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あらまし 安定ル ームメイ ト問題は,希 望 リス トに基づいて｢安 定性｣を 満たす よ うに,2N人 の人間をN組 のペア

に分割す る問題である.安 定ル ームメイ ト問題は解 を持たない場合 もあるが,解 を持っか否 かを判定 し,持 っ場合に

は解を見つける多項式時間アルゴ リズムが知 られてい る,本 研究ではこの問題 を拡張し,3N人 の人間をN組 の トリ

プルに分割する問題 を提案す る.そ して,こ の問題 において解 の存在 を判定する問題がNP完 全であることを示す.
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AbstractInthestableroommatesproblem.wearegiven2Npeople,eachhavingapreferencelistthatranksre-

maining2N-1peopleinastrictorderaccordingtohis/herpreferences.Itasksto丘ndastablematching,namely,

asetofNpairsthatsatisfiesthe"stability"condition.Thereareinstancesthathavenosolution,butIrvinghas

developedapolynomialtimealgorithmthatdecidesifthereexistsasolution,andfindsoneifexists.Weextendthis

probleminto3-dimension.Inourproblem,wearegiven3NpeopleandareaskedtopartitionthemintoNtriples.

WeprovethattheproblemofdecidingifastablematchingexistsisNP-complete.

Keywordsstablematching,thestableroommatesproblem,NP-complete

1.Introduction

Thestableroommatesproblem,whichwecallSR,isoneof

thestablematchingproblemsfirstintroducedbyGaleand

Shapley[5].AninstanceofSRconsistsof2Nmen,eachhav-

ingapreferencelistwhichisatotalorderofother2N-1inen

accordingtohispreference.AmatchingisasetofNdisjoint

pairsofmen(1).ForamatchingM,apair{ml,m2}¢Mis

saidtobea配oc観 ηgpairforMifthefbllowingconditions

aremet:{ml,ml},{m2,m2}EM,mlprefersm2tomi,

andm2prefersmltom2.AmatchingMisunstableifthere

(1):Weconsideronlyperfectmatchingsinthispaper,andhence,we

define"matching"inthisway.

isablockingpairforM;otherwise,Misstable..Thereare

irrstarrcesofSRdrathaverrostablematclrirrg[5],butIrving

hasdevelopedanO(N2)timealgorithmthateitherfindsa

stablematchingorreportsthatnostablematchingexistsfor

agiveninstance[8].

ThereareseveralpracticalapplicationsofSR:Themost

naturaloneistoassignpeopletodoubleroomsbasedon

theirpreferencesastheproblemnamesuggests.Another

applicationoccursinformingpairingsofplayersforchess

tournaments[11].Recently,SRisstudiedforpairwisekid-

neyexchangebetweenincompatiblepatient-donorpairs[16].

UnlikeAmericanorEuropeanstyles,itisquitecommon

tohaveroomsforthreeormorepeopleinJapan.Forexam-

ple,resorthotelsinJapan,called"Ryokan",haveJapanese
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styleroomsthataretypicallyusedfortwoormorepersons.

Asanotherexample,inuniversitydormitories,studentsare

sometimespackedinto4-personroomsuntiltheybecomethe

3rdgrade.Itisthenquitenaturaltoextend2-personrooms

tok-personrooms(≧3)inthestableroommatesproblem.

Inthispaper,weconsiderthecaseofん=3andverifyItS

computationalcomplexity.

OurContribution.WeextendSRto3-personrooms,

whichwecall31)-SR(3-DimensionalSR).Aninstanceof

3D-SRconsistsof3Nmen,eachhavingapreferencelist.A

preferencelistofeachmanisatotallyorderedlistinclud-

ingalltheothcr3N-1mcnaccordingtohisprcfcrcncc.A

matchingisnowasetofNdisjointt吻les,i.e.,wewantto

pack3NmenintoN3-personrooms.Amatchingisstable

ifthereisnothreemen,eachofwhombecomesbetteroff'if

theyconstituteanewtriple(aformaldefinitionwillbegiven

later).Suchatripleiscalleda配ocκ 伽gtriple.3D-SRasks

ifthereexistsastablematchingforagiveninstance.Recall

thatinthecaseoftheclassicalstableroommatesproblem

(for2-personrooms),theproblemissolvedinpolynomial

time.Inthispaper,weshowthatthesituationchangeswhen

weconsider3-personrooms,namely,3D-SRisNP-complete.

RelatedResults.SRcanbeconsideredasamatching

probleminnon-bipartitegraphs,anditsbipartitecounter-

part,usual!yinterpretedasmatchingsbetweenmenand

women,isthestablemarriageproblem(SM),alsointro-

ducedbyGaleandShapley[5].UnlikeSR,anyinstance

ofSMadmitsastablematchingandonecanbefoundin

O(NZ)time.SManditsmany-onevariant,calledHospi-

tals/Residentsproblem,areusedinseveralassignmentsys-

terns.Forexample,itisusedtoassignmedicalstudentsto

hospitalsintheU.S.(NRMP)[7],[14],Canada(CaRMS)[9],

Scotland(SPA)[10],andJapan(JRMS).Asanotherexam-

ple,itisusedtoassignstudentstoschoolsinNorway[3]and

inSingapore[18].

ForSM,theextensiontothreedimensionwasproposed

byKnuth[12].Later,NgandHirschbergdefined3D-SM

andproveditsNP-completeness[15].Subsequently,Subra-

maniangaveanalternativeNP-completenessproof[17].In

theirdefinition,eachpreferencelistofamemberofoneparty

isanorderedlistofpairsoftheothertwoparties.So,ifeach

partycontainsNmembers,thelengthofeachpreferencelist

isN2.NgandHirschbergpointedoutthecomplexityof3D-

SMwithcyclicpreferencelistsasanopenproblem[15]:Let

A,B,andCbedisjointparties.Inpreferencelists,each

memberofAranksmembersofB,eachmemberofBranks

membersofC,andeachmemberofCranksmembersA,and

thedefinitionofstabilityisgiveninsomesuitableway.The

complexityofthisproblemisstillopenbuttherearesome

resultswhentheinstancesizeissmall:Borosetal.[2]and

Erikssonetal.[4]showedthatanyinstanceadmitsastable

matchingwhenNs3andwhenNS4,respectively.

Recently,theextensiontothreedimensionhavebeencon-

sideredalsoforSR.Huang[13]defined3D-SRinawaydif-

ferentfromours,andprovedNP-completenessofitsseveral

variants.Arkinetal.[1]treatedgeometric3D-SR,where

eachpersonislocatedinR2andtheirpreferencelistsare

determinedbasedonEuclideandistancebetweenthem.The

complexityofthisproblemisstillopen,buttheydeveloped

arralgorithmtofindastablematchingwitharelaxedstabil-

itydefinition.

2. Preliminaries

Aninstanccof3D-SRconsistsof3Nmcnandcachman's

preferencelist.Apreferencelistisatotallyorderedlistin-

cludingalltheother3N‐1menaccordingtohispreference.

Fig.1showsanexampleofaninstanceof3D-SRwhen

N=2.
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FigurelAninstanceof3D-SR.
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Figure2Aninstanceof3D-SRthathasnostablematching.

Menaredenotedbynumberslthrough6.Eachrowrep-

resentsapreferencelistofeachman;forexample,theman

21ikesothermeninanorderof4,6,1,3and5.Ifman

mpre飴rsmanm2tomanml,wewritem21}㎜ml.For

example,4卜52intheaboveexample.Ifmprefersm2to

mlormland7η2arethesameman,wewriteγ η2と 鴇7η1.

AmatchingisasetofNdisjointtriples.Supposethat

amatchingMincludestriples{ml,mi,m1},{m2,m2im2}

and{m3,m3,m"3}.Wesaythatthetriple{ml,γ 几2,m3}≠M
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isa6Zoc緬 ηgtriplefc)rMifthe食)llowingthreecondition8are

met:(i)m2m､rrt左andm3と 肌､m"i,orm3と 皿1嘱

andm2≧:mlm"i.(ii)ml≧:m2m'zandm3≧:m2m"2,

orm3とm2m'zandm1とm2m"a.(iii)mlとm3m§and

m2≧:m3m"3,0rm2≧:鵬3m'3andm1≧:m3m"3.Ifthere

isablockingtriple丘)rル1,thenMisunstable;otherwise,

Misstable.3D-SRistofindastablematchingforagiven

instance.

Forexample,thematching{{1,2,3},{4,5,6}}forthein-

stanceshowninFig.1isnotstablebecausethetriple

{3,4,5}isablockingtriple.However,thematching

{{1,3,5},{2,4,6}}forthesameinstanceisstable.There

areinstancesof3D-SRthathavenostablematching.Fig.2

isonesuchexample.

3.NP-completenessof3D-SR

Wewillshowthat3D-SRisNP-completeusinga

polynomial-timereductionfromPARTITIONINTOTRIANGLES,

whichisalreadyknowntobeNP-complete[6].We

f1TStgiveaClefinitiOnOfPARTITIONINTOTRIANGLES111

Sec.3.1,andshowapolynomial-timereductionfrom

PARTITIONINTOTRIANGLESinto3D-SRinSec.3.2.

3.1PARTITIONINTOTRIANGLES

AninstanceofPARTITIONINTOTRIANGLESconsistsofan

undirectedgraphσ=(V,E)suchthatV=3qfc)rsome

positiveintegerq.ItasksifthereexistsapartitionofV

intoqsets(sometimescalledtriangles)Tl,T2,...,Tqsatis-

fyingthefollowingproperties:(i)EachTZcontainsexactly

threevertices.(ii)ForeachsetTi={u2jvi,w2}(1sisq),

{u2jv2},{uZ,wZ},{v2,w2}EE.

2

1 6

5

anarbitraryorder.Ine'slist,Ceisanorderedlistofthe

subsetofmellinル{＼{α,b,c,e},andReisanarbitraryor-

deredlistoftheremainingmen.Letuscallthisgadgeta

3D-SRgadget.Wedenotethe3D-SRgadgetconsistingofa,

b,c,ande,asillustlatedinFig.4,by[α,b,cIe].
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Figure4Thepreferencelistsoffourmenconstitutingagadget.

Observethata3D-SRgadgethaslittlefreedom:Allwe

cancustomizefora3D-SRgadgetistospecifythemembers

ofCeandtheirorderinthelist.Fora3D-SRgadgetQ,

denotebymQthemanplayingaroleofeabove,andcall

himanessentialmanofQ.Also,denotebyCQtheCepart

ofe,spreferencelist,andcallthispartacγ･賜cビ αZpartofe,s

list.Thefollowinglemmaiscrucialinourreduction.

[Lemma3.1]LetIbeaninstanceof3D-SRwhichincludes

a3D-SRgadget[α,b,cle].Then,anystablematchingMfor

Iincludestwotriples{a,b,c}and{e,x,y}wherex,yECe.

Proof.ToproveLemma3.1,weprovethatMmustcontain

thetriple{a,b,c}inClaim3.2,andthatMmustcontain

thetriple{e,x,y}inClaim3.3.

CCIaim3.2]IfaninstanceIof3D-SRincludesa3D-SR

gadget[α,6,cle],thenanystablematchingMfbrIcontains

thetriple{a,b,c}.

4

Figure3ArilriSt&riceOfPARTITIONINTOTRIANGLES.

Fig.3STOWSariinstanceOfPARTITIONINTOTRIANGLES.

Wecanpartitiontheverticesintotwotriangles{1,2,5}and

{3,4,6}satisfyingtheconditions,andhencetheanswerto

thisinstanceis"YES".

3.2ReductionfromPARTITIONINTOTRIANGLESto

3D-SR

Beforeshowingareduction,weprepareausefulgadget.

Letル1denotethesetofallmeninaninstance.Thegad-

getconsistsoffourmena,b,c,ande.Fig.4showsthe

preferencelistsofthesefourmen.

EachofRα,Rb,andRcincludesmeninル1＼{α,わ,c,e}in

Proof.Supposethat{α,う,c}¢M.LetT(e)bethetriple

thattheessentialmanebelongsto.Wehavethreecasesto

consider:(i)Noneofa,b,andcisinT(e).(ii)Exactlyone

ofa,b,andcisinT(e).(iii)Exactlytwoofa,b,andcarein

Tie).

Case(i):Itiscasytovcrifythat{a,b,c}isablockingtriplc

forM.

Case(ii):Letm'betheonebelongingtoT(e)amonga,b,

andc.Ifm'=a,aandebelongtothesametriplebut

neitherofbandccanbeinT(e).Thenitcanbeseenthat

{a,b,c}isablockingtripleforM.Similarlyasabove,we

canprovethatincasesofm'=bandm'=c,{a,b,c}and

{a,b,e}areblockingtriplesforM,respectively.

Case(iii):IncasesofT(e)_{a,b,e},T(e)_{a,c,e},and

T(e)_{b,c,e},{a,b,c},{a,b,e},and{a,c,e}areblocking

triplesforNI,respectively.

So,itcontradictsthestabilityofMinanycase,which

completestheproof. 
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[Claim3.3]IfaninstanceIof3D-SRincludes3D-SRgad-

get[a.b,cle],thenanystablematchingMfc)rIincludesthe

triple{e,x,y},wherex,yECe.

Proof.First,byClaim3.2,Mcontainsthetriple{a,b,c},

namelyecanconstituteatriplewithnoneofa,b,andc.

Now,supposethat{e,m',m"}EMsuchthatm'ERe.

Then{b,c,e}isablockingtriple負)rM,acontradiction.口

NowtheproofofLemma3.1isimmediatefromClaims3.2

axxd3.3. 

Next,using3D-SR,gadgets,wewillreducePARTITION

INToTRIANGLEsto3D-SR.LetG=(V,E)(V=3q=

n,V={vl,v2,…,vn})beanundirectedgraphwhichisan

instanceofPARTITIONINTOTRIANGLiJS.WewillConstruct

aninstanceI{G)of3D-SR.

Firstofall,weenumeratealltria皿gles(K3)ofαThetime

complexityofthisenumerationisO(n3).LetTl,T2,…,T Z

beallthetriangles.

Next,foreachtriangle,weassociatethree3D-SRgadgets,

oneforeachvertexofthetriangle;wecallthesegadgetscx-

gadgets.Hence,weprepare3ma-gadgets.Notethatifa

vertexvbelongstoたtrianglesinG,thenん α一gadgetsareas-

sociatedwithv.Supposethatavertexvt(1stsn)belongs

tothetriangleTs(1ssSm).Then,thecx-gadgetassoci-

atedwithvtinTSisdenotedbyas ,t.Let.M≪bethesetof

essentialmeninα 一gadgets.Also,fbravertex暁,letル{α 古

(⊆Ma)denotethesetofmeninル{αwhoarea8sociated

withvt.

Wefurtherprepareothergadgets.Supposethataver-

texvtbelongstoん 古triangles.Associatedwith"f,wepre-

pareκ 古一13D-SRgadgetsβ ち1,β ち2,…,β ち醜 一1,calledβ 一

gadgets,and醜 一13D-SRgadgetsッ ち1,ッ ち2,…,'yちkt_1

calledry-gadgets.(Withoutlossofgenerality,wecanas-

sumethatthereisnovertexparticipatinginnotriangle,

namely彪 ≧1,sinceotherwise,thea皿swertotheinstanceG

ofPARTITIONINTOTRIANGLESistrivially"NO".)Thenum-

bersofβ 一gadgetsandツ ーgadgetsarethen3m-neach.Sim-

ilarlytoノ ～ノ{αt,defiIleノ レ1β亡alldノ し{ッ重bethesetsofessell-

tialmeninβ 一gadgetsandツ ーgadgets,respectively,associated

withvt.

Finally,wewillconstructpreferencelistsofmen.Recall

that,fc)reach3D-SRgadgetQ=[α,b,cle],wehavefreedom

onlyforthecrucialpartCe(=CR)inthepreferencelistofthe

essentialmane(=mQ).ThenwewillshowhowCQiscon-

structed.ConsideratriangleTs={vtl,vt2,vt3}enumerated

atthefirststepofthereduction.Recallthatthreea-gadgets

αs,亡1,α5,古2,andα8,tgareassociatedwith島.Theircrucial

partsCas,tl,Cas,t2,andCas,t3areconstructedasfollows:

0･･
,･､･mβ･､,･mβ･､,･…mat画､一･m･･,･2

恥･､,･,､一･恥･､,･,､-2°'°m7･･,･

0･･
,･2･mate,･mβ･2,･"°mβ･2,焼2-･m･･,･､

恥･画2-･恥･2,･,2-2°"恥･2,･

0･･
,･3･mβ･3,･mβ･3,･…mβ 馳3-･m･･,･､

m'Yt3
,kt3-1m"Yt3,kt3-2...17Z-ytg,1

mastg

mast3

mast2

Next,wewillconstructcrucialpartsofpreferencelistsof

essentialmeninβ 一andツ ーgadgets.Consideravertex銑par-

ticipatinginkttriangleslsl,1sz,...,1si
t.Thenthesetof

essentialmeninα 一gadgetsassociatedwithvtisdenotedas

ル{･､一{α･､,･,α･2,･,…,α･k､,･}･N･w,･ss･･i･t･dwith…,

0β ち1,qβ ち2,...,0βt
,たt_1,(為t,1,07ち2,..･,C㌧ ち允亡_10f3D-

SRgadgetsβ ち1,β ち2,…,β ちん､-1,ツ ち1,7ち2,…,7ち 醜 一1are

dcfincdasfollows.

cat .

Cat ,2

:鵬 ツ孟
,1

:7η ツ亡
,2

mQSI ,trrcas2,t…masstt°

ma･･
,･m･･2,･…mα ㌦,･

cat
,･､一･･鵬 …,一･m･･､,tm･sZ,t…m～･

c㌧t
,､

C'Yt
,2

:γnβ 孟
,1

.mRt ,a

mas
ttmastt...mastt

malltmastt...mas
tt

σ襯 一･･mβ ち･､一･m･･､,･m･･2,･…m～･

ThereductionfromPARTITIONINTOTRIANGLESto3D-

SRisnowcompleted.Itisnothardtoseethatthereduction

canbeperformedinpolynomialtime.Wewillverifythecor-

rectnessofthereductioninthenextsection.

3.3CorrectnessoftheReduction

WeshowthataninstanceGofPARTITIONiNTo

TRIANGLEShasasolutionifandonlyiftheinstanceI(G)

of3D-SRhasasolution.First,weprovethe"onlyif"part.

[Lemma3.4]IfGhasasolution,thenI(G)hasasolution.

Proof.LetTl,T2,...,Tmhealltrianglescontainedin

theinstanceG=(V,E)(lyl=39)ofPARTlTIoNlNTo

TRIANGLEs,thatareelluIlleratediIlthefirstpartofthe

reduction.SinceGhasasolution,thereareqdisjoint

triangles.Withoutlossofgenerality,letthesolutionbe

T={Tl,T2,...,Tq}.Fromthispartition,wewillconstructa

matchingMinI(G)a皿dshowthatMisstable.

Firstofall,fbreach3D-SRgadgetQ=[α,b,cle],wecon-

structatriple{a,b,c}andaddittoM.Itthenremainsto

showhowtomatchessentialmen.

Recallthat丘)reachtriangle匹={"孟1,vtz,vta},wepre-

pared3α 一gadgetsα5,古1,α5,古2,andα5,古3.IfTSisapartof
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thesolutionT,namely,iflS5Sq,thenwematchthreees-

sentialIllellillthesethreeα 一gadgetstoIllakeatripleIT1λ4.

Itrcmainstoshowhowtomatchcsscntialmcninβ 一and

ッーgadgets,andinα 一gadgetsassociatedwithtrianglesnotin

T

Consideravertexvtparticipatillginんttriangles.Associ-

atedwithtllisvertex,thereare彪esseIltialrnexrγrLα｡葱
,t(1≦

乞≦ 陶inMα 古,彪 一1essentialmenγ ηβt
,琶(1≦2≦ 彪 一1)

inル1pt,and彪 一1essentialmenm7亡
,乞(1≦2≦ ん亡一1)in

,Myt.SincevtcontributestoonetriangleinT,onemanin

,Matisalreadymatchedwithsomeothermenbytheabove

procedure.So,remainingessentialmeninル1αt,廻 β亡,and

ル1y亡are彪 一1each.Foreach2(1≦2≦ 彪 一1),wematch

mβt
,¢andm,yt,乞,thusconstructing彪 一1pairs.Foreachsuch

pair,addoneessentialmancorrespondingtoa-gadgetinan

arbitraryway,makingthepairsintotriples.Theconstruc-

tionofMisnowcompleted.Notethateveryessentialman

ismatchedwithtwomeninthecrucialpartofhislist.

WethenshowthatMconstructedasaboveisstable.Con-

sideranarbitrary3D-SRgadgetQ=[α,わ,cle].αismatched

withmenatthe丘rsta皿dthesecondpositionsofhispref-

erencelist,andhencecannotbeapartofablockingtriple.

Sincebismatchedwithmeninthefirstandthethirdposi-

tions,hecanformablockingtripleonlyoftheform{b,c,e}.

However,sinceeismatchedwithtwomeninthecrucial

part,andcisbelowthiscrucialpartine'slist,edoesnot

constitutetheaboveblockingtriple.So,beithercannotbe

apartofablockingtriple.Similar!y,ifcconstitutesablock-

ixigtriple,tliexithetriplemustcoritaixie.However,eprefers

hismatchedmatestocandhence,cdoesnotconstitutea

blockingtriple.So,ifthereisablockingtripleforM,this

tripleconsistsofonlyessentialmen.

TheIIweconsidermeninβ 一gadgetsalld7-gadgets.CoI1-

sideressentialmenηzβ ちゴandmryt
,ゴassociatedwithvertexvt.

RecallthatconstructingM,weputthesemenintothesame

triple,andnotethattheywriteeachothertothefirstposi-

tionoftheircrucialparts･So,ifmβ ちゴconstitutesablocking

triple,thenmy舌
,ゴisalsointhesameblockingtriple.Fur-

thermore,bytheconstructionofpreferencelistsofmpt

and7η ッ亡
,ゴ,andbytheconstructionofthematchingM,the

remainingmaninthisblockingtripleisanessentialman

fromana-gadgetassociatedwithvt,saymastforsomes.

BytheconstructionofM,mastismatchedwitheither(i)

γ几α､
,t,andmα､,亡 〃wherevt,vt,,anduが'constituteatri-

angl･TS･ndZ'S∈T,･･(ii)mβ､
､､'･ndm.y｡､･･ss･･i･t･d

withthesamevertexvt.Ineithercase,itiseasytoseethat

{mβ 志,ゴ,m7t,ゴ,972a5,亡}cannotconstituteablockingtriple･So,

wecanconcludethatessentialmenfkomβ 一〇r-y-gadgetscan-

notbeapartofblockingtriples.`Thus,theonlyremaining

caseweneedtoconsideristhatablockingtripleconsistsof

threeessentialmen,allfromcx-gadgets.

Asrrrerrtiorredabove,11Ga｡
,tisIllatchedbyeithercase(i)

or(ii)abovc.lncasc(i),mas
,tismatchcdwithmayt,and

ma
S,L correspondingtothesametriangle.Sinceinmas,t's

list,ma
wt,andmast arethetoptwoamong,Ma,soitis

irnpossiblethatηzα､
,亡constituteablockingtriple･Incase

(ii),･n･｡,･i･･n･t･1･edwith… β｡､･andrrc.y｡､'･･rre･p･ndi･･9

tothesamevertex"かNotethatmα｡ ,七pre飴rs7η β古,ゴ,toany-

oneinNla.Hence,mastcannotbeamemberofablocking

triple. 

Wethenproceedtothe"if"part.

[Lemma3.5]IfI(G)hasasolution,thenGhasasolution.

Proof.LetMbeastablematchingforI(G).Wewillcon-

structasolutionforG.Firstofall,notethatfora3D-SM

gadgetQ=[α,6,cle],α,わ,andcareinthesametriplein

MbyLemma3.1.Hence,weverifyhowessentialmenare

matchedinMinthefollowingclaim.

Consideravertex"古participatingin醜triangles

恥1,端2,_,TSBt.Thenthereare砺essentialmenma｡¢ ,七

(1≦2≦ 爾inル{α 亡,梅 一1essentialmenmβ､,琶(1≦2≦

彪 一1)inル{β 孟,and続 一1essentialmenmッ､ ,乞(1≦2≦ たt-1)

inM7亡.

[ClaiIII3.6]ForaIly乞(1≦ 乞≦1乾 一1),γrゐ βt
,琶aIIdrra.yち ¢are

includcdinthesamctriplcinM.F4zrthcrmorc,thercmain-

ingoneisfromル{α 亡,namely,mα｡
乞,亡(1≦2≦ 爾･

Proof.ByLemma3.1,7rzat2ismatchedwithmeninthe

crucialpartoflrislist,narrrely,twornexrixrCat2･Catiixr-

･lud･･m･､
,.andmZ･｡ゴ,t(1≦ ゴ ≦ κ亡)･Th･･ea･ctw･･r`1.S…

(i)mβ｡･i･m･t･h･dwithm･♂nd･･m･m･｡､,･･(ii)mβ｡-1z･

matchedwithtwomas
,ts.Bythesameargumentformryt2,

wecanseethat鵬 ッち乞ismatchedwitheithermpち 看andone

m･･､ ,t,･･tw･m･･ゴ,･s･Th･nit･anb･･eenth･tt･ipl･･c･n-

taining･mβt
,奮ormッt,奄(1≦2≦ 彪 一1)areofthefbllowing

typ…(1)(mβ･･,m･･i,m･･､ ,∂,(2)(mβ･･,m･･､,･,m･･ゴ',･),

(3)(my･･,m･･､,t,m･･､,,∂･

Letnl,n2,andn3bethenumbersoftriplesoftypes(1),

(2)and(3),respectively.Then,atripleoftype(1)contains

twomenfromル{β 孟∪ ル{ッ 亡,andatripleoftype(2)or(3)

containsonemanfromル{β 亡UMッ ポSinceIMβtUル{引=

2(島 一1),2n1十n2十n3=2(規 一1).Next,atripleof

type(1)((2)and(3),respectively)containsone(twoand

two,respectively)manfrom.Mat,andlル{α 亡1=彪.So,

nl十2nz十2n3slit.Sinceeachofni,nz,andn3isnon-

negativeinteger,wehaven2=n3=0,whichmeansthatall

triplesunderconsiderationareoftype(1). 

Hence,currentlytherearen=3qunmatchedmen,allbe-

ingin.Ma,andeachbeingassociatedwitheachvertex.So,
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theyconstructqtriples.Now,let{mas
,t,mas,t mas t }is

anarbitrarysuchtriple.Weshowthats=s'=s",namely

thesethreemencorrespondtothesametriangleenumerated

atthebeginningofthereduction.For,bytheconstruction

ofthelistofmα､
,古,thereareonlytwomenfromル{αwho

isinthecrucialpartofhislist;thesetwomenarethose

associatedwithothertwoverticesofthesametriangle.By

Lemma3.1,eachmanhastobematchedwithmeninthe

crucialpart,sotheclaimholds.Asaconsequence,fora

t･ipl･{m･｡
,､,m･｡',t',m･｡〃,t〃}inM,v･･tice･vt,vt･andvt'･

constituteatriangleinG.WecanselectqtrianglesinG

accordillgtotheseqtriplesof.M,whichcompletestheproof

ofLemma3.5. 
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Sinceitiseasytoseethat3D-SRisinNP,

followingtheorem:

CTheorem3.7]3D-SRisNP-complete.

wehavethe

4. Conclusions

Weextendedthestableroommatesproblemintotriple

roomsandprovedthatitisNP-complete.Itinaybein-

terestingtoconsideranoptimizationproblemoffindinga

largesubsetoftriplescontainingnoblockingtriple,a皿din-

vestigateitsapproximability.
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