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tothescheduleofFig・1・IneachslotofaHAT，  

each’H，means that the team plays at home，  

whileeach‘A’meansataway．   

Assumethatweneedt，OCOnSt，ruCt aSChedule  

fromaglVenHAT．IfaHAThasatleastone  

COrreSpOndingschedule，We Saythat the HAT  

is摩asible．Unfortunately，thereisaHATthat  

CannOtgenerateaSChedule；SuChaHATiscalled  

anirdbasibleHAT．TheHATjtasibilityproblem  

istodeterminethefeasibilityofaglVenHAT・   

The HAT feasibility problemis along－  

standingquestioninsportsscheduiing［2】，and  

aproblemofsignificanceinpractice・Forthis  
problem，pOlynomial－Size characterization of  

feasible HATs has not beenfound yet，and  

Whether this problemis NP－COmplete or not  

issti1lopen．  

In the next section，Weintroduce a special  

classofHATsandpreviousresultsontheHAT  

feasibilityproblem．  

1．Introduction   

Constructing an appropriate schedule for a 

SpOrtSCOmpetitionisanimportanttaskforthe  

Organizersofthecompetitionbecauseasched－  

ulesubstantiallya鮎ctstheresultsofgames．In  

thismanuscript，WeCOnSideraproblemarlSlng  

from scheduling ofa round－rObin tournament  

Withhome－aWayaSSlgnment．   

Around－rObintournamentisatournamentin  

Whicheachteammatchesinturnagainstevery  

otherteam．VVedealwit，haround－rObintourna－  

mentconsistingof2n teamswith2n－1slots；  
each team plays just one gamein each slot．  

Eachteamhasitshome，andeachgameisheld  

atthehomeofoneoftheteamsplaylng．Agame  

betweenteamstlandt2playedatthehomeof11  

isca11edahome9amefortlandanaway9ame  

fort2．InthescheduleofFig．1，agameWith’＠’  

meansthatthegameisanawaygameandone  

Without‘＠’isahomegamefortheteamcorre－  

SpOndingtotherow．Forexample，team4plays  

againstteam3atthehomeofteam4inslot5．   

AHome－Away7bble（HAT）isatableshow－  
1ngWhethereachteamplaysathomeorataway  

ineachslot．Figure2istheHATcorresponding  

2．EquitableHATandPreviousResults  

Inpracticalsportsscheduling，atOurnament  

Organi2；er Often prefers a HAT satisfying par－  

ticular properties；SuCh a HATis cal1ed an  
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1     5  3 ◎2  4 ＠6  
2     4 ＠6  1  3 ◎5  
3     6 ◎1  5 ＠2 ◎4  
4    ＠2 ＠5  6 ＠1  3  
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6    ＠3  2 ＠4  5  1  

（team）  

Figurel：Scheduleofsixteams  
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Figure2：HATcorrespondingtoFig・1  
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equitableHAT．AnequitableHATisaHATin  

whicheach，team．hasju占t・OneCOn占ecutive‘こH，s  

or’A）s・ 

six teams．   

Here we mention the preYiou亭1y obtained  

resultson thefeasibility ofanequitable HAT，  

describedin［1］．InthreIムainder，Udenotesa  

SetOfteamOfagivenHAT，i・e・（1，2，・・・，2n）・  

LetHandAbefunctionsthattakeT⊆Uand  
Slots∈（1，2，．．．，2n－1）as aiguments，and  

r占turnth6numberof‘H，sandthatof‘A，sins  

among T，■reSpeCtively．Then，thefo1lowlng  

C？ndition．i戸aneCeSSaryCOnditionforafeasible  

HAT．   

2rl－1  

∀T⊆U，∑min（H（T，S），A（T，S））≧lTIC2  
β＝1  

（1）  

In additioh，We have shown thefo1lowlIlg by  

COmputationalexperiments．withinteger pro－  

gramming‥ Condition（1）is a sufBcient con－  

ditionfor afeasible equitable HAT when the  

humberofteamsisupto26．（Formorethan  

26teams，We did not perform computational  

experiments．）We have coI再ectured that，for  

anynumberoftearr；s，Condition（1）isanec－  

essary and su伍cient conditionfor afeasible  

equitableHAT．Thisconjectureissti1lopen．   

AlthoughCondition（1）ismuchpowerfulfor  
decidingthefeasibilityofanequitableHAT，tO  

Check whether aglVenequitable HAT satisfies  

Condition（1）took exponential’steps．In the  

nextsection，WeglVethetheoremssoIvingthis  

di侃culty．  

equitableHATsatisfiesthefo1lowlng：  

Tteam占1，2，．．こ・，nhave●‘H，inISlotl；  

：team t has consecutivelH，s or‘A，sin slots   

earlierthantheslotsinwhichteamt＋1ha5   

COnSeCutive‘H，sor‘A，s（l＝1，2，…，n－1）．  

Itshould・be．notedthattheseassumptiondoes  

n？tlosegeneralityofaneqTlitableHAT［3］・  

Theorem 

肌ぁer巾eαmβ，鮎仰0ひれ甘ん0協ご  

2－l－1  

∀T⊆．り∑min（H（T，S），A（T，S））≧JTIC2 
β＝1   

⇔   

YT⊆Us・t・lTl≦n，Tisco 

2m－1   

∑min（H（T，S），A 
ぶ＝1   

ByTheorem2，thenumberbfteamsubsetstobe  

checkedisreducedtoO（n2）andconsequently  
Theoremlholds．   

These results provide a highly e伍cient  

algorithmforfindingfeasible equitable HATs  

Ofpracticalsize．  
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3．Main Theorem   

Weprovedthefo1lowlngtheorem．  

Theoreml．Ⅳ九e亡んeγ肌e9祝如鋸eガArβαf－  

哀訴eβCoれよ豆如れ「Jノor乃Ofcα几むee∬α血れed豆m  

poJy几？mわJβ吻ぷ・  

Wedescribet’histheoreinmoreprecisely．Since  

permtltation ofthe rows of a HAT doesJnot  

Change thefeasibility，We may aSSume that an  
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