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Wedi＄CuSStheproblemof鮎dingtheshortesも  
pathsfioma負xedorigintoaspeci鮎dnodeim  
aneもworkwitharcsrepresentedaB餌zzynum－  
bers・Whileproposlngamalgoriもhmgbrsolving  
もheprob且em，Wearefacedwithrank主11gmeもh－  

Od8beもWeenhlZZy numbers，Whichhavebeen  

proposedinnumerousiiもerah汀eS．   

Somea且goritbms【2一句ぬrsolvingもheprob－  

1emhavebeenproposed．批is，however，d潤一  

Culももoapplyanotherrankingmeもhodstothe  
a且go鵡ぬmsowmgtoも王Iebaseofa＄peCi鮎rank－  

1ngmeもhod・   

Ⅵねpropose acoInmOn乱1gorithm如so王Ⅴ－  

1mg飢1ZZy Sl10rもesもpaもh problem，im wllicil  

mosももype ofranking meもbod beもWeem爪ユZZy  

numbersareaVailablea・CCOrdingもoadecision  
maker’8pre飴陀nCe．   

Bytheway，thereexisももwomainapproaches  

もonon－餌zzyversiono官tllisproblem，thaもi＄，  

neもWOrk simplex method and dymamic pro－  
grammlng．In七helatterapproach，SOmeSもan－  

dard a晦oriもbms bave beellprOpOSed by‡）五－  

jksもra［1】，Be且lman and Ford and Floydand  

Warshall．Inもhisresearch，WeeXpandもheal－  

goriもhmbasedon Dijksもra’smeもhodtofuzzy  
ve柑iom，bec肌SeiもissoIvablewiも11五mO（712）in  

worsもcaseandisateaseofcalculaもion andex－  
pansiom．   

The algorithmleads to som寧pathswith  
minimallength，and then thealternative of  

もhemmaybechosenaccordingも0班edecision  
maker’sprefbrence．  

thereal1ine花Wiもhanormalizedmembership  
餌nction〝か   

Vおiou8meもbods払r ramking七WO Or mOre  
餌zzynumbersIlaVebeem訂epOrtedim七heliも一  

erature．MosもOf蝕eserankingme蝕odscan  

beclassほedintothreesubclasseswithもhe払1－  
lowingproperもies：（a）totalorderreiation，（b）  

partialorderrelation and（c）theotherrela－  

tion．   

The fbrmer two a，re uSed fbr getもingmin－  

imum orminimalftomamOng SeVeralfuzzy  

numbersontheproposedalgorithm．Someof  

もheserankingmeもhod8uSedherewii王bein七ro－  

duced asfo1lows‥‡nもheliもerature［5］，fbur  

indicesPD（琵i），PSD（琵i），N‡）（ai）andNSD（左i）  

areproposed，WhichmeangradesofdominanCe  

Ofo一礼触zynumber石iOVe訂allotber石j，ブ≠盲・  

Theseindiceslead togetting a．maximumoT  

minim11mamOngh㍑ynumbers．  

Im仙eliぬaもu陀【6】，tbeparもidorderrela－  

もionbetween七wo飢1ZZynumber＄，Wbicbis陀－  

latedも0も11e■boもbsideo宮地emembersbip餌nc－  

tionml血ally，isde免ned．  

3 『Ⅷ盗盗yS馳①『七esも『a忠弘伊野①払孔em   

Now we propose the shortesもpath problem  
withfuzzyarcslengもh（Fuzzy－SPP）asfbllows：  

LetG＝（叫」）beanetwork，WhereJVisaset  

Ofnodeswiもh n elements，andJ4is ase七Of  

arcswithlengthrepre8entedas餌zzynumber．   

Theproblemisも0点ndもhesomepa七hswith  
もheminimaltotal1engthrepresentedasfuzzy  
numberfromもheorigintothedestinationon  
themeもworkG．Itisassumedthatthereexists  

thepath魚・Omtheorigintoeachnodeinthe  
neもwork．   

On the basisofDijkstra’s method【1】，We  

PrOpOSe analgorithm払r soIving the Fuzzy－  
SPP．  

望 P『e丑五m五ma‡。五es   

BefbreproposlngthesubscquelltprOblemand  

algorithm，SeVeraldcfinitiollSwi11bepresenもed・  

Åfuzzynumber諒isaconvex・hlZZySubsetof  
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【step3］ 
＿ 

（翫＋4j・jl義k∈th・）），returntOStep2．  

【step4】Ifalotofpathswithminimal1ength   
areobtained，thealternativeofthem8hould   

bechoseaccordingtothedecisionmaker，s   

preference，and then terminate．Andif   

he／herdoesnotsatisfytheobtainedpath，  

・return tO Step Oand re－Calculate with an－   

Otlleralternativerankingmethod．   

4，Conclusion   

Weproposedacommonalgorithm払rsolving  
fuzzyshortestpathproblemindependentofthe  

type ofranking method betweenfuzzy num－  

bers・Somenumericalexampleswillbep†e－  
sented at theconfbrence．  

First，We have to define the terminologleS  

andvariablesused here．   

dij：alength represented as anon－negative  
fuzzy number between adjacent nodesi  

andj．Ifnodesiandjarenotadjacent，   

dijimplie8＋∞・  

th：aSetCOmpOSedofminimalfuzzylengths   

fromtheorlglnnOdeltoanodej，  

miTimal（S）．：an OperatOr tO derive some  

minimaleleme11t＄from the set S by us－   

1ngtheorderrelationproposedinvarious   

literatures mentionedin section2．Itis  

notedthattheoperator“minimal”canbe   
Substitutedby“hlillimum”iftherelation   

is totdorder．  

n：anumberofnodes，  

P：a8et．Ofnodeswitllpermanentlabels，  

T：aSetOfnodeswitlltempOraryla・bels．   

Thealgorithmisproposedasbllows：   

【stepO】Choose an order relatio11bctween   

fuzzy number＄ aCCOrding to a decision   

maker’＄prefbrence．Andgivethevalue80f   

parametcrsorthresholdsifnecessary．  

【stepl】Thesets巧，PandTareinitialized   

a5b1low＄：   

巧‥＝（β1j）brJ＝1，…，7l，   

P‥＝（1），T‥＝（2，：‥，可・  

【step2］IfT＝¢，thengotostep4・Other－   

Wise，findj’∈Tsuchthat   

minimal（UjeTth）∩町≠4・・   

Iti＄nOtedthatj’isunlquelydetermined   
WhenuslngtOtalorderrelation，however，it   

maynQtbesoinl）artialorder．Intlliscase，  

］Withthe占ma11estvalueamOngth，Wllich   

Satisfiesabovefbrlnula，isasslgnCdtoj’al－   

ternatively．  

ResetT：＝T＼（j’），P：＝PU（j’）・Go   

tostep3．  
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