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jfrom thealternativei≠k，then，Kinoshitaand  

Nakanishi【1】propose  
1 In七roduction  

This study discusses about mathematicalstruc－  

tureofdominantAHPandconcurrentconvergence  

method（CCM）whichareoriginallydevelopedbyKi－  
noshitaand Nakanishi［1】・Theyintroduce anew  
COnCept Ofregulating alternativeinto ananalyzing  

toolforanevaluationproblemwithacriterionsetJ  

andanalternativesetI・Theorlglnalideaofdom－  
inantAHPandCCMisuniquebutdominantAHP  

andCCMarenotsufBcientlyanalyzedinmathemat－  

icaltheory．   

2 MaLthematicaldescriptiomofdominam七  
AHP and CCM  

Thesingleregulatingalternativeiscalleddominant  

One．Mathematicaldescription of the dominant  

AHPis asfo1lows：   

StepO：Adecisionmaker（DM）selectsaregulating   
alt．ernative from thealternative set．I．Let alt．erna－   

tivekbetheregulatingalternative・  

Stepl：Fromtheviewpointofeverycriterionj∈J，   

DMevaluaterelativeimportanceofallalternatives   

andquantifiestheevaluationvaluesofallalterna－   
tives・LetaijbetheetTaluationvalueofalternative  
ihlOmCriterionjandletAbean［IlxIJlevaluation   

matriⅩWhose（i，j）elementisaij・  

Step2：Ftomtheviewpointofregulatingalternative   

k，DMevaluatesrelativeimportanceofallcriteria   

andquantifiestheevaluationvaluesofallcriteria・   

LetbkbeaJJJdimensionalvectorwhosejthele－   
mentistheevaluationvalueofcriteriaj丘omreg－   
ulatingalternativelk・  

Step3：LetAkbealJ）×JJfdiagonalmatiixwhose  
（j，j）elementisakj・CalculateJ4A言1bkanddefine   
theithelementofAA言1bkastlleOVerallevaluation  
valueofalt．ernativei．  

LetbtbeanlJIdimensionalvectorwllOSejthele－  
mentistlleunknownevaluationvalueofthecriteria  

AiA言1ゎた  t 

＝   （1）  

eTAiA言1ゎた   

foralli∈Iuk），WhereeisallonevectorandTis  

denotedbythetransposeoperation・Theydefine   

AArlらl  
（2）  

as theoverallevaruationvector derivedなom alter－  

nativeiandtheypointoutthatAA［lふIcoincides  
withAA；1bkwithoutmultiplicationofscalarfora11  
盲∈ハ（け   

CCMisananalyzlngtOOlfortheca5eOfmultiple  

regulatingalternatives・Let K be anindexsetof  
regulatingalternatives，thenbkofregulatingalter－  

nativek∈KcanbegivenbyStep2andlKttypesof  
A，Say（A（k）lk∈K），Canbe  glVenbyStepl・Inthe  

〈A（た）lた∈〝）intoa  firststageofCCM，Wemerge   

positivematrixAInthesecondstage，Weemploya  
fo1lowlngiterativemethodwhoseconvergenceisnot  

guaranteedtheoretically：  

Algorithml  

StepO：Fbr a glVen Set Of the evaluation vectors  

ofcriteria，〈bkLk∈K），inthefirststageandlet   

摘‥＝宥Ibkforallk∈K・Lett：＝Oandgoto   

Stepl・  

払rallた∈∫・  Let紘．‥＝古∑‘∈〟毒  Stepl：   

Step2：Ifmax（帆1－PEl＝k∈K）＝Othenset  
A‘p！＋1  brall豆∈Jandが＝軋．  らt＝歯∑′∈〝   
eT・4fp！＋1   

forallk∈Kandstop．Otherwise，update壬‥＝t＋1  

andgotoStepl・   

3 Structure ofdominant AHP  

WcfbcusOnOnlythedircctionsoftheoverallevalu－  

ationvectors，AA言1bkand－4AJlら‡，andtheevalu－  

ationvectorsofcriteria，bkalldbl．so，ifavectora  

－236－   

© 日本オペレーションズ・リサーチ学会. 無断複写・複製・転載を禁ず.



COinciues・Withavectorbwithouta岳calar▲multiplica－  

tion，WeSaythatahasthesamedirectionasb．Fora  

［］トdimensionalvectorb，Wedefine■tl（b）＝AAJlb  

andBf（b）＝AiAtlbforalli，k∈I・Then，the  
OVera11evaluationvect？rbyevaluationrule（2）is  

thefunctionvaluelう（bt）．Inthesequel，allproo伝of  
lemmas a，ndtheorems areomitted．  

TheoremlLetbbealJf－dimensionalvector，ther！  

鴨（叫＝Ⅵ（β拍））かα〃もた∈J．∫叩pOβe血と畠l  
狛棚減胸叫〃m拙亘ハ（た），鮎和佐（叫んαβ  

伽βαmed加c如乃αβl再l）．  
Theorem2LetbbealJf－dimensioんalvector，坤en  

密（β抽）＝ゎかα町た∈∫・飢卯0デeチんα王らl盲β  

旬玩edゐy「JノかαJJ五∈ハ（り，伽mβ是（ふ‡）んαβ伽  
βαmedかec如乃αβゎた．  

Thepropertiesintheabovetheoremsmightnotonly  

holdunderthepairof（1）and（2）．  

Theorem3ムefゎぁeα周一d豆meれ血mαJりeCねr・凡r  

如0けlxけImα机ceβ〟α乃dⅣJefβ紬）＝  
Ai〟A言1bαれdⅥ（b）＝AⅣA「1ゎかαJJ壱，た∈J」  

∫叩pOβe班α王統ere e∬盲βねαmOγlZerOβCαgαr入β祝Cん  

血£Ⅳ〟＝入Ⅳ，班e乃祐（b）んαβ班eβαmed盲rec如れ  

αβⅥ（βぎ（b））かαJJ云，た∈J．〟oreover，ぴ〟2ね  

αmむ物～五cα掠れ小んe∽古豪mα亡r盲ヱ，班eれβぎ（β主匝））  

んαβ兢eβαme（ゴ盲recf哀0乃αβb．  

Corollary4ConsiderthatBf（・）and叫・）qfThe－  
Oremβ．∫叩pOβe班α土豪んere eエゴβ£ぷα乃0れZerOβCαん汀  

入β？Cん紬Ⅳ〃＝入ⅣαれdJefふl＝β佃たいんe乃  

Ⅵ（ら1）んαβ伽βαmed血c如乃αβ恨（呵．肋r肌er，  
ぴ〃2盲βαmu物Jねα如m o／伽むれ豆fmα£rま£，兢eれ  

β碑）んαβ伽βαmed如c如乃αβ折  

4 MathematicalStructure ofCCM  
ⅥねconsiderthecasethatlKL≧2．  

Lemma5Theiteratepfisapositivevectorjbr  
αJJた∈∬αれdf＝0，1，‥‥  

Lemma6eTAkPぎ＝1hrallk∈K andi＝  
0，1，‥‥  

Lemma 8 

Co乃e（〈紘1lた∈∬））⊂Co乃e（〈p帥∈∬））α乃d  

Co几e（（紘1lた∈∬））nbdCome（〈扉lた∈互））血  

統eor盲g盲乃わrf＝1，2，…，  

Lemma8meansthatCone（〈p宮Ik∈K））shrinks  
monotonica11yfort＝0，1，．．‥  

Lemma9Lef5k＝〈Atl坤≧0，eTb＝1）ふ  
αJJた∈∬．pき∈βたかαJJた∈〝α冊‖＝0，1，‥‥   

rんere eェ豆βね αれ去れde∬βef T αれdαれ αCCむml山王盲om  

po哀れfβた♪rαJJた∈∬βuCん鮎川m粍T，t→∞pき＝が．  

LemmalO Suppose thattheindexsetT andlKl  

卯前厄〈〆lた∈∬）βα軸1im畔上→∞宛＝〆か  

αJJた∈∬，血Co乃e（（獅∈∬〉）まβαんα仲e・  

Thefo1lowlnglemmaguaranteestheexistenceofa  

limitpointofthesequence（pElt＝0，1，・・・）forall  

た∈．打．   

1emmall〝A如γ五班mJrepeαねかびm砧eJy，兢ere  

eヱ豆βfαんαげJ五乃e月■β祝Cん鮎川叫→∞扉∈ガかαJJ  

た∈∬．上e£〆＝1血→∞pぎ，兢∽がんαβ銑eβαme  
d血c如れαβ多J♪rαJJり∈∬．  

WhenAlgorithmlconvergeswithinthefinitenum－  

berofiterations，thepointset（PkJk∈K）ofStep2  
hasthesamepropertyasstatedinLemmall・  

Lemma12乱ppoβe兢αfAJタOr盲£んmJ5わ卵ひ首班去れ  

班e。伽如mumみeroJ如rα如乃αれdJef〆bedぴれed  

わy∫桓g扉AJタOr哀痛mJ♪rαJJた∈〝，兢eれ戸た厄β  

班eβαmed豆ec如mαβ戸J♪rαJJた，J∈〝．  

Theorem 13 CCM has a limit point set 

〈呂盲l壱∈J〉・ムe±A■4「1らibe班eo脚αJgeγαJ祝αゎれ  

uec加扉α加rれα如e豆，兢e乃兢e ouerαgJ帥αg祝α如m  

uecわr扉α㍑erγiα血e宜んαβ班e5αmed豆γeC如乃αβfんαf  

扉α托er†lα如eJ♪rαJJ壱，J∈J・  

5 Conclusion  

Thisstudyshows by the mathematicaldescription  

thatdominantAHPconsistsofapairofsimpleeval－  

uationrules（1）and（2）・Wehaveshownthecon－  
vergenceofCCM，WhicllWillextendCCMintoan  
analyzlngtOOlformorecomplexevaluationproblem  

SuCllaSGroupAHPandIntervalAHP・  
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