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l．INTRODUCTION  

In this research，Weinvestlgate a bio句ective prq）eCt SCheduling problemwithfuzzy  

precedence relations．In real－WOrld systems，there exist many situations that a slngle o句ective  

functionisnotsufncienttocharacterizetheproblemand optlmaldecisionsareusuallymadeunder  

SOme unCertainties・Thisindicates the necessityto study prqject scheduling problems with multi  
O句ectivesinafuzzysituations．FromtheseviewpolntS，WeCOnCentrateOntWOfactors，namelymulti  

O句ectivityandfuzziness．Inordertoconsidertheproblem，Weintroduceaconceptofofscheduling  

VeCtOrfbrtreatingbio句ectiveandsatisfactionlevelfbrfbrmulatingfuzzyprecedencerelations・Our  
Objectiveis tonnd a non dominated schedule maximlZlng minimum satisfactionwith respectto  

precedencerelationsbetweentaskswhilesimultaneouslyminimlZlngmaXimumlateness．Ane餌cient  

algorithmbasedonPERTtechniqueisproposedanditsvalidityandcomputationalcomplexityare  

demonstrated．  

2．PROBLEM FORMULATION  

WeconsideraprqJeCtSChedulingproblemwithfuzzyprecedenceconstraintsglVenaSfb）1ows・  
（1）AprqjectiscomposedofalargenumberoftasksTjO＝l，2，’．．，n）andeachtask’sduration巧IS  

associatedwitheachtaskll・  

（2）Fuzzyprecedencerelationisgivenbetweenalltwotasksasprecedencerelationmatrix・This  
relationisdenotedwithasatisfactionlevelLLijfbralltwotasksTiandTjWhichdenotesdegreeof  

desirabilitywhentaskTiisprocessedbefbreTl・Assumethatifpij＞0thenpij＝1，andthatpij＝Pji＝入  

meansthatTi，1areindependent・  

（3）EachtaskTjhasadue－datedjtObecompleted・AssumethatLj（7［）denotesdi触rencebetween  

task7scompletiontimeq（7t）andthedue－dateqfbrapr句ectschedule7t，andthatLmax（7t）denotes  

maximumofl（n）foralltasks・Then，fbrn，minimumdesirabledegreeoftaskTsprecedencerelation  

isdenotedwithpmin（7t）＝min（Pik（7t）11，k＝1，2，・・・，n，i≠k）・  

（4）Undertheabovesetting（l）－（4），Wefbrmulateafbllowingbicriteriaprqjectschedulingproblem  

（FPRPFuzzy Precedence Relation Problem）to nnd schedule（S）maximizingthe minimum  
satisfaction（desirability）with respecttoprecedence relation and minimizingmaximumlateness，  

Simultaneously．  

MinimizeLmax（n）Maximizeい′min（7t）  

Su句ectto T【∈n（Asetofftasibleschedules）  

FPRI｝：  

3．SOLUTION PROCEDURE  

Wedefineschedulevector（㌦ax（1t），Pmin（7t））consistingoftwoo叫ectivesaselements・Next，  

tode坑neanondominatedschedule，aSSumetWOVeCtOrSV（7t）＝（Vl（7t），V2（7t））andv（P）＝（Vl（P），V2（P））・  

Weca））v（7r）dominatesv（P）anddenoteitbyv（7t）≪v（P）whenvl（7t）≦vl（P），V2（7t）≧v2（P）andv（7t）  
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≠Ⅴ（P）．  

Defimition：A廓d∫f鋸gぶCゐg血Jg打払cα地dわあeα仰乃（わmfwねd∫Cゐg血Jeげα〝do乃ケげ班grg  

a扇∫ね仰摩α∫fみJg∫Cゐg血Jgwゐfcゐ（わm加8Jg∫几．  

Now weproposeasolutionprocedureFPRA（FuzzyPrecedenceRelationAlgorithm）fbr  
SOlvingtheproblemFPRP．  

SolutionProcedu陀FPRA坤  

StepO：BysortingOqij＜1，SetPO≡1＞Pl＞P2＞・・・＞PK＞OwherekisthenumberofdifferentLlij・  

Stepl：ConstruCtPERT－NetworkPN（VA）asFlowDiagram；VisthesetoftasksandAisthesetof  

arcs（Ti，1）whichmeanSthatTiPreCedesTj・WhenTiandlareindependent，thereisnoarc・First，  

fbrpO＝l，COnStruCtPNO（VAO）consistsofVandAO：（Cri，1）帆＝POandLLji和0）・FurtherletÅα  

≡（Cri，1ルij＝POandpji≠pa），α＝l，2，・・・，kandletDSthecurrentsetofschedulescorresponding  

toeachvectorofD  

Step2：TransfbrmPERT－NetworkPN（V，A）toArrowDiagram声N（V，A）；SoIveOrdinaryPERT  

PrOblemandcalculateI血ax．LetoptimalkaxvaluebeLmaxOandoptimalschedule7tO＝n・SetDV＝（  

（haxO，1）），DS＝（7tO）and（X＝1．GotoStep3．  

Step3：SetAα＝Aa－l－ÅαandconstruCt声NαⅣAα）．SoIveOrdinaryPERTproblemandcalculate   

hax．Letoptimalvalue Lmax beIlmxαandoptimalschedule T【0＝7ta・ConstruCt COrreSpOnding   

SChedulevectorva＝（Ⅰ≠axα，Pminα）・IfvαisdominatedbysomevectorofDV，thengotoStep4・   

Otherwise，SetD匝DVUivα）andDS＝DSUi7tα）．GotoStep4．  

SCep4：Setα＝α＋l．If＝k＋l，teminate．0仙erwise，returntOStep3．   

Theorem：ダア属Aβ鋸ね∫eJげ仰〃ゐ∽f闇Jgd∫Cゐe血Jg∫i乃0（㌦ノダ0ウ乃Omfd用∽e∫．   

Sincethereexist，PrObably，manynOndominatedscheduleswhichhavethesamevalueswithrespect  

tobothcriteria，WeCOnCentrateOurattentiononnndingatleastoneftasibleschedulecorrespondingto  

eachnondominatedschedulevector．Moredetai1sareintroducedinpresentation．  

4．CONCLUSION  

Itishopefultoapplyresourceconstrainedproblemwith anothermulticriterion・  
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