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l Introduction   

Ⅵねa・reinterestedinfindingt・heglol）alopt・ima・1valueofthefollowingllOnlinearprogra・m‥  

max cr諾  

5．壬． 諾∈ア  
（NLP）  

wllere  

（   

諾∈肝‥ 
1≦．ブ≦m一夕  

翫＋成定＋勅＝。，1≦た≦汀叛  
ア＝  

c∈Dr・，g：Rn→DTn9，alldh：Rn→D7mllisaqua・drat・ic（possiblelinea・r）vectorfunctiol一・   
Weassumet．haltthefeasil）1eregi0110ft・he（NLP）isboundcd，a・ndt・11atthevectorfunctIion  

g（・）issumcientlyslnOOtl－Onthefeasiblere苧ion，e・9・7tWicccontinuouslydifferentiable【1】・  

Ingeneral，SOlvil－gthistypeofproblcmsISeXtremelyhardalnddeveloplnganefncientanda  

generalframeworktosoIveitisa・Significantsubject・OurapproachisbasedontheSuccessive  
ConvexRelaxationMet・hod（SCRM），Origina・11yproposedfornonconvexquadrat・icoptimization  

problems［2，3］，Whichwextendedtononlinearprograms・   

WcwillfocusonthelmplementatriollOfthismethodwhichemployssomeheuristIicschemes  
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2 LPrelaxationof（NLP）  
Letdenot・ebySnthespaceof71■×r7・－Symmetricmatriccs・   
Sincegj（・）∈C2（j＝1，2，…，m・g）fromoura・SSumpt′ion，WeCanfindQj∈Snsuchthat  
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becomesconvexinf∋x．Then，WeCanreWritet．hefcasil）1eregionof（NLP）as  
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Pん・ズ十p君諾＋損＝0，1≦た≦叫，．  

wllere●denotcstheca・nOnica・1inner－PrOdllCtillS”・・IO一〕Sel・VetrhaIt・fLisaconvexset，Sinceit  
isdefincdbyincqualitiesofcollVeXfunctions，al－de（111a・1ityoflillearfunct・ions・   

†Thisa・utllOrWaSPartlysllPl）Orte（lbythcSasakaⅥTaSciel－tificResearcllGl●al一〔lfromTheJal）anScicl－Ce  
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3 SuccessiveConvexRelaxationMqthod（SCRM）  
Thealgorit・hmstart・SWithacollVeXSetCo⊇f，e・9・，boxconstrai1－tS，andstlCCeSSivelysoIvcs  
nonlinearconvexprogralnSWitha・1inearobject・ivefullCtion，a・ndalfeasiblereglOndefinedby  

fLandot・hcrquadra・t・icorlinearconst・raintsillVOIvingxandX・Thedeta・ilscanbefoundin  
therefereedl）aPerS・Then，itcanbcshowntha・tthealgorithmgenera・teSaSequellCeOfvalues  
（0≧（1≧・・・Whicl－a・rCupl）erboundsoft・heglobalmaximizationvalueofthe（NLP）・The  
algori．thmterminat・eSafteritobtai11Sa・Closeapproxima・tionoft・hegloba・1maximizationvalue  
wheneverit．is known．  

4 Concluding remarks 

TlleSCRMisapowerfulframeworktosoIvenonlillearPrOgramSingeneral・However，muCh  
ofitsimplementationregardingefBcient heurist・icprocedures a・renOtCerta・in，yet・In this  
ta．1k，WeWillimprovesomeheuristicproccdtlreSPrOpOSedin［4］1ikedimillisllingthenumberof  
constraintsorincludingtighterconvexconstraint・Sinordertoincreaseitsefhciency・Numerical  
resultsusingthenonlillearprOgraImSOIverNUOPTwillbeshownintheta11kforbenchmark  
nonlinearprogramsofsmallsize・  
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