhichtmnsfOnnsatdangulationtoanyoIhemMorepreciselyぅ

－４２－ 



Iｏｎｓ 

(a） (b） 

Fig.１.Simpleandnonsimplepolygons 

HUrtado,NoyandUrrutia[19]showedthatifasetof〃pointshasAcom'e】MtJye布1,thenonetIiangulationcanbe
transfbnnedintotheothertriangulationusingO(肋)Hips・

WedenoteasetofvertiCes,edgesandfacesofT(S)ｂｙＶ,ＥａｎｄＦ,respectively6AtriangulationT(S)is 

alwaysassociatedwithadZm！８、pﾉhLetD(T)＝(V､,E､)bethedualgmphofT(S).Wecandefineabijection
g：Ｆ－ＶＤａｎｄｔｈｅｎ(γ,ｗ)EEDfbranydistinctv,wEVDifandonlyifthetriangles,orthereverselmages， 
g~'(v)andg-1(w)shaIeaconmonedgeinEFig､2(a)and(b)depictatriangulationofp1anarpointsanditsdual 
gFaph,respectivelyb 

(a）（b）（c） 

Fig2,TriangUlationT(S)ofplanarpoints,itsdualgr3phD(7),andapolygontreeonD(T)． 

WeneglecttheunboundedfacematriangulationanditsduaLSo,wewillIefereaChfacematliangulationas 
triangle,andthedeg[eeofeachvertexinthedualisatmost3.SinceatIiangulationT(S)isaplanargraph,thesize 
ofatriangmlationanditsdualcanbederivedfi｢omlheEuler，sfblmma2HencewehavethatlV|＝",|E|＝3"－３－A， 
|F|＝lV1Dl＝2"－２－k,andlEDl＝3"－３－２k,whereハーlC7Y(S)|・

Wealsoconsiderapoblgo"mZmg吻伽"ofasimplepolygonP,denotedbyT(P),thatis,asimpucialdecom‐
positionofPwhoseverticesalepreciselythepolygonverticesofP,orthesUbdivisionofPintonon-ovedapping 
tIianglesusingdiago､alsonlymlefbUowingtheoremsaIeimportanttodesignourheuristicalgorithm． 

Theor巴ｍｌ（IriangmationTheorem,seee､9.,[30]).酌erysmZpﾉepob/go〃α伽応ａｐｏｌｙｇｏＭｍ"g吻加"・Ａ
ｓ"叩にpolygo"q/〃v伽Ｃ＆Ｆ腕CZybepam"o"ed腕〃〃－２ｍα"gJCsbyqC城"o"αﾉ"－３加陀ｍａＭｊａｇｏ"αJ３．ロ

lconvexlayersinasetofplanarpointsaIcObtainedfiomremovingUleconvexhull(theiirstlayer)andrepcatingtheoperation 
withtheremainingpointsetuntilnopointisleft 

2FbranyplanargmphG＝(ＭＥ),wealwayshavelVl-IEl＋ＩＦl＝1． 
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IheOrem2（seee､9.,[30]).medZJaJgmphq/αr"α"g"〃io"q/･asjmpﾉCpobIgo"/bmzsar"e、 ロ

Theorem3（Meisters,IWoEarsTheorem[25]).Ｅｉ'elysi腕p比polygo"ｗ肋〃三４１ﾉe"iceshasaZ比mrZwo"o〃

ove"q〃ｍｇｅａ応.Ａ"earq/si"lpJePob'go"Ｐｊｓａ伽"gにs"cMmro艇q/iZSecZgesiFadmgo"αＪｑｆＰａＭＺｌｉｅ
"'１m加mgrwoeCige8α”edgesq/P．□

Wedeiineapolb'８０〃舵eonthedualofatriangmationT(S)ofPlanarpoints､ApO1ygontlee7＝(吟,Eγ）
onthedualD(T)＝(Vの,ＥＣ)ofatriangPlationrisatleesuchthatUvE7-g-1(γ)isasimPlepolygon,whe1℃gis
bijectionfi｢omafaceinrtoavertexinD(T).Hence,wesayapolygontree7mczx伽Jifandonlyifappending
anyedgeeEＥＤ１Ｅ７ｈｔｏＥγmakesUvE7-g~'(v)nonsimPlepo1ygon・Fig.２(c)depictsamaximalpo1ygontlee
andthedualpolygon． 

３HemisticAlgoritBnm 

Inthissection,wedescribeatriangulation-baseheunsticalgorithmfOrcomputingasimplepolygonanzationof 

S・WeassumethataUiangUlationT(S)isstoredinacanonicaldatastructurefbrmaintainingP伽arSmzighr
LmeGmp/issuchas肋脆dgedatastructure[9]ordoUblyconnectededgelistI6].Ｈalfedgesupportseflicient
localmodificationswithconstanttimesuchasedge-Hippingoperation・ＮｏｔｅIhatwedonotexpliciUymaintain

D(T),smceHalfedgeprovideselIicientfi】nctionsfbrthebijectionbetweenr(S)wiUnD(T).A1gorithmlshows
anoutlineofourheuristicalgorithmfbrcomputingasimplepolygonalization． 

Algonthml:Heuristicfbrcomputingasimplepolygonalization 

Input：AsetSofpointsingeneralpositionintheplane 

Output:Arandomsimplepolygonalization 
lLetinitializeT(S)witharandomlygemeratedmangulationofS； 

zConstructthedualgmphの(T)ofＴ(S)；

３Computearandommaximalpo1ygonlree7onD(T)；‘ 
４cons、ctasimplepolygonbytmversingthe⑪ee7widldeptMrstsearch；

３．１０ngeneratingarandOmtriangulation 

hthcfirstofA1gorithml,ｗｅgeneratearandomtriangulationT(S)RecenUylconsideringarandomtriangulation 
hasbeenreceivedvariousattentions・Fbrmstance,SharirandWelzl[35】showseveralresultsonthenumbersof

planartriangulationsbyusingsomepropertiesofrandomtriangmationsHowevemitdoesnotseemthatmany 
havebeenknownaboutgeneratingarandomtriangulation,althoughEpstCinandSaCk[13]proposeefIicientO("3） 
andＯ("4)timealgorithmsfOrcountingtriangulationsandgeneratingarandomoneofagivensimplepO1ygon 
with〃ｖｅrtices,respectively・Aichholzer[1,Section43]suggestsanideafbrgeneratingarandomtriangUlation：
first,enumerateaUpossibletIiangnlations,andnumberthemingeneratingorder;next,generateamndomnumber 

ｱE{ｉ智,wheIe`(S)isthenmmbcroftriangmnationsofS;finanWeportthel-thtriamgUlationltsecmstobe
expensivetocomputeaUtriangUlationsfbrlaIgerinstances・

OurideaofgeneratingarandomtriangmationistopeIfOrmrandomedge-UippingoperationsHoweveLitis 
afOUdoreopenproblemtodetcnninedlemixingrateoftheMa[kovprocessthatstartsatsometriangulationand 
keepsflippingarandomflippableedge;see[24,28]wherethisistreatedfbrpointsinconvexposition・InfacLthe
mixingrateoftriangUlationofPlanar〃pomtsmconvexpositionisboundedbｙＯ("4log")．

ThisleadsthatourO("log"＋Dhemisticalgorithmhasthesametimecomplexityasthatof2-optMoveseven 
mthespecialcasefOrwhichaUplanarpomtsal巳maconvexpositionHowev“wccangencrateanytriangulation
ofSwithapositiveplobabiUtybyperfbnningrandomO("2)edge-Hippingoperationsintheworstcase・Sincethc
expectednumberofconvexlayersfOr〃unifbrmlyandindependentlydistributedpointsise("2/3),duetoDalal
[11],randomＯ("5/3)edge-HippingoperationsmayberequiredintheaveragecaseIherefOre,whenwestandfbr 
thesensethatwewanttogenerateapO1ygonasaninstance,ordonotrequirefaimessofgeneHntedpO1ygons,we 
canconsiderourheuristicalgonthmhasadvantageto2-optMoves． 
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3.2Computingarandompolygontree 

WMescribeaprocedurefbrcomputingarandompolygontlee7onthedualの(T)＝(ＶｎＥＤ)oftriangUlation
TofS・Algorithm2isapseudo-codefbrcomputingarandOmPolygontree7IhroughouttheA1goHthm2,we
maintaintwosetsXandY:XisasetofverticeSmViDvisitedsofar;YiSasetofculTentcandidateedgesinED 
whichconnectbetweenverticＣＳＶ*ＥＸａｎｄｗ*ＥＶ幻lXInlhelme6-14,theprocedureaugmentsthecu1Tent
polygonneebyaddmganappropriateedgeoneatatime､Anedge(v*,ｗ*)EEDisadmittedasofpolygontlee 
7,whereし鱗ＥＸａｎｄｗ*ＥＸ,ifatriangleg-1(w*)hasavertexmarkedunvisitedOtherwise,theunionoftriangles
WExu{w率)８－１(,,*)inducesanonsimplePOlygonへ

Algorithm2:Computingarandompolygontree7 

,liiiliiiil篝iiiiLiiiiiiIilUw
lii1LiiiI!;lIii1iil;１１=1脚

WecanshowafewpropertiesofpolygonUeegeneratedbyA1gorithm2・

Lemmal・Ａｓ"bgmph7q/Ｄ(T)whjcMge"ｅｍ蛇dbyAZgo伽ｍ２ｉＭｍｚｍ"zalpob/go"、ＧＢ．

P"qfltisobviouslythat7isconnected,sincethepmcedulegmwsUleculTentpO1ygontreebyaddinganedge 
incidenttoavertcxinXwiththeotherinMDIXonebyone・

ItcanbecompletedbyShowmgthe1℃isnocyclem7､Whenweassumelhat7containsacycle,、temediately
wehaveacontradiction.Tbconstructacycle,wehavetoviolateatleasttwotimesfbrtheconditionofUne8in 
Algoritｈｍ２・

Whenthewme-1oop,ｉ､e､ａｔｔｈｅＵｎｅｌ４,ends,themaximalitycanbesatisfiedsmcetheprocedurehastried 
eachadjacenttriangjestocheCkwhetherornotitisadmitted．□ 

Unfbrtunatclyb1hereexistundcsirablesimationsfbrwhichtllisproceduregoesintoadeadlock:thesimple 
polygonalizationmducedbythereportedmaximalpolygontreeofA1golithm2cannotcoveraUgivenpomts・
Fig3shOwstheundesirablesimation.Thercfb1℃,A1gorithmlisaMonte-Calloalgorithm[29】whichdoesnot
guamnteealWaystocomputeafeasiblesimplepolygonalizationofS， 

HOWeveEourheuristicscangenerateeachpossibleSimplepO1ygonalizationwhenitdoesnotremmlaIse． 

Len皿､a2.ＡﾉgomZA川ge"e”だseachpoSsib化simp化pob'go"αJizaZjo"q/give"seZSq/p伽arpoz"応．
●’ 
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Ｈｇ３.AnexampleinwhichAlgorithm2goesintoadeadlock;theleexistpointsinSwhichcannotbecovercdbyresulting 
simplepolygonalization､Whitepointsaredleverticesofthercsu1tingsimplepolygon,B1ackpointsareunvisitedbyA1gorid】ｍ
2． 

P"qfLetPbeanarbitrarysimPlepolygonalizationofS､WeconsideratriangulationT(S)whichcontainsa 
triangulationT(P)ofPasasubgraph 

FromTheorem3,Ｔ(P)hasatleasttwoearsfbr〃＞3.Letvi,vj+landγj+2beoneoftheearsmT(P).Cutting

theearfiDmT(P),weObtaina("－１)-9on(v１，Ｖ2,…,vi,vi+2,…,vj,).WelepeatIhisproceduleuntilPconvelgesto 

atriangle(vα,γ６，Ｖc)whilemaintainingtheorderperfbrminge錘cuttingopemtions・WecanobtainasimplepO1yg‐
onaUzationP,whenAlgorihn2isexecutedasfbllows:startingatthevertexcorrespondingtotriangle(yb,'1'６州)；
andgrowingthecurrentpolygontreeinthereverseorderofe韮cuttings､NotelhatA1golithm2computesapoly-
gontrec7withoutgoingintoadeadlock､Hencethiscompletestheploofp 

NowWeestimatethetimeandspacecomplexitiesofAlgorithmLWecanseethatthcspacecomplexityis 
O(")fbrgivensetof〃planarpomtsfiomobservationsmSection2・ForthetilnecomplexityうthemostexpenslVe
partistocomputeatriangulationofS,ortoperfOnnrandomHipping-edges,mA1gorithml,Weassumelhatthe 
nulnberノofedge-flipPingoperationsalegivenilladvance.Smcetherealeanumberofalgorithmsfbrconstructing
atriangulationT(S)mtheoptimaltimeO("log")intheworstcase(ｓｅｅｅ､9,[32,6]),thetimecompUexityis 
O("log"＋、、

Theorem4.Ａﾉgo伽加ＩＣα"ＣＯ〃"妃ａｓi"qpにpolygo"αﾉiZarjo"q/give"saq/"p伽arpo肋ＺＭｚＯ("1og"＋、
"ｍｅｗﾉbe〃jMDemzor花mmMalse．

４SimplePolygonalizationsProblem 

WeconsiderthefbUowingextension,wecallSimplePolygonalizationsPrOblem､GivenasetSof〃pointsinlhe
plane,generateasetofdiSjointsimplepclygons{P1,P2,…,P&}suchthattheunionofallverticesofeachPiis 
exacUyS・nlerandomsimplepolygonaliZationsmaybeaninStanceofRobotMotionPlalmngProblems(see
eg.,[6,Chapterl3,１５])． 

A1gorithm3showsourideafbrthisgCneralizedpmblemFirst,wecomputearandomtriangulationT(S)ｏｆ 
Ｓ・nlisstepisthesameasmA1gorithm2・Second,weconsiderthedualD(T)＝(ＶＤＥＤ)andthe腕ｃＺｐｇｍｐｈ
Ｍ(r)＝(ＶＤＥＭ)ｏｆＴ(S).MapgraphiSageneralizeddualofplanar厚aphGinwhichtworegionSofGaIe
adjacentwhentheysha１℃anyVertexofIheirbOundanes(notanedge,asstandardPlanaIityrequireS),seeChen， 
Grigni,andPapadimitrioU[7].Thim,wecomputeanindependentsetIM(T)＝{γi,…;γ：)onthcmapgraphM(T)． 

Notcthatg-l(v『)Ug-l(v;)=OfOranytwodifTerentvcrticesv;,V;EIM(T).FinallyWecomputearandommaximal
polygonfOrestFwhichisdefinedasasetofmaximalpolygontreesmhemaximalpolygonfbrestcanbecomputed 
byA1gorithmZwithX＝1M(刀andＹ＝{(y*,Ⅶ.)ｅＥＤｌｖ､ＥＸＷ*ＥＶの(x}．

InthesiInPlepO1ygonalizationsproblem,A1gorithm3canalwaysgenerateanumberOfsimplepO1ygons,smce 
thereisnodeadlocksifwerestartgrowinganewpo1ygont1℃efromv*笹Xandg-1(v*)hasanunvisitedvertex．
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AIgorithm3:HemiSticfbrcomputingsimPlepolygonalizations 

mnpunt：AsetSOfPointsingeneralPositioninUleplane 
Output:ArandomsimplepolygonaUzation 

lLetinitializcT(S)witharandomlygeneratedtriangulationofS； 

zCOnstructthedualgmphD(T)andthemapgmphM(T)ofＴ(S)； 

3ComputearandomindcpendentsetIM(T)＝Ivl,…,viJonM(T)； 
４Computearandommaximalpolygonfblestヂ０，Ｍ(T)；
sConstructsimplepolygonsbytraversingeaCh噸ｅｉｎヂwithdeptMrstsearChes；

ThisheuristicalgorithmsolvesaldaxedprOblemproposedasafUtuIewolkbyAuerandHeld[2]:Givenaset 

SOf"pointsandanaturalmmberk≦3,generateAmndomPolygOnsohSIfweapplyourideatolhispmblem， 
wemustsolveadiflicultproblemfbrgeneratinganmdependentsetonamapgraphWhosecaIdinmityisjuStk． 

SConcludingremarksandFutu正Works

VVehavepresentedatriangn】lation-baseheuristicalgorithmfbrcolnputingasimplepolygonamzationofgiven
planarpointsetmO("loglz＋jnltime,whereノisthenumberOfedge-flippingOperations,OurheuIisticalgorilhm
isMOnte-CaI1oA1gorithm,thatiS,ithasundesirablesituations6HenCewehavetoestimatehowoftcnourheuristics 
goesintoadeadloCkwilhcolnputerexperiments・H1rUlelmorc,wehavctoevaluateouralgorithmfiUmvanous
pointsofviewincludingitsrunningtime,thef面imcssofgeneratmgsimplepolygonanzation,andbehaviorfbr
laIgerinstanccsbyexperiments、

OneofIhemostimportantfUmreworksistogUaranteethatA1gorithm2alwayscancomputeasimplepolygo-
nalizationofS､InotherwoIds,itmaybenecessaIytobaCktrackandrestolewmecomputingamaximalpolygon 

treeifitistrappedbyadeadlock､Wehavedesignedarecl】rsiveproceduretorestartgmwmgpolygontree,but
theresmexistundesirebleSimations・

Inthesimplepolygonalizationsproblem,wearealsointerestedindesigninganefIicientalgorithmfbrenume砂
atingmaximalindependentsctsinthemapgraph,amloughthereeXistsanalgorithmfbrgeneratinganmaximal 
independentsetsinapolynomialdelay[201 
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