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Abstract.

Vehicle Routing Problem (VRP) is one of the important issues thal exist in
transpor rtion system. Thls as a well known combrnatoflal optamrzation problem

which consists of a euslomer population with deterministic demand6' and a ce ral

depot which acts as the base of a homogeneous fleet of vehicles The ob.lective ls to

design a sel of vehicle routes startrng and terminating 3t the central depot such lhat

e demand of cuslomers is tolally satisfied. This paper develops an optimization

model for the management of periodic deliveries of a given commodty The company

has differenl tyPe 6f vehicles with different capacily lo deliver the commodily for

customers The problem is then called Periodic Heterogeneous Vehicle Routing

Problem (PHVRP) The goal is lo schedule the deliveries according to feasible

combrnalrons of delivery days and 10 determrne the schedullng of fleet and drrve' and

routing polrcres o, the vlhrctes. The obiective rs to minimze the sum of the costs of all

routei bver lhe planning horrzon. We propose a combaned apploach of heurrstic

algoflthm and exacl method to solve the problem.

Kewords: Vehicle routlng Problem, scheduling, combined epproach

I . lntmduction
lhc cla:,uurl Vchrclc Rotllll+ l'I({'}lcnr (\tRl') is prulicullrh tlllclxlcd l() dclcnlrillc ull oBll}ral I ontlng

,rt"n rirr u tlccr ol lx,ux,gcrrr.,ut rchrclc. such tltt t. suti"ii rlrc ,ccd t,I o ,rct of custt',rer'.. .{'r t5c

i,'- ,,1 tl';. i"*,.i,.' t'n,ilurn rr ,l.rrc,l lior)r rhc oorr:qrl ol' I larrriltorrirn Srnflr' il ir Dccc\rnnh tr)

.,,x,* c.,rr.hlr,,u, rir.rr cach rr:hrclc r|tltc rlarh rrrd crr.ls al llle $itrlin8 lxn,rl xnJ cruh crritr)lrlcr rs

, ;.1,.:i,;,.; h ,r," ..1,,. t. \rncc rlror rrunr rt*-archcrr har c t*c, \\ ort rn$ nr rhis ,Lr r,, Jitc.r\..r

;; .;'rr.airt- ;"J ,*,' nrclh)doltrgr*i lhcrc rrc rt rtutrhcr ol '-unc\ can hu lirrmd rr lilcr.rnrc lbr

Vltl'. such t,r.ll l.lll lltl. I ll.lrrclhroks l5l. lt'l'II 
Iitcrrlurc tir* ui" orri".rriar'rt,. ui Vlil'.thi"h itrc grorrpr! lsc{)rJurg kr slxcilic cotrsrailtts

S{rnc ol rlrc \cll krrorrn \urunlr !r! Culurrhlcrl Vltl'lcvt{l'}' lll. rchrrlci nlo rl:lrrcbJ t() c''tr\

ii"rii.,i .,.I,,"itt, Vltl'\\irlr rirlrc . irrJ,'rr s tVltl'l\\'r' ri.h rrrrtt'|rrr..t n 'crrc'i rrirbnr a tLlit,"cl rrnre

ii",,,", ,-,l,ipfi.q"'r. vltl' (Ml)Vlal'l. rrr lhis rarilnt grxxls can lt tlcl\crcJ ttt n crNlontr l'nnn a Y:l

,,r',t.,*r" v'tff, ,,,ih ,rrcl-urr anJ &Lr cn r V Rl'l'l )t. gixrls urt rxlh rlc.xl l(' klruPhl lirnrt lhc dcFrt l(l

, :. .l"t,l,rr"^. t*,i ,f'.,',ruo r-( ptck.rl up.rt a nllnrL ol'ctN')nEr'i rnJ hroughl hrcl l(' lhc JcFn

f ,*,ir'it*t """tt"tl 
scr':rll tLrr''i ol plaltrrrrP l'!I r"tltllr! Irr'rhlcrt)' Is itttothtr rariatrl ol t'( Vltl''

Lrxrrrrr as tlrc prir rt Vltl'rl'Vltl'r
lrr i'VRl'.'lrrhrrr r 8i\cn lirr lx)n/on- lhcrc is t *-! o:-'rr'l'nrtcr\ rrc!\lr l" lr: \rst{c'l (nrcc (n

.r,rr.rl trrrrc''lltrl:\rrrrlllrrrr\]ni'rrj'!lL'irli'"t'rr'rr|lrl"rlhr"fllLlrirl"rr'r \ llrtr Il rr'r':h.

.-..,,,,,i,1. .,,,.1 ..u1r rchiclt le 'rs rirc i'p"r -!'\'- 'r -Lr 'rr L r-"rrrr. \\l''rrr rr\ $"il ilrrr'r ('r

.,,,r;;,'' ,' trtr l(trrlllr l" llr' 'l'l!'r llr' prohlcnt r' l'r rrr'rlrr1)r/( lh( r'n'rl lin!llUrl hc r'ntlt'\



tratelle-d br' tlre uehrclcs ol thc tirnc torzol. l'his problou iI ter.r u4ortrrrt ur reollrodd
liircdtions such s. drstrihuurn lirr hokcn companrts l7l. bloorl p&xrtl!'t J!{tlbulron lxl. or ncl-uP

rrf mw mstcrials tbr a manul'aclurc of sutomohile lrdti [9] O
A surr.r orr ltVlll' r.l il{ c\lcnsknrs can tr.: li't[ irrll(ll l)uc to thc conrPlctitr o,' lh- I]R)hlcDr

fm'l ol tF*rrorks piq,ent trunstrc .pfr({clEs- nc\cdlrcleis llll profxhrrl oll cxtsr method ll2l
ad&eis,J o comhincd of hcruicic and csact mclhod lbr sol\ lng I)VRI) 'l hc cstctlrxrn of lhc Vltl' !n

r\hirh onc nrust r,l,llliolral11 Jcci.l,c oll tlc llccl conllx)sllxrl ls lno$ll ui thc

Ilcler(Rrft$us Vchiclc Routing ltoblcm (l IVRI') is (xrlcd in thc scminal Fr[r}I ()l l l3l phlishi
io l')13.1 irxl ha\c tccclll\ erohurt rrrto a nch rcscarch.rrcl llrctc lurrc al* hr::n *.-rcral

cla.s:iilications ol lhc ass(rcutL{ lircr.rlnrc lhrm drlt'L'rctrl PniF'ctircs llJl prt irlcd a gcncral

orcnics ,rf luprs rrith a p.rrtrcrrtar l'rxus orr loue.r hrrrrr.lirrlL tcchnirpcs and hcrrrrslics 'lhc:rrrthors

also comprcd'thc Jrcrlomlancc ol c\tstrng hcunstrcs &scnhcd unltl 2lx)t{ on bcnchmrfk inslanccs

I li! J*er.cntcnl a rcr:ic$ of c\acl nlE)rilhnt rt l n conlFrrison ol'llrclt c('nrfttnti()nal l*.-rl(lrnl0ncc on

tlrc-capr.itutn vRI, an(l llvltl's. $lrilc ll(rl rcrrcrrciJ s;rcrul irr.lu'triul J.1*..s .rl' courbirrcJ llccl

comJxis*ion an.l nrutir* irr maritimc arxl nrad-ha*:l transprrtatron Al.sl*r-Nadlali arxl alirMr-Narlialr

(2ol7i f*{rrr.: n ronsi'Lkjli\c l*rrrisli. nffrditclr lirr v'hrrrg llVRl'lin* \\rrrl'',\r \\rlh nrrltr'le*rl
an,l tirnc-dcpcndl'trt.

Notc thai all ll* lirc*rlurc srrrr cr ol llVl{1, ,,.,cntirucd rn t5c lwr.:\ xrrs ,xra*radr d. Dol irxol\c
l'vRl' Ihrs ttr|)!, JrroF)ies a tlxxlcl ot llvRl'tn $'hich thal thc curlr)mcr can bc \isitcd morc lhxn

,nlcc. rnJ thclc \,rulJ lt u \clrcLllllc lirr \ lsilttt!! ullskrllctr
'l-his graF-r isorlarrizulas tirll.rrrr Setrl(rl| 2 &scnh. tlrc lroblcrn dclirrttrorr and tlrc rrr.rtll:rDatical

,rxr,L,l. l;..r,"n i pics.nts thc lursr5lc 
':rghtxrurhxrd 

hcurrslrc sc.rch -lhc 
algrrrthrn is &rcrihcd rn

Srclr.nr.l ljnlilh Sh-lior: i dcscria{r tlrt' tonr:hrsrottr

2. Paoblcm f orrrulrtiot
l.hc Jccisrorr oi th. l[ohlLii) rs linJ thc lc.rsrhlc lrtu{rtdlti()n tr)ur ol a ccrtnill t\ l! o[ \chlclc ruch

lhll to rlllnltnrzc llE,)\crill nfcrxllrl! cosls Ill ordcr Lr cxlc thc prohlcnr ll ls ncccssllrl t,r \lslulll;/c

tlr! p(|bl!1n uslnu orirph l.cl I =(: r\ tlx a dtrerctetl graph. r\huc := lt) l ',,l rstlllj E:tc\
\ct an(l A = 'lil1i '., -=:.,i/l r\lhcvlol itrci tc'rc\cntrng nnrlcs 6il\ccn \crlc\ 'lhc (LYt'l

'crrcr r. rrr.icrtJ i,r t). * :il(ll Ir drc vii ol !u5il| r-r locarrorr' i'tir !cl1c\ '_: 
rr'rt 'r tl"rrrali

4 2 {} orr t::ch rtrr ,rl'lhc f'lrnnrng h n/on :r scr\i.c liorc J : ll :i lirm \\rntk\\ l"' 1l rrlrrc t' i*

thc ,Jar[erl ttrrlc scn lce ma! hdgtn atxl /, ls llr, lillcsl ltnrcnd rcquntsEli\cd.DtlmELr ol\lstts-/'l(l

It rrrlirnncrl acconLrr,r 1,,,,'rc.'l rhc,'llt'\rirl'lc \Irrl<Lr\ lullcnrs Iho lirnr: rrintlorr sJncil\ rng tht'

,,rJ,.rl ,'f,,.1.. I.,r. .rr.i ,11,, r,, rire icird s gircrr l',i lr" l'l I cr t( = il- 'ti l)c tlu sct ol'

arailahlc'rchicle rtl all trpr"sXtlt'ct(llat\chicl$'llcichl\Fr' 1\nh (flfucih (lirt\1r(l irl lhc

i!1:.1
l (,r c:re h \ chtulc ,t € ,( . lll (./t Jcnol.' thc cx|icll\ rl) \r clghl u c rt'tlnlc thc rltlnhcl ('l \ chlclcr

ctlrlls 1,, llrcrrunrltr,,l-Jrr\cr' l^Lrx'tc rl)c sul \"'trsl(|lr)cr\ ('rntrlc'' l'\ ,''={l-1 "/l} l)errolr

ll,e J,.:r(n h\ !{)-n + l} l,.,elr rclrrelu srirrr. liL'nr {tt} ""'t r""'"'"'r"' "r {n + I} t''''l' trr'r'''rcr i e \

sl^-crlrcs.r rct,rl .Lnst.llrc\lsltcJ (hcil.h'ltr\ curli)lllcr 
'e ''JV rc(|crls *_r\lcc $llh (icrrrlnJ 'rt rl]

irrrrciglrt rrrtlurr rrrrrr: urrr.i,rr [,i-4] X"" rl)lr. li,l rh'(lclk'r i €10'rr+l]' r.cs'r qi =0 Ixrnr(

lll. ..1 ot lnctir.rlrl,.: \chrilri lirr \!i!ll)rr .Lrsli'r)r!, r I'r L. r(' c li I rrrl lll. c\lrx icr\r!! lrrr'' l!l

l[llcr 11! ( tl n curt(nnor lJ not \ llllrJ h\ a lxulcral'lc r clticlc

l llr\ rxrl:rtt(!lti ltsJ iur grr trr r. li'lL'rt '
Scl
t)! lhc :ct (rl rnl,jl.lrll(hl\'rrs-



I l)c \tl ,ll c\ttnl],l\ln\d!\
JLd s.l lil Jrr\.rs.rr J),f (J lll:
ll)c \.i ,U \.hrulc:
Ihc .el ,rl rLril{rlnui
Ih!:ct,JI rLr'k,l)itrr rx)J Jcl\,l \ - ll, /i" li U \
lhc scr,'l l,rcliririillr \rhirl.: l,,r eLbiorr.:r i{' \

lhrrLr:rrhhlc nrLrnl-..r ril \chl.lc\ ('l tr Pi I
llr' $. rri,r r.,l\,. l\'rretr',:re tcA
llt crrli.rl r)r,l1hcl:rlrsl \ r$l lirrl. ll rrr,.lc icN .

Ihc 1\crghl JtnrnnJ r,l'n(\lc r e ,\

lh. \lurt lrrnl rrxl llrc Lrlc\t tnJlng lrrr.: t,i LL1,\tl / C /)

l'trk uf.luilntlt\' li,t ctlrl(,tnr, I

I)LL\.11 (ltxnlrl\ ii'r crtst.'tttct t

I :rt,l c,,sl liir c,reh rr.1,c,n \chrclc .( e /( it.'rn.lqx'r

Ittr\,illr)e.r'ir i,, \!hiLIc l e r{ ,,1,'rrq thc cJ3,: (i".7)e r\

(i,ir rtrc {'} rlrr \tsrr,!l i,rrrsr'}rnlr hr rr,rtr prclir:rlnc r,*hrtlc ,( e /(
( {'il 1;,, nrle}rrtl ,h,\sr i e /)I rrsirrg r.lriclc i r K
(ixt Iin c\rrrrxl ,liicr /c1)1: rrsrugrcl,,clc tc,(
(i,n l{, tnck ujr:' nrnirt,'r .,1 (lrirrrir\ litr rrrlirinrl.) I c A rrsnrq rchiulc * e K

Ci,rl t,,.l.lr\cr ir {rtnnhul ,,1 \Irirotlt\ li,l ru\nnr)ul leN Lxing r tllclu I c /(

liirLrrr r,rri:rl,l. irr'lic:rtrru \l,rrl1l]l r.:hiclr il e t( rr';l\':lt li"rrr rr"]t i c '\ r" 7 c '\',
lli:r;rrr r.rri.rl,le rrr.lic,rtrtre *hctl]ljr rrNl(rrncr ic,\', i:r 1r'ldrl I'\ i' 

'hnr Ptl;(il'18
r chr.lc
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Ii,rir\ \iurrlllc ir,licJr rn3 r\ hclhu rchirlc i+K s Irsrgrrc'l l" Nrcr rr;rl 'L 
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A COIVIBINED APPROACH FOR SOLVING SCHEDULING

PROBLEM IN PERIODIC HETEROGENEOUS VEH]CLE
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