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IllthispaperwcconsidcrtllCfollowlnggCneral  

intcgcrallocatiollprOblcln：  

恥①b且em（旦〟0）  

H   

mi・li111ixc ∑仙‥l）  
i＝1  

すI．   

subjectto ∑9i（xi）≦b，  
王＝l  

Jよ≦∬i≦叫，壱＝1，…，m，  

ごとfillteger，豆＝1，…，γi，  

Where霊壱∈几壱＝11…，r↓；ム（∬i），豆〒  

1，．．．，n，arCCOnCaVCfu11Ctions on R；9i（xi），  

i＝1，…，n，arCCOnVCXfunctionsonR；bi8  

COnStant；andliandui（li≦ui）．i＝1，．．．・，n，  

areintcgcrs・WedcllOtethcrectangularcon－  
straimt（1）by〟0＝（∬∈∬≠≦∬i≦恥戌＝  

1，・・リn）・Thc problelnis difBcult to soIve  

Since cven tl10Se Wit，11alinear consもraintis  

ShowntobcNP－11ard（sec，e・g・，【Sa74】）・Å1－  

thoughplerltyOfalgoritlm1Sfbrsolvinggen－  

eralcontinuous concavcl’nimimization prob－  
lcmsllaVCbccrlprOpOSCd（see【Ben95，HT90］），  

0nly a few dealwitllthcirintegralcounter－  

parts・Ⅰ】1BeIISOIletal・【BE90，BEH90】gelト  

CralbrallChalldbourldlTlethodsareproposcd  

forproblcmswithpolyhcdralreglOrlSandin－  

tcgercorlStraiIltS・   

Hcrewedcvclopabranchandboundalgo－  

ritlm1fbrsoIving Problerrl（P，M）sinccnorlC  

Of thc above rllCntioncd algorithms canbc  

useddirectly・Ouralgorithmtakesadvalltage  
Ofthefh・CtthatProblcrn（彗M）ha点0nlyonc  

COn8trairlt・ThcalgoritlⅢ1SOIvcsacorltinuous  

SubproblelnOfalTlOrC Sirnplc払rm，1．C．，thc  

Objcctivcfu1’lCt・iorlislincar、WI止chisproduced  

bytakingacollVCXCllVelopofthcorlgll■1alcorト  

CaVCfuIICtiorlOVCraSubsctoffbasiblcrcglOrl．  

Thesubproblcmissolvedbyrnal■lipulationof  
thc Kuhn－Tuckcrcorldit，ions．   

ToimprovctllCCfFicicllCyOfouralgorithm  

SOme hcuristiclrlethods arcincorporatcd to  

Obtainfbasiblcsolutionswhoscobjcctivcfunc－  

tionvalucsmayllTlprOVCtllCuppCrboluld．Wc  

rcportthccomptltationalrcsultsofthcalgo－  

ritllm．  
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In this paycr wc use convex ellvelope as alz 

undcrestillnatingfurlCtion ofthc orlglllalob－  

jcctivefunctiol’1．   
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（a）ゆiscollVeXOll〟，  

（b）ゆ（∬）≦J（∬）払rallユニ∈〟，  

（c）thereisnofunctiorlP：M→Rsatisfyil，1g  

（a），（b），alldゆ（∬）≦p（£）払rsolneユニ∈胤れ   

By ThcorcmIV．80f［HT90］if f（∬）＝  

∑迄IJi（∬i），tlleIltheconvexellVelopeoり（∬）  

takenovcrarectaIlglc（3；Iri≦xi≦si，i＝  

1，…，γも）isequaltotlleSumlOfthecoIlVeXer卜  

VClopesofthcfunctionfi（xi）takenoverthe  
lime8egIfleIltSγ・；≦∬J≦β示，富＝1，．‥，れ．Tlle  

COnVeX CrlVClopc ofa corlVCXfu1’lCtion fi（xi）  

takcn ovcr alirle SCglnent ri≦xi≦siis  
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byUBけl＝rnin（UBI．∑莞1ム（a：；））andthe  
rcctanglcisdcIctcd・IfUB什1＝∑；ヒIfi（x‡）  

thcl・1SCt3：（：＝諾I ・WllCIlthc upperbound  
isupdatcd，rCCtanglcswhosccorrcspounding  

problcITISl■1aVlrlgOptirrlalvaluesgrcatcrthan  

orequaltoUB（＋1arccrascd鈷・OmthcsetW．  
IfthesetWiscInptythenweconcludcthat  

thcpointユニCis tlle OPtirnalsolution．Othcr－  

Wiscrcmovcthcrcctanglcassociatedwiththe  

lowerboulldLd＋l丘ornthcsctWandpass  
ittothestep電＋1．   

A disctlSSiorlSirrlilar to that of Bcnson et  

al・【BEH90Jshowsthatthcbranchandbound  
algoritllmtCrminatesaftcrafinitcnumberof  

StepSWithanoptimalsolutioIIXCfbrProblem  
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Step10f the algorithm，WC have a rectan－  

glechosenfromthepreviousstep，thelower  

bound LBl，theupper bound UBt，thein－  

Cumbcntsolutionユ：Candtheoptimalsolution  
xlassociatedwiththerectangle．Wesubdi－  

Videthercctangleintotwosmallerrectangles  

M（t，i），i＝1，2，eaChwithintegralextreme  

points．Thencwrectangle M（t・l）is gener－  
atedbytaking可＝Lx5」forsomecompo－  
ncntx3withnon－intcgervaluewhilekecplng  

theothcrunChanged・Similarly，therectangle  
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