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ITEPIAHYH

H mopodoa Smhopatiky epyocio TPaypoteveTol £va omd T ONUOVIIKOTEPO
TPOPALATA TOL TOUEN TOV LETAPOPADV KO TG EMLYEPNGIOKNG EPEVVAG: TN PEATION
SpopoAdYNoN OYNUATOV. XTOYX0G £ival 1 LEAETT Kol VAOTTOINGT €vOG alyopifpov mov
Vo KOADTTEL TIC OVOYKEG MOG UIKPOUESOING TEYVIKNG emyeipnone, m  omoia
kafnuepwvd  kodeiton  vo  dwyeplotel  emokevés  Prafov  oe  Tuyoia Kot
dlookopmicuéva onueion vrog g moANg g Adnvag. To wpoPAnue avipetonileton
pe pebodoloyieg emyEPNOIOKNG EPELVOC KOl UOOMNUATIKO TPOYPUUUOTIGHO, EVED
a&loA0yohvToL Ko GUYKPIVOVTOL S10pOPETIKA EpYUAEin Kot TEXVIKEG EMIAVONG, OTMOC Ol
Biprodnkec PuLP kou Google OR-Tools.

H gpyacia yopiletan oe tpia Pacikd pépn: T dnpovpyia toxaiov onueiov Prafov
Bdoel peaMoTIKOV TEPIOPICUAOV, TNV EMAOYN KOl EPAPHLOYN TOL KOTOAANAOTEPOL
olyopiBpuov ywo v emilvon tov TPOPANUATOG SPOHOAOYNONG, Kol TEAOG, TN
SouoOpE®OT eVOG GLOTNUATOG TOL LROAOYilel kabnuepwvd Tov aplBpd Kol TIiC
Sradpopég Tov ovvepyeimv. Ta onueia dtokpivoviol avaioyo e TV TpoTEPALOTNTA,
TN YEOYPOPIKN TEPLOYN KOl TO €100¢ NG PAAPNG, EVED TO TEMKO TPOYPOUUL GTOYEVEL
oTN UEYLOTN SLVOTNH TOS0GN EVTIOG TOL WPAPIOV EPYAGING.

Méca and exTeVh TEWPAUATIKN avOAVoT), aEL0A0YODVTOL Ol VO TPOGEYYIGEIS OC TPOG
™V akpifelo Ko TV Toy0TNTO EMIAVONG, ME TO OMOTELECUATO Vo OglyvouV OTL TO
PuLP mpoceéper mo Bértioteg Aoelg yio pukpod minbog onueiov, evd to OR-Tools
veptepel o€ UeyoADTEPNG KApoKaG TpofAnuota Adym toybtepng amokpiong. O
TeMKOG adyopiBuog, Paciopévoc oto OR-Tools, spapudletar oe méEvte S1000YIKES
NUEPNOIEG  EMUVOANYELG Kol omodidel évo  omodoTikd TAAVO  dPOUOAGYNOTG,
TPOCPEPOVTAG TPUKTIKA OPEAT] GTNV KOO UEPVI AELTOVPYI TNG EMLYEIPNOTG.

H gpyaocio KataAnyel 6e CUYKEKPIUEVEG TTPOTACELS Y10 LEAAOVTIKT €PELVO, OTMG 1|
EVOOUATOON SUVAIK®OV Oe0OUEVOV KOl TEYVNTNAG VONUOGUVNG Yo TN OULVEXN
Bektioon g dpopordynong kor v ovamtuén epyoieiov mopakoiovdnong oe
apaypatikd ypdévo. H mpocéyyion mov mopovctdletal omodElkviEl MG OO0 Kol
LIKPEG  EMYEPNOES UTOpPoOV va en@eAnBobv omd v voBEtnon TeEXVIK®V
Bektiotomoinong, e antd amoTeLécATA oTY ardd00T) KOl TO KOGTOG AEITOVPYING.



EYXAPIXTIEX

Me v oAoKAp®OT NG SIMAGUOTIKAG LoV gpyaciag, acBdvouorl tnv avaykn va
EKPPACH TNV EVYVOUOGVUVI OV TPOG OAOVG 0001 GUVERAAOY LLE TOV TPOTO TOVG OE
T TN S10dpPOUN KOl OTNV EMTUYN TEPATMON TOV TPOTTVYLOKDV OV GIOVOMV OTN|
Yol [oMtikdv Mnyoavikdv tov EBvikod MetooPiov [Moivteyveiov.

®a NMBesha mpotictwg va gvyaploTio® Bepud tov emPiémovia Kabnynt pov, K.
Kwvotavtivo ['kiotoalitn, Emikovpo Kabnynt tg XxoAng, yio tnv eUmotocvvn
OV pov £0€1&e avabETOVTAG LoV TN SIMAGUOTIKY oVt gpyacio, kabmg Kol ylo
ovveyn kabodnynon Kot vrosTtNPEN Tov Ko’ OAN TN S1dpKeELD TG EKTOVINONG TNG.

Evyapioto emiong dwitepa tov vroynelo dddaktopa tov EMII, Tdvvn Koapmovpn,
Y10 TOV TOAVTIHO YPpOVO Tov, TN o1 Beld TOL Kot TIG YVAOGELS TOV POV HETESMGE.

Téhog, €va peydAo €uYOPIOTO® OTNV OWKOYEVELWL LoL, Y TN Owpkn ot)pién,
KaTovonon Kot vBAppuvVeN MOV HOV TPOGEPEPUV Ol HOVO KOTA TNV TEPiodo TNg
SMA®UOTIKAG LoV £pYaciag, 0AAL o€ OAN TN SLUPKELD TOV GTOVOMV LLOV.

I'céddag Doifoc
IovAog 2025
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1. Evcayoyn

Tig tedevtaieg dexoetieg, pe T poydaio eEEMEN g TeYvoloyiag, yivetor OAO Kot
TePLOoOTEPO avaykaio 1 OloyelpIon TNG EPOJINCTIKNG GAVGIONG OTIG EMYEPNOELS,
MOTE VO TOPUUEIVOUV  AVIOYOVIOTIKEG oTov Touéa Tovg. I[lapdTt ot peydheg
EMYEPNOELS EYOVV EVIOTIGEL QLTH TNV OVOYKAULOTNTO KO TO OPEAN TTOV TOPEYEL, Ol
LIKPEG KOl LLEGOEG EMYELPTOELS VOTEPOVY GE AVTOV TOV TOWEN Kol 6TV a&loldynon
TOV 0QEAOVG TOL WTOPOLV Vo £XOVV, OCOV aPOPE TNV KOAVTEPN MOOTNTA TMV
VANPEGLOV, TN UEI®ON TOV KOGTOVG Kol TNV avénon ¢ amodotikotntag [1], [2], [3],
[20].

To mpoPfAnua g BEATIOTNG SPOUOAOYNONG EIVOL TPUKTIKO KO TPOGPEPEL AUECT KO
eupavn Pektioon ot Aewtovpyia kéBe etarpeiag. Or peydreg eroipeieg, mov
KOAODVTOL VO SLOXEPIOTOVY EVOV HEYOAO OYKO LETOQOP®V, €ite dloBETOVLV €101KO
TUNUO TOV OoyOAEiTOL pe T peAétn ko v e&€MéEn Aboemv Tov mpofAnuatog gite
£yovv vioBethoel Kot EQpopROcEL AVGELG Kot alyopiBpovg mov xovv oM peretnBel. Ot
LIKPOLECOIES EMLYEIPNOELS, OUWOG, CLUVNOMG YPTOILOTOIOVV TPOKTIKEG - EUTELPIKES
pefodovg katd tn dteEaywyn Tov KadnUePIVOV TOVG dPASTNPLOTHTOV. Mg aVTOV TOV
TPOTO, OV KOl 1 AgITovpyio. Tovg dev TMapoLoldlel OLGCTIKA TpoPANpaTe, Ogv
EMTLYYAVOLV TO BEATIOTO SLVATO TOGOTIKO, TOIOTIKO KOl OIKOVOLIKO amotéhespa [2],

(3], [4], [6].

H emyeipnoiokn £pevva anoterel £va amd T, TO ATOTELECUATIKA EpYOAEID 0TI ANy
OTOPACEMY O TOADTAOKO, emyelpnolokd mepPdilovia. Me v €papproyn g o€
TPOPANHaTA OTOG AVTO TNG OPOUOAOYNONC, EMTPENEL TI LOVTIEAOTOINGT PEOMOTIKMV
TEPLOPIOUDV KoL TNV ovalnnon g BérTiomg Aong pe podnuatikn axpifea. Xtnv
TEPIMTOON TNG OUYEIPIONG CUVEPYEIMV TEYVIKNG ETOUPEING, 1| EMLYEPNOOKT EPELVA
BonBa oty extipunon kot Pertiotonoinomn Tov ¥pOvoLv amdKPIoNG, TG XPNONG TOPWV
KO TNG YEMYPOUPIKNG KoTavoung tav epyaciav [4], [6], [7], [8], [12], [41].

To mpoPinua g Peltictomoinong g OpopoAdyNong oynudtov £xel peketndet
EKTEVMG TIG TEAEVTOIEG OEKOETIES, e OMOTEAEG O VO VILAPYOVY aAyOp1Bol EMIAVONC
TOV  TWPOPAAUOTOG oV ayopd, Yoo Spopov  TOMOV  TPOPANUOTO  TOV
OVTOTOKPIvOVTOL OTIG avayKes Kabe etanpeiag. Eivon éva mpofinpa mov agopd katd
KOplo AOYO TIg eTanpeieg dtovouns, aALd pmopel vao epapprootel og ke eTopeio o
€xel va dwyelprotel Kabnuepvd Evav otoro oynudtwv [4], [17], [29], [30], [34], [35],
[39].

H poydaic oavantuén tov DTOAOYIOTIKOV OLVOTOTHTOV KOl TOV  OAyopiBumv
BeltioTomoinong, OmMC Ol EVPETIKOL KOl LETOEVPETIKOL AAYOPIOUOL, EYEL KOTAGTIGEL
EQIKTN TNV €miAvon mpoPfAnudteov mov moiodtepo Bempodvtay pn emddoipwo. H
EQUPLOYN TOVG OE WIKPOUEGOIES emiyelpnoelg oev omoartel mAdov e&eldikevuéveg
YVOGES 1 okpPEG VITOOOUEG, YEYOVOG TOL KOOIGTA TNV TEYVOAOYid TPOGITH KOl
YPNOIUN Yo KAOE EMYEIPTUOTIKY SPOCTNPOTNTA TOV EUTAEKEL TN WETAPOPE N TNV
POy VINPESIHV 610 Tedio [16], [17], [23], [24], [40].



Eivar évo mpoPAnua mov Eekwvder omd TNV amAOlK] TOL HOPET, 7OV APOpd
Tapadocelg and Eva onueio oe TOAAATAG onueia, Kol umopel vo yivel 1060 cOVOETO
060 ot avdykeg TG Kabe gtaupeioc. H emilvon, addd ko n £EMEN Tov mpofAnuatog,
YIVETOL  HE  TEYVIKEG — EMYEPNOLOKNG  €PELVOG KOl YpfHon  Hobnpotikon
TPOYPOUUATIGHOD KOl GTOYXEVEL OTN LEI®OT TOL KOGTOVG HETAPOPAS Kot 6TV avénon
NG TOPAYWYIKOTNTOG KOl TNG TOWOTNTAS TOV UETAPOPOV, (PO KOl GE OUKOVOULKA
0QEA Y1a TIG emyelpnoelg owtég [4], [6], [8], [12], [14], [41].

H dumhopotikn avtr epyoacio @iAodo&el vo yepupdoel To yaoua LeTo&d Bewmpiag kot
TPAENG, TAPOLGLALOVTOC VO OMOKANP®UEVO EPYUAEID TOL UTOPEL VO Yp1oLLoToOEl
AUEGO OO UIKPOUESOIEG EMYEIPNOEIG. MEoa amd TN YPNOT TPAYUATIKOV OESOUEV®V
Kot v a&loloynon dSweopwv okyopiBuwmv, mpoteivetol o AVon €QApUOGIUN,
OTOJOTIKY] KOl TPOCAPUOGUEVT] OTIC OVAYKES HOC TUTIKNG TeYVIKNG etanpeiag. H
gpyacia dev pével og BempnTikd eminedo, OAAG TPOYWPE GE LAOTOINGT AELTOVPYIKOV
OLGTNMOTOG, TO Omoio umopel vo mwPocapproleTor SLUVOUIKA STV  Kadnuepivn
emyepnotokn tpaypatikdtto [13], [14], [20], [25], [28].

210%0¢ TG SMAMUATIKNAG €lval 1 TOpovcioon &vog TpoPfANUaToc dpopoidynong
OYNUATOV O€ piol UIKpOUESAion TEYVIKY €TOlpEin, OV OOYOAElTOL pe TNV emilvon
TpoPAnpatov 6 Evav Topéa appodidtnrag (tapadsiypatog yapw, PAaPeg oto diktoa
Opyaviopov Kowng Qoéretag), Kot tmg pmopel, He Hobnpotikd tpomo, va yiver m
BeATIGTOTOINGN TOV TPOYPALULOTOG TOV GUVEPYEI®V TNC.

H @bomn tov npofAnpotoc mov e€etdleton oty mopovco epyacio eivar duvapukr. Ot
BAdPec eppavifovior o S10QOpeTIKA onueia kdbe pépa, yeyovog mov Kabotd
OTOPOITNT TN OUVEYN TPOGOPUOY TOVL TPOYpPappatog dpopoidynons. H
petafintoétra ovt) evioyVel T onuacic tov pebdoddwv mov Pacilovior oe
OTOYOOTIKEC TEYVIKEG KOl EMUVOANTTIKODS OAYOpiOHOLS, 1KOVODG VO TPOGPEPOLV
TOLOTIKEG AVOELG EVTOC XPOVIKOV Tteplopicu®my. 'Eva chotnuo mov sival og Béom va
avampocopuolel 1o mPOypauue kodnuepwvd, pe Pdon To vedtepa  SedopEva,
TPOCOEPEL TNV EMYElpNoN eveMEia, cuvémela Kol emyelpnolaky cvveyela [24], [26],
[27], [31], [33], [38].



2. Bipiroypapikn Avackornon

2.1 T'evika Xroyeia yra T Apopordynon Oynpdrmv

O KA00G TOV UETAPOPDV OMOTEAEL KPIGILO OMUEI0 OTNV AVATTLEN TG OIKOVOUING.
Me Vv 7mpo0odo NG TEYVOAOYIOG Kol TNV TOYKOGUIOMOINGN, TO TPOPANUO NG
dpoporoynong oxnudtwv (Vehicle Routing Problem - VRP), 1660 og tomikd 660 Kot
o€ TAYKOGMO €minedo, €xel €pHel 6TO MPOOKNVIO kol omotehel €vav amd TOLG
ONUOVTIKOTEPOLG Topeic £peuvag kor e&éMéng [4], [6]. Avtd ocvpPaivel 0Tt
OTOOKOTEL OTO VO TPOGPEPEL LAOMUATIKEG AVCES O KOOMUEPIVA EMLYEPTCLOKA
TPOPANLATAL, 0INYDOVTOS GE KOAVTEPO OIKOVOLLKA OTOTEAECLLOTA Y10l TG EXLYEIPTOELS .

Mua mewpapotikn pedétn [1] egetalet ) ypnon Avoemv dayeipiong e EPOSIOGTIKNG
alvoidag pe tn Ponbeta texvnTNG VoNuoovvng, oto TAaiclo g Blounyaviag 5.0. H
avéivon  dedopévov OV AQOPOVCHV  OmOBENATO  TPOIOVI®V, AEMTOUEPEIEG
mpounfevt®v, TopayyeEAieG MEAATOV Kol OTOWXEID UETOPOPAS, €JEEE ONUOVTIKA
egowovounon ko6ctovg ot petagopd logistics  (10%), Peitiwoerg ov
amodoTikdTTa  KOoToLG TpopnBdevtav (20%) KOl ONUOVTIKEG UEUDCELS OGNV
mieovalovoa amobnkevon (10%).

To mpoPAnua g dpopordynong oynuateov (VRP) agopd tov vmoroyiopd tng
BéATiomng S10dpopng davopng TPOIGVTOV TOV TPEMEL VO EKTEAOVVTAL OO VO GUVOAO
oYNUATOV, ®ote va wKavoroinfetl 1 {\Inomn, oToyxevovIag GTNV EAOYICTONOINGT TOV
K60TOVG. Amapoitntn mpoindbeon eivar 0 6TOAOG TV OYNUATOV Vo EEKIvE Kot val
KatoAnyel oto id1o onpeio (apa&ootdoto - amobkn) [4], [6], [10].

To mpofinua g dpopordynong oxynuatov (VRP) anotekel yevikevpévn popen tov
TpoPfAnpatog Tov mAavodiov towint (Travelling Salesman Problem — TSP), to onoio
amookonel oty gvpeon g PEATIOTNG Sadpopung Tov TPEMEL VO akOAOVONGEL EVOg
TOANTAG Oote va emokePBel kdbe onpuelo oe €va GHVOAO Kol VO ETIGTPEYEL OTIV
apetnpia Tov. H yevikevon avt £xel og anotéAespo 1o TpofAnUa TG SPOHOAOYNONG
oynuaTov vo eEedicoetal pe Tpdmo mov Oyl LOVO KOADTTEL TPOPANLOTO VITAPYOVCDV
KATOOTACE®Y, OAAG Ko kaBopilel oTpatnykég Yo HEAAOVTIKEG EMYEIPNCLOKES
dpactpromteg (m.y. onpovpyio vémv amobnkevtik®v gykataotdoewmv) [4], [10],
[22].

Onwg mpoovapépbnke, t0 TPOPANUA TG SpOUOAIYNONG OYNUATOV UTopel va eivat
1660 amAd 1| T060 GOVOETO OGO AMOITEITAL, TPOKEUEVOD VO KOADYEL TIG AVAYKEG KAOE
enmyeipnong. Avti n gvehi&ia To Kabotd Eva dSuvapkd Kot ToALOLAGTATO TPOPAN U,
70 0moio OpMG Paciletan o€ éva capég Bewpnticd vdPabpo [4], [6], [8], [12].



2.2 lpopiqpa tov MMravoorwov Iloint - TSP

H npd cvotpotiky pelét tov mpofAnuatog tov [MAavodiov wint (Travelling
Salesman Problem - TSP) éywe t odexoetio tov 1930, oAdd xabiepoOnke
aKadnuaika tn dekaetion Tov 1950, kvping péom g epyaciog tov Merrill Flood
(1956). Qot600, N EMIOGNUN EMGTNUOVIKT SATOTOGCN Kl 1) CUGTIUOTIKY LB UATIKY
perémn tov mpoPAnpatog amodideton otovg Dantzig, Fulkerson kot Johnson to 1954,
otav avérTLEaY o TPOGEYYIoT UEGH YPOaUKoD Tpoypappatiopov [4], [10], [22].

To mpoPinua tov IMAavodiov Tlwinti apopd évav ToANTR mov Eekvd amd Luo
apemnpio A, EMOKENTETOL £val CUVOLAO TOAE®V pio Kot pHOVo Qopd v Kabepio kot

EMGTPEPEL GTNV APETNPIa, EKTEADVTAG T1 GLUVTOUOTEPT) SuVOTH SLadpopT.

To wpoPAnua tov [MTAavodiov Mwinth purnopet vo poviehonombel og e&ng:

H avtikeylevikn ocvuvaptnon mov mpénet vo, eayiotonondei:

mlnz Z Cijxij (221)

iEN jEN\{i}

OpiCovpe tig petafintés amdpaong x;;:

xiy = {1, eav to t6éo (i,j) ypnowomnoteitat 2.2.2)

0 otnv avtifetn mepintwon

O epropiopoi mov dracarilovv tn dlatipnon g pone, 0Tt dniadn o€ KaOe TeEAdT
Oa yivel emiokeym poévo 1 popd givar ot:

JEN\{i}

ieN\{/}

Omov, n e&iowon (2.2.3) eEacparilel 60Tl KOTA TNV EMioCKEYN OTNV TOAN 1, O TOANTNG
TPENEL VO EMOKEPTEL POVO ol mOAN petd, M e€iowon (2.2.4) eEacpariler 6t1 o
TOANTAG TPOEPYETOL OO 1o LOVO TOAN.



Yrdpyoov S1dpopol TPOTMOL VO LOVIEAOTOUMGOVLE TOVG TMEPLOPIGUOVS  TTOL
dtoucporilovy 6T dev Ba dnpovpynBodv vrodwadpoués. ‘Evag amd ovtovg givor M
pebodoroyia Miller-Tucker-Zemlin (MTZ) mov mepilopfdaver Tic mopokdto eE160O0ES

[10], [22]:
(n— Vxij+ui —uj <n-2Vije€{23...,n}is(225)
1 <ui<n-1Vi € {2,3,...,n} (2.2.6)

ui € ZVi € {2,3,...,n} (2.2.7)

Ewkova 1 - TSP



2.3 IIpoPinpa Apoporoyiong Oynuatov - VRP

To Pacud mpdPfinua dpopordynong oxnudtov (Vehicle Routing Problem - VRP)
avaQEPETOL GE £V GUVOAO OYMUATOV OV EEKIVOUV Kal KATOANYOLV 01O 1010 onpueio
Kol OEpyovTol amd €va chHVOAO onueiov pe cvykekpipévn (o (dnAadn merdteg
™G eTopeiog). Xtn Pacikn Tov Hop@1], To TPOPANUL dev TEPILOUPAVEL TEPLOPIOLOVG,
Ommg YpoVoL Tapdadoong, Tpotepardtreg K.AT [4], [6], [10].

O otoyoc etvar 1 €dpeon TG Amod0TIKOTEPNG Sladpopns mov Ba ektelécel KaOe
oMU, £I61 OGTE TO GLVOAO TOV OYNUATOV VO KAADWEL TIG OVAYKEG TOV TELNTOV,
dtovooviag TN ukpdteEpT duvarty amootoor. Kdébe oOympa €xel  cuykekpuuévn
YOPNTIKOTNTA Kol KaOBe onueio €xer kabopiouévn {ftnon. Xuvenmg, 10 (NTOVUEVO
glvar 1 edpeon TOV PEATIOTOV S0POU®Y, MOTE 0 EAGYIGTOG aplOUOC oxnudTeV va
EKTEAEGEL TIC OMONTOVUEVES OLOOPOUES LLE TN UIKPOTEPT SVUVATI] GUVOAIKT GTOGTUOT),
EVTOG OPIGUEVOL YPOVIKOD TANIGIOV, KOADTTOVIOC TANP®G TIC OTOITNGCELS TMV
nehotov [4], [11], [13], [17], [24].

To VRP eivan éva NP-Hard mpofAnpa (Non-deterministic Polynomial time — NP),
dnAadn éva mpOPANUA UM TOAV®VUIKNG SVOKOAING, YEYOVOS TOL GNUAIVEL TG 1|
TOALTAOKOTNTA TOV avEdvetal ekbeTikd og oyéon e 1o péyebog Tov mpoPAnuaTog.
Otov 0 opBudc Tov onpeiov givor pKpog, UTopodV vo €QOPUOCTOVV “akpifeic”
alyopBpot (exact algorithms). Qotd6c0, Yoo TPOPARHATA LE FESOUEVA TPOYLATIKOD
KOGLOVL, ypnoomotovvtal gupetikol (heuristic) adyopiBuol, mpocappocpévor kabe
QOPA OTIC WONTEPOTNTES TOV TPOPANLUATOC. L& TETOLEG TEPIMTOCELG GUYVE OmoteiTon
omAomoinon TV dedopévav, ®CTE VO TPOKOYEL Wio TPOGEYYIOTIKN OAAA
KavomomTiky Avon [6], [15], [17], [23], [24], [40].

To mpoPAnpa propet va datvnwbel podnpatid wg eEng [4], [6], [8], [10], [22]:

To mpoPAnua ™G dpopordyNnone oynuUAtTeV UTOopel vo oplotel ®¢ éva TANPEG
katevBovopevo ypapnuo G = (V,A). Mg 1o onuela V opilovtor kopvgég, pe 1o
onueio 0 va opiletar og amoBNKN Kot To VITOAOUTO GNUEIN MG Ol VTOAOUTOL TELATEC.
INo to A €povpe A= {(i,)) : 1,j € V,i=]j} , mov 10 KOs 16&0 (1,)) opilel T dadpour| mov
akoAovOel To OyMua Yoo va mhEl 6to onueio j amd 1o onueio 1. To ypapuo givol
Katevhouvopevo, Katt Tov onpaivetl 6t (i,j) # (j,1). Kébe dwdpopn £xer ovykekpipévo
K66T0C € i j, mov opiletar avaloyo UE TIC OVAYKES TOVL TPOPANUOTOC Kol UTOPEL Vo
eCoptdror omd TO YIMOUETPO, TO KOVGLUO, TO YPOVO OLEAELCTG TOL OYNLOTOG M|
0mo100MTOTE AAAN LETAPANTN UTOPEL VAL LETOPPACTEL O TOGOTNTO KOGTOVC.

Qg dadpopn opiletan g 1 akorovbia (i 0,i 1,i2,,...,is ,is+1) ue 10 i0=1is+1 va
opilel v amob1kn mov gival To onpeio Evapéng Kol ANENG TV ddPOUdOV Kol TO GET
S={il,i2,,...,is } va opilel Tovg meEAdTEG OV EELANPETOVVTAL OO TIG OLAOPOLEG T.
To ovvolkd KOoTOG oG S1adpopng €ival To GUVOAO TOL KOGTOVG TMV EML PEPOLG
Stadpopmv mov opilovrar amd Ta To&n (i,)
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S
c(r) = z Cip,ip+1 (2.3.1)
p=0

>16y0G Tov VRP givan va kabopiotel €éva ochvoro S100popdmv EAAYIGTOV KOGTOLG Kol
peyéboug < |K|, 6mov ¢ K opiletor to ouvoro tov dtobéciumv oynudtov, ol omoieg
B0l 1KOVOTTO100V TIC OTULTIGELS OAMV TOV TEANTMV.

Av Beopncovpe 6Tt S € V{0}, yuo xatevBuvopevoug ypdpovg opilovpe ta €vTog-
100y ko ektoc-tolmv g 6 (S) = {(i,j) € A:i ¢S,j €S} ko SH(S) =
{(L,j)eA:ies,j &S}

OpiCovpe tig petafintés oamdpaong x;;:

- {1 eav o (i,]) elvaw pépog tng Avong
b 0 otnv avtifetn mepimTwaon

H avtikepevikny cuvaptnon mov Tpémet va erayiotomoinOet:

i€V jev

4

J

Zxoj < |K| (23.5)

J

le-j >r(S)VS SV (2.3.6)
((9))]

Ot mepropiopoi (2.3.3) kar (2.3.4) dacearilovv ) datipnon tng pong, 0Tt dniadn
o€ Kabe meldn Oa yiver emiokeyn puovo 1 eopd. T kabe koUPo 1, N Abon apénel va
nepropPdaver povo éva 100 mov Ba pmaiver kot €va 160 mov Oa Pyoaiver. O
neplopopds (2.3.5) ewodyer tov aplBpd tov oynuaTev kol o meplopiopds (2.3.6)
€IGAYEL TOV TEPLOPICUO YOPNTIKOTNTOG OAAL Kol TOV TEPLOPICUO OTL dev B
dnuovpyndovv VITOd1USPOUES.

1



I v tedikn Aon tov VRP, dnhadn, Ba tpénel 1o kdBe oOynua va Eexvaetl Kot va
kataAnyel oto onueio 0 mwov opicape o¢ amodnkn. H diéhevon and kabe onpeio 1 €
V/{0} Ba mpémet va givor po kon povadikr]. Kot to telkd cuvoro tov dadpopmv Ha
TPENEL VO, UMV €lval LEYOADTEPO 0o TOV aplBpd TV dtabécipumv oynpdtoy.

@ O

®

Eiwcéva 2 VRP — CVRP

2.4 om0 Hapariayég Tov Mpopfinpatoc Apoporoynong
Oymparov

Hekwvoviog and ) Poacikn popeny tov VRP, 6nwg avth €xel dwutvnwbel, £yovv
TPOKOYEL TOPUALAYEG TOL  avtavakAobvv Tov  Pofud molvmAokotntag ke
TpoPAnpaTog 6TV €Podlaotiki aivcida. H mpdodog g teyvoroyiag, oe cuvovacHO
HE TNV avénon Tov analTtioemy — TOG0 YPOVIKGOV OGO Kol TOLOTIKMY Kol TOCOTIKMY
— €ye1 oonynoel oty e£EMEN Tov TPOPANUATOG LE TNV TPOGHNKN TEPLOPIGUAOV GTO
apyo tov mhaicwo [4], [6], [29], [32], [35].

Q¢ amoTéAEGHA, ) LEAETT] TG SLUYEIPIONG TNG EPOJLUGTIKNG 0AVGIdNG EXEL LETATPATEL
omd éva amhd PeltiotomomTikd TPOPANUA GE €vav OAOKANPO EMIGTNUOVIKO KOl
EMLYEPNOLOKO TOUEN, 0 0TOl0g ennpedlel dpeso T Asttovpyio Kot TNV 0mod0TIKOTNTA
yAadov emyepnioewv [2], [3], [20], [36].
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Kanoleg Poowég maporhayéc tov VRP  avdAoyo pe Tovg TEPLOPIGUOVG
TOPOVCIALOVTOL GTOV TOPAKAT® TIVOKOL:

Axpdvopo Eneénynon

CVRP [poPAnua dpopordynong pe
TEPLOPIOUEVT] YOPNTIKOTNTA

DCVRP IpopAnua dpopordynong pe
TEPLOPLGUEVT] YOPNTIKOTITO KO
ondoTaoN

VRPTW [IpopAnpa dpopoAdyNong e YpovIKovs
TEPLOPIGUOVS

VRPB [TpopAnpa dpopordynong pe
EMOTPOPEC

VRPPD [Tpo6pAnpa dpopoidynong pe mapaiafn
Ko Topadoon

VRPBTW [IpopAnua dpopoidynong pe backhands
KOl (POVIKOVS TEPLOPIGLOVG

VRPPDTW [Tpo6pAnpa dpopoidynong pe mapaiafn
Ko TapAdooT] Kol Unyovikovg
TEPLOPICHOVG Y10, SLLVOUN
EUTOPELUATOV

Route length “i DCVRP )

Mixed service

Backhauling

Time
Windows

Eixova 3 Hapaliayéc VRP ki o1 oyéoeis petalo tovg (wnyn: Toth kar Vigo 2002)
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H mo cuvnOng mapariayn tov mpofAfuatoc dpoporoynong oxnuatov (VRP) eivar to
CVRP (Capacitated Vehicle Routing Problem — IIpéfinpoa ApopoAidynong pe
[Tepopiopévn Xopntukomta). H Poaocwkn dwwpopd tovg €ivar 1 €lo0ymyn &vog
EMTAEOV TEPIOPIOUOV: TNG GVYKEKPIUEVTG YOPNTIKOTNTOG TOV KAOE oyfLotoc. AvTd
kabiotd to CVRP 18witepa xpNolo Yo EXXEPNOELS TOV UETAPEPOLY ayadd, Kabmg
OVTOVOKAG O PEOAGTIKA TIG EMLYELPT|CLOKEG CLVONKES.

To TPOPAN LA TOV CVRP umopel va oploTel g eéne:
M etarpeio petopopav dabéter évav otoro K oynmudtov kot xoleitor va
gbumnpetoet Tig avaykeg evog minbovg mehatdv V. Kdabe oynua €xel meploptopévn
yopnTkotta Q, eved kabe meddtng £xel {non d; yio kémoilo ayafo. O otodyog eivar
va TPoodoploTel 1) PEATIOT Sadpoun Yia kabe Oynpa, £T01 OOTE:

Kka0e meAdng va e&umnpeteitan pio Kot povo gopd,

KaOe Oynua vo EEKva Kot vo KTaAyel otny id1a, apetnpia (amodnkn),

TO QOPTio TOV KGOE OYNUATOC VO UV vIEPPaiver T xOPNTIKOTNTA TOV,

Kol T0 oVVOAMKO KOOTOG (GVYva G€ Opovg amdotacnc N YPOVov) va glval
eAdy1oTO.

Me tov 1pém0 0wTd, EMOIOKETAL Vo ¥pnoomombel o ehdylotog duvotdc aplBude
OYNUATOV KO Vo, EAaloToToMbel 11 GUVOAIKT ATOGTOCT 1| TO KOGTOG LETAPOPAS, EVD
KOADTTOVTOL TANP®G 01 avdykeg OAwv Tov teratav [4], [11], [17], [29].

2.5 AhyoprOpor Emidvong

H abdénom xon dapopomoinon v mapopétpemv o Kabe Tpofinuo dpopordynong
€Yl OOMYNOEL TNV EPELVNTIKN KOWOTNTO OTNV avATTLEN «oakpipavy alyopibumv
(exact algorithms), ot omoiol otoygboLV GTOV EVTIOMICUO TNG GLVOAMKA PBEATIOTNG
Abone péom e€avtintikod eAfyyov OAwv Tov mhavav dwdpoudv. Ot oakpiPeic
alyopiBpot £xovv n duvorTotnTa va £yyvn0ovv tn BéLTiomn Adon evog TpofAnuotoc.
Q61660, 1 VTOAOYIGTIKY] TOAVTAOKOTNTA TOVG GLYVE TOVS KOOIGTA AmayOpEVTIKOVG
Y EQapUoYN o€ TpoPANpaTe. TpaypoTikig KAipakog [6], [10], [22], [41].

Mo v aviyetodnion TpoPANUATOV TOL AVIOVOKAOVDY TPUYUOTIKEG EMLYEIPTCLOKES
ovayKeg, TpoTidvTol gvpetikol adyopiBuotr (heuristic algorithms). Ov gvpetikol
olyoplBpol GToYebOVV OTNV €UPECT] OMOOEKTMOV AVGEWMV GE GUVIOUO YPOVIKO
dtotnua, axopo kol 6tav to TPOPANUa dev eivar epiktd va Avbel emaxpiPdg pe
KAoowKEG peBddovs. Av Kot dev gyyvdvial Tn oLvolkd PéAtiotn Avom, €xovv
SuvaToOTNTO VO TPOGEYYIGOLV TNV TPOYUATIKOTNTO KOl VL TAPEXOVV AELTOVPYIKES Ko
apeco epaplrocues Aoelg og Tpaypatikd ocevapa [17], [23], [29], [40].

O1 gvupeTikol oAyOp1OpOL dEV KATOANYOVV OOpaiTNTA 0T «Uid Kol povadtkn BEATIOT
ADoMY, aAAG o€ piol ADOT EMOPKADS KOAN Y10 TIG OVAYKEG TMOV EMYEPNOEOV. AVTOG
glvar Ko 0 AOYOG Y10 TOV 0010 TPOTIU®VTOL, KAODS o1 akpiPeic adyopBpol — O6mwg
ot Branch-and-Bound (B&B) 7 Branch-and-Cut (BCP) — omortovv peydio
VITOAOYIOTIKO ¥POVO Kol TOPOVG, YEYOVOC TOV TOVG KOOIOTA [N OIKOVOUIKA
amodoTIKOVG o€ Kabnuepvn yprion [6], [17], [23], [40].

14



Avrtifeta, ot gupetikoi aAyoplOUol UmopodV VO EVOOUATOGOVY TOVE TEPLOPIGUOVS
KGOe TPOPAUOTOC Kot vo dDGOLV GpECH €QOPUOCIUEG ADGELS, KOADTTOVTOG
AELTOVPYIKEG aVAYKEG TNG KOOMUEPWVOTNTOG O TOMElS OmM®G 1 €POSIOCTIKY, Ol
petapopég Ko ) dtavoun mpoidvtov [17], [23], [24], [40].

Ot gvpetikéc TEYVIKEC UTOPOVV V. S1oKkpliovV o€ TPelc BootKES KOTNYOPIES:

1. Emowodountika gupetikd (Constructive Heuristics):
AVTEG 01 TEYVIKEG EEKIVOUV OO KEVA DEOOUEVA KO, LEGH EMAVUATTTIKNG
dwdkaociog, TpoohBETovv oot Eio TN AVOT] £0¢ 6TOL 0AOKANPWOET pia
epktn Avon. H dadicacia teppatiletor 0tav dev gival mAéov dvvatn 1
TPooONKm vEwv otolyeimv ympic Tapafiocn TV TEPLOPIGUDOY TOV
TPOPANILATOC.

2. Evpemika Perrioonc (Improvement Heuristics):
Eekwvovv omd pia opyikn (cuvnlwme omodektr]) ADoT Kot EXLYELPOVY VO TN
BEATIHOGOVV GTOSIOKA PEGHD TOTIKMV 1) TOYKOCULOV TPOTOTOINGEMY. LTOY0G
givar  avEnon g TodTTag TG AVoNG XOPIg Vo amatteital Exavocyedioon
omo 1o Undév.

3. Merta-gvpeTikég teyvikéc (Metaheuristics):
Zopeova pe toug Sarensen kot Glover (2013), o1 LETA-EVPETIKEG TEXVIKEG
amoTELOVV odyoptOpkd Thaicto VYN EMTESOL OV deV £OVV GYEINNOTEL
Y10 GUYKEKPIUEVO, TPOPANUATO, OALG TPOGPEPOVY £VOL GOVOAO GTPUTNYIKMDV
Kol KOTELOLVTIPLOV YPOUUDV Y10 TV OVATTUEN EVPETIKOV oAyOpiOumV
BeAtiotomoinong.

O1 PHETA-EVPETIKEC TEYVIKEC OlaKpivovTal 6€ 0V0 BaCIKEC VITOKOTYOPIEC:

1. Teyvikég Paciopéveg o pia Avon (Single-Solution Based Methods):

Avtég o1 teyvikég e€etdlovv kot Pertimvouy pia povo Avor kabe eopd, e oTOYO T
GTAOLOKT) TPOGEYYIoN TOV BEATIGTOV.

[epropropévng avalnmnong (Tabu Search)

[Ipocopoiwon avontnong (Simulated Annealing)
EnroavolopPavopevn tomun avalnmon (Iterated Local Search)
Avalftnon peyaing yertovidg (Large Neighborhood Search)

2. Teyvikég Paciopéveg oe mAnBuouod (Population-Based Methods):

e autég T1g ueBddovg dratnpeiton kot e&ghicoeton Evag TANOLGHOG ADGE®Y, LE 6TOYO
™ 61EPEVVTION TOAAATADY TEPLOYDV TOL ¥DHPOV AVaLNTNONG TAVTOYPOVO..

o Tevetkol ahyopiBuot (Genetic Algorithms)

o AlyopiBpuot Bertiotonoinong arowiog popunykiov (Ant Colony
Optimization)

e Mepetikol adyopiBpol (Memetic Algorithms)
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2.6 E&émén ko MeBoodoroykég Ilpooeyyioers Tov Mpofinquartog
Apopordynong Oymparmv

H perém tov mpoPAnuatog dpopordynong oxnudtev (Vehicle Routing Problem -
VRP) &exwader amd T1g apyéc e dexoetiog Tov 1950, pe v epyacio tov Dantzig et
al. (1954), ot omnoiot giofyayov to TPOPANUO Tov TAAVOSoL ToAnT) (TSP) kot to
OVTHETOTIONY  MEC®  ypopupukod mpoypoupatiopov. H  pebodoroyikny  touvg
Tpooéyyion, pe xpnon tov Simplex kot twv Cutting Planes, anotéhece ) fdaon yia TG
pueALovTIKEG droTumtmoels Tov VRP kot tov mapailoydv tov. Apydtepa, ot Lenstra
kot Rinnooy Kan (1981) avédei&av 1 Oewpntiki) SvokoAio tov mpofAnuartoc,
amodeucvoovTag 0Tt TOAAEC Lopeég Tov VRP givar NP-hard, yeyovog mov kabopilel ta
oplo. TV dvvatav akppov Acewv [6], [10].

Inuoavtikn Tpoodog onueimdnke pe v gpyasio tov Toth kot Vigo (2002), ot omoiot
GLYKEVIPOOOY Kol avELDCOV €KTEVDS 1000 T0 Pacikd mpofinua VRP 6co ko
TopoAhayéc Tov, 0nwg to TpoPAnpa yopntikoétrag (CVRP), to VRP pe ypovikd
mapdbopo (VRPTW) xor to VRP pe moporafés wor mapadoceis (VRPPD).
Xp1olponotdvtag HeBOd0VE AKEPOIOL YPOULIKOD TPOYPOLUATICHOD KOl TEXVIKEG
omwg Branch & Bound kot Branch & Cut, é0gcav 115 Bdoeic yia ouyypoves axpiPeic
AOoelg. H epyoocia tov Kara xon Bektas (2005) epmiovtioe meportépo to medio,
giwodyoviag 10 VRP pe eldyioto @optio avd dwdpopn, ML TPOGEYYIOT) TOV
OTOTUTMOVEL KOADTEPO EMLYELPNOIOKEG AMOITNOEL, HEC® HOVIEAMV LIKTOV OKEPOLOV
mpoypappaticpov [4], [11], [22].

Y10 7medio TV evupeTikdv peBddwv, ot Pisinger kai Ropke (2007) eionyayov v
teyvikn Adaptive Large Neighborhood Search (ALNS), g yevikeupévn €upetikn
wKovy va Tpocappoletonr oe moAAéc mapaiiayég tov VRP, mopéyovtag vyming
TOLOTNTOG AVGELS Yo peyding kiipokag mpofinpata. [apdiinia, ot Cormen et al.
(2009) ko Kleinberg & Tardos (2005), av kot dev emkevipdbnkav 6to VRP e1dkd,
ouVEPaAaY oNUaVTIKE PEGH TNG Tapovoinong Bepelmddv adyopiBuwv omwe greedy
ko1 dynamic programming, mov a&lonotobvion evpéwg o€ Avoelg VRP [8], [12], [17],
[23], [24].

Téhog, mo TPOCPATEG EpYUCies Exovv emKEVIPWOEL o8 eEe101KEVIEVEG EQOPLOYES Kot
apoktikd (nmuota. O Stenger (2012) pedétnoe mpofinpata VRP pe pn ypoppkd
KO60OTN Ko Tr ¥pNiomn vmepyoAdPwmv, mpoteivoviag vPpidikovg aAiyopiBuovg. Ot
Desaulniers et al. (2016) eionyoyav povtéha set-partitioning €181k TPOGAPUOGUEVA
Y GTOAOVE MAEKTPIKOV oynuatov, evd o Gkiotsalitis (2022) acyoAndnke pe
Beltiotomoinon Spoporoyimv 6€ ONUOCIEG CLYKOIVMVIES LE ¥P1IOT TPOCOUOIMOoNG Kot
aKéPULoL TTpoypappatiopov. Térog, ot Sahin kot Yaman (2023) g&étacav to VRP
VIO TEPLOPICUOVG TPOSPUCNC, TPOTEIVOVTAG VEOVG TEPLOPIOUOVG TOTOV path
elimination yio v g§aocedion peootikotepov Avoewv [5], [7], [9], [24], [29],
[41].
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2.7 Ilivaxkag Meretov ko Ilpooeyyicewv yia to pofinpa
Apopordynong Oymparmv

O IMivaxag mov akorovBel cuvoyilel Pacikég HEAETEG Kol TPOOEYYIGEIS TOV £XOVV
SWOHOPOMCEL TNV EMOTNUOVIKY] KOTOVONOYT KOl TV VTOAOYIOTIKY] EMIALGN TOV

npoPAnuatog  dpopordynong oynuatwv (Vehicle Routing Problem -

VRP).

[MepthapPaver 1660 KAOGIKEG OGO Kol TO TPOCPOTEC EPYOCIES, KOUADTTOVIOS i
gvpeilo yKAUA TOpOAAOY®DV TOL TPOPANUATOS, HEBOd®V SloTHNTMOONG KOl TEXVIKMV
emilvong — amd akpiPeig adyopifuovg Emg evpeTiKég Kat VPPLOKES TPOGEYYIGELS.

Yvuyypageic / 'Etoc Ipopinua MoOnpotikn MéBodog Eniivong
Alotdnoon
Dantzig et al. TSP, npodyyerog Ipappucoe Simplex — Cutting
(1954) tov VRP TPOYPOUUATIGUOC Planes
Lenstra & Rinnooy | TloAvmAokdtra Bewpia Andoeién NP-
Kan (1981) VRP kot oyetikev VTOAOYIGTIKNG hardness
TPOoPANUATOV TOADTAOKOTITOG
Toth & Vigo Baowd VRP kot Axéparog Branch & Bound,
(2002) TOPOALALYEG TOV YPOLUIKOG Branch & Cut
(CVRP, VRPTW, TPOYPOUUATIGLOC
VRPPD)
Kara & Bektas VRP pe ghdyioto Muwtd axépato Exact solution pe
(2005) @optio avd TPOYPOULUATICHO TEPLOPIGLLOVG
dadpoun (QopTiov
Pisinger & Ropke evikn gvpetikn Evpetucn Adaptive Large
(2007) vy VRP TPOCEYYIoN Neighborhood
Search (ALNS)
Cormen et al. OepeAmoelg - Xpnon oe VRP:
(2009), Kleinberg alyopiBpol greedy, dynamic
& Tardos (2005) programming K.d.
Stenger (2012) VRP pe pun 2uvovooTIKO Y Bp1dikoc
YPOUKO KOOTOG HOVTEAO alyopBpog
Kon subcontractors SpopoAdYNoNG
Desaulniers et al. Set-partitioning Set-partitioning Branch-price-and-
(2016) LLOVTEAD Y10 model cut
NAEKTPIKE OYAUOTO
Gkiotsalitis (2022) Beltiotonoinon Integer Evpetikol xon
dpoporoyiov o programming / axpiPeic
dnuootieg Simulation alyopbpot
GLYKOW®VIES
Sahin & Yaman VRP pe Mikt6 aképato E&edikcevpévor
(2023) TEPLOPIGUOVG TPOYPOULUATICHO TEPLOPIC oL TOTTOV
TpocPaonc path elimination
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2.8 Ilivokag pe TOL O Anpo@uieic

Hpoppata Apoporéynong Ompatov

Emivtég  (Solvers)

o

O mapokdteo mivakag Topovsldlel Toug Mo SdEdOUEVOVE EMAVTEG (solvers) Tov
YPTNOILOTOLOVVTOL Y10, TNV EMIAVGT TPpoPANaTV dpopordynong oynuatov (VRP) kot
Tov mopoiioydv tovg. Ilepthappdvel 1000 gumopikd 0G0 Kol GVOIKTOD KMOOUKO
gpyoleia, pe dapopetikés pebodoroyikég mpooeyyioelc — amd axpipeic aiyopiBuovg
YPOUUKOD KO OKEPOLOV TPOYPOUUOTIGHOD €MG EVPETIKEG KOl UETO-EVPETIKES
teyvikég. H emhoyn tov xotdAiniov emivt efoptdtor amd TN @OON TOL
TPOPANLATOC, TIG ATOTNOELS OE oKPiPela Kol Tov S100EG110 VTOAOYIOTIKO XPOVO.

Solver / Yrootpilopeva Tomoc MeBodov INoooca /
B1A1o6nxn [TpoPAnpata Ylomoinon
PuLP + MTZ TSP, CVRP Axépaiog Python (PuLP +
(Miller—Tucker— YPOLKOG CBC/GLPK)
Zemlin) TPOYPOUUATIGHOG
pe MTZ
TEPLOPIGUOVS

Google OR-Tools

TSP, VRP, CVRP,
VRPTW

Evpetucoi + exact
(Routing Solver)

C++, Python, Java

Gurobi TSP, VRP, CVRP, Axpng — Python, C++, Java,
Kot yevikd MIP EUTOPTKOC AVTNG K.G.
MIP
CPLEX TSP, VRP, CVRP Axpng — Python, Java, C++,
EUTOPTKOC AVTNG C#
MIP/LP/CP
SCIP TSP, CVRP Axpipng — MIP/CP | C, dabécipo péocm
hybrid Python API
Concorde TSP TSP (u6vo) Axpipng — cutting | C (ue vmootpién
Solver plane method yw. TSPLIB
instances)
LKH (Lin— TSP, ATSP, CVRP Evpetucog — C
Kernighan— (Ue TpoTOTOGELS) Iterated local
Helsgaun) search
jsprit VRP, CVRP, Evpetikog — Java
VRPTW metaheuristics
HGSADC (Hybrid VRP, CVRP Meta-gvpeTikde — C++
Genetic Search) genetic + local
search
VRPH VRP maporrayéc | Evpetucog — Large C++
Neighborhood
Search
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3. IIPOBAHMA

3.1 llapovoioon tov Ipofrnpartog

H mopovca epyacio ovapEpeTol G€ o LIKPOUESOI TEXVIKT ETAUPEIN TOL AGYOAELTAL
pe épya gmokeung Prafomv oe diktva kowng oeélelag oty ToAn tov Adnvov. Ta
onpeio avtd givar Toyaia kot S106KOPTIGUEVA GE d18.POpPa. OTUETD.

H etopeio pmopel va ypnoiponolel kabnuepvd amd €va €og Tpla cvvepyeia
EMOKEVNG, T omoia dpovv aveEaptnto. H apyn kot to téhoc g kabnuepvig Toug
dwdpopng eivar 1 apaéootdacto ¢ etoupeiog (Méyapo Movoikng). O 6tdyog ™G
ToPoVoOS SIMAMUATIKNG epyaciag gival 1 dnpovpyio. VOC TPOYPAUIATOS, TO OTOio
Ba opiler v xabnuepwvi PérTioT Sodpopn TOV GUVEPYEI®V, MOTE VO £YOLV TN
HEYLOTN dLVOTN OTOOO0T, EVIOG TOV TEPLOPIGUMOV TOL VIAPYOLV Yol TNV €VpLOUN
EKTEAEOT] TOV avayK®OV Tov £pyov. O1 mpeg epyaciog twv cuvepyeiov opilovior amod
7:00 — 15:00 k&Be pépa.

INa 11 PAGPeg vapyel KabBnuepvny Tpoohnkn kot agaipeon onueiov (AvTioTOL(OLV
oT1g 000eioeg amd TNV LANPEGIO KL TIG EKTEAEGUEVEG EVTOAEG). Me T Aym ToVv vémV
EVIOAMV, 01 BAAPES AVTEG KT YOPLOTOl00VTOL e PAOT TV TPOTEPAOTITO TTOV TPETEL
va AdPovv, Ty mePoyN| mov Ppickovial GTov XApT, Kabmg Kot To 100G TG epyaciag
mov pémel va ekteheotel. Kabe onpeio avtiotoryel og pia Ko Lovodikr| epyocia.

Yuvenmg, xovpe onueio Al vyming mpotepardtnTag, mov opilovv PAAPES ol omoieg
€YOVV G OMOTEAEGHO, TN OMpovpyio TpoPfAnudtov oty €0pvbun Asttovpyio TV
aVAYKOV NG KOONUEPIVOTNTOG Kal TPENEL VO, amokoTactabouy dueoa. O ypdvog yio
TNV OVTILET®MION Tovg pmopel va eivar 20, 40 1 75 Aemtd. Eivor ta onpeio pe m
LEYIOTN TPOTEPALOTNTO KO TPEMEL VAL EVIAGGOVTIOL TAVTIO GTO TPOYPOUULLAL.

Q¢ onueio A2 opilovtar ot PAGPeg péTplog TPOTEPOIOTNTAG, KOL O YPOVOG
AVTILET®MIONG TOVG eivan 40 1 75 Aemtd, pe v avaioyio va givar 70%-30% peta&d
toug. Téhog, m¢ onueia A3 opilovtor ot PAAPEC YOUUNANG TPOTEPOLOTNTOG KoL £YOVV
1povo avtipetomiong 20 Aentd.

TNo v xetnyopromoinon pe Bdon v weproyn mov Ppickovtar otov Ydpt, opilovpe
TEPLOYES AVENUEVNG TPOTEPALOTNTAG, Ol OTOlEg EXOuV PeydAn kivnon oynudtov kot
eV Kol AT £YEL OC OMOTELEGUA TV ADENGT TOL KIVEUVOL DTOPENG 0TV LOTOC,

¥t ovykekpuévn mepintwon, opilovpe g kpioun meployn Bl v mepoyn yopw
amd 1o KEVIpO NG ABNvog (koKhog axtivag 2,5 ythopétpov yopm and v [Thateio
Yuvtaypotoc) kot ¢ mepoy] B2 1o vmoéiouto Tupo Tov Topéd apuodidTNTaG.
Opilovpue cav péyioto xpovo epyaciog otnv kpioun {ovn tig 3 dpec.

INo v xatnyopromoinon pe Pdon 1o €idoc ™ epyaciog, draympilovue TIc epyacieg
oe xotnyopieg I'1, I'2 won I'3. Qg I'l opilovton o1 ektetapéveg PAdPeg mov ypedlovton
HEYOADTEPO ¥pOVO amokatdoTaong, Tov omoio opilovpe ota 75 Aemtd. Qg 12

19



opifovton PAaPec peoaiov peyéBoug mov ypetdlovron xpovo anokatdotacng 40 Aentd,
evad o¢ I'3 opilovtar o1 pikpég PAaPeg mov yperlovror 20 Aemtd.

To peyébn eivonr opopéva gumelpikd kol ogopodv PAaPeg mov pmopodv va
amokataotafovv dueco Kot dev ypeldlovtor peydAn Kwvntomoinor cvvepyeiov kot
unyovnuatov (m.y. koppévo kolmdio AEH, OTE 71 dappon ce opedtio EYAATD).
BAdPec mov amortodv cuvopoun unyovnuatov xpeidlovtol S1opopeTikod TOHTOV
0pYAV®OOT KoL 0V TEPIAAUPAVOVTOL GTNV TOPOVGO EPYOTIAL.

INa 11g avdykeg g epyaciog Ba Tpémel va yivouv Kamoles mopadoyEs, 01 OTOIEG OUMG
&yovv Paon v mpaypatkotnto. ‘Etot, Bswpodpe 611 10 6UVOLO TV onpeiov Tov o
VIAPYOVV GTOV YXAPTN KAOE ypovikn otiyun dev Ba Eemepvd ta. 90, evd To onueio A2
dev Ba Eemepvoiv ta 45.

Ov véec evtodég mov Bo Aapfdvovror kabnuepvé Ba divovior amd TPOYPOLLLO
(randomizer). To wpdypappa o divel kabnuepva 4 onueia Al, 12-20 onueio A2 kot
10 onueio A3.

To telkd mpoypoappa kibe cuvepyeiov BELovue vo €xel GLVOAIKT dLapKeLd 7 OPDV
kaBapnc epyaciog. Oempodpe TG o xpovog petdfoong amd onueio oe onpeio
ocvumepthappavetor 6tov Kabopiopévo ypdvo tv kotnyoprwv ', I'2 ko I'3.

INo v emhoyn onueiov Eekvape amd ta Al.

O meproyég Bl o B2 €youv v idwo mpotepatdtnTo. AOY® TNG MEPIOPICUEVNG
£KTOONG TOV TPOPANUATOG GE GNIELD KO OYNUATO.

To mpdypappo Bo exktereiton Katdmy evtolng, aeov mponyndel n apaipeon ot 1
TpocHnkn onpeiov, Kot To anotédespo Oa gival To TpoOypappo Tov Kabe cuvepyegiov

Y10 TNV EMOEVT UEPQL.
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3.2 Avaivon MegBodoroyiag

3.2.1 Anuwovpyia Agdopévov tov IlpoPinpatog

To mpoPAinuo. mov peletdton agopd n PéAtiom kotovoun kot Spopordynon
OCUVEPYEI®V LMOC TEYVIKNG €TOIpEiG Yoo TNV omokatdotacn PAafav o€ Tunua TG
woOANGg g ABfvag. o ™ dnovpyia TOV €16EpYOUEVOV dESOUEVDV, avamTOYONKE
éva. TPOYPAUUO TOPOY®YNS Tuyxaiov onueimv, 1o omoio Aesitovpysi pe Pdon
PEOMOTIKEG TOPASOYES KO TEPLOPLOUOVG.

Ot mapadoyés Baciloviar o gpmelpikd dedopéva ko tephappévouv:

e Tnv xoatnyopromoinon v onueiov avdioya pe v tpotepadtnta (Al, A2,
A3)

e Tnv tomoBétnom onueiov oe kpioyeg N un teployés (B1, B2)

e Tmv extipunomn ypovov omokatdotoong kKabe onueiov (20, 40 ) 75 Aemtd)

e To m\nbog TV gpyaciadv avd nuépa, to onoio dopopedveTol g eEng: 4
onueia Al, 12-20 onpeia A2, 10 onueia A3

e Tnv gldyiom Kol PEYIOTN YPOVIKN XOPNTIKOTNTA €vOg cuvepyeiov (330 €wmg
420 Aemtd)

To mpdypappe randomizer SMUIOVPYEL TUEPNOIL GOVOAD EPYACIOV, HE YMOPIKN
KOTOVOUN KOl EMUEPOVS YOPOKTNPIGTIKG OV €ELANPETOVV TV TOAVTAOKOTNTO, TOV
TPOPANUATOC, KADIGTOVTAG TNV TPOGOUOIMOT| TO KOVTA G TPUYHOTIKE dedopéva.

3.2.2 MaOnpotki Awetvnoon Apyikod Movtélov

INo v enilvon tov TPOPAUATOG dpOopOAOYNONG YpNOooTomOnKe ®wg Pdon To
poOnpoavtikd povtédo [5] kot to omoio TEPLYpAQETOL OTN GLVEXELL:

20VOAQ,
V={0,1,..,n} : Zovolo onueiov (0 = apa&ootdcio)

A={(1,)) EV XV |i#]} : Zdvoro katevhuvopevov TO6Emv

K : Méyiotog apBpoc dubéoipmv oynuatev (opiletar g 3)
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Iopanerpor

cij : Evkieldelo amdotaon petald onueiov i Kot j
di : Xpovog e&umnpétnong (o€ Aemtd) yia to onpeio 1 (ue do = 0)
C =420 : Méyiom yopnTikotnta (Ypovikn) Kabe oynpatog

Metapintéc ATOQaonc

xij € {0, 1} : 1 av T0 MU0 EMOKENTETOL TO | AUECSHOC PETE TO 1, 0 CAAMDG

ui € R* : Zuykevipouévoc ypdvog eEummpétnong émg to onueio i (yio MTZ
VTOTEPIOPIGLOVC)

2VvapTnon toyov

ELoyiotonoinomn g GUVOAIKNG 0mdGTAGNC LETAKIVIONG:

Minimize:
mlnE Z Cijxij (3221)
eV jev

Ilepropiopoi

1. KéBe onpeio e&umnpeteitan akpipog pio gopd:

14

zxij =1Vj €V (32.2.3)

J
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2. [Tepropropog mhnBovg oynpdtov:

Z xo; < K| (3.22.4)

J

3. looppomia e15epyOLEVOV/EEEPYOUEVOV OYNUATOV:

Exm:Zxoj Vij EV i#0j#0 (3.225)
i i

4. MTZ vromeplopicpol Y10 0mopuyn VTOKUKA®V:

di <y < CVi+0 (3227)

V: To obvoro tov kouPwv (onueiov) — meprroppdvel v apoagootdoio (koppog 0)
Kol OAOVG TOVG TEAATEG,.

¢ij: To k6oTog N N amdotacn petokivnong and to onpueio i 610 onueio j.
Xij + Avadikn petafinm:

o x;; =1:Avundpyel petakivnon omd i ¢
o x;j = 0:Awgopetikd

Xoj : Av éva oynpo Eexvnoel amd Ty apagocTacto Kol el 6Tov KOUPO j

|K| : TTAnB0¢ drabéoipmv oynudtov

u; : Bonfnrum petafinty mov exepdler m ocwpevtikr {Rtnorm (| 0éom) oto
dpooAdY10 6TO oNEio 1

d; : Znmon tov KO6uPov j

C: Xopnrikdtmro oynuotog
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3.2.3 Ymoroyrotiko Iegpipdriov kon Teyvikn) Yiomoinon

H vlomoinon mpoaypatomomnke otn yiooco Python. Ola to mepdpota
Tpaypatorodnikay oe cvpPaticod vmoroyiot pe 8 GB RAM ko eneéepyaotn Intel
11™ GEN Intel(R) Core(TM) i5-11300H @ 3.10GHz ypnowonowwvtog 10
oloxkinpopévo mepiBdiiov  avamtuéng (IDE) PyCharm. Tt dwoyeipion,
eneepyacio kol omTiKomoinon TV dedouévav  aftomomnkay ot Pipiiodnkeg
NumPy, Pandas kot Matplotlib [21].

H apyrtextovikn g popuoyng meptiapfavet:

e Epyaoieio mapaymyng nuepioiov dedopévav (randomizer)

e AlyopiBuovg enidvong (PuLP + MTZ, OR-Tools)

e  YmocOomnuo omnewkdvions amoterecudtov (plotting Sadpopmv, ovagopd
1POVOV/QopTiov)

To tehid amotérecpa givar €va GOOTNHO TOV KTEAEL T 01001KOGIN TPOGOUOIMONG
Kol EMALONG KOONUEPIVAOV OPOLOAOYI®MV Yol TEYVIKA GUVEPYELD, EVOOUOTOVOVTOG
YPOVIKA, TOTIKA KOl ETLYELPNGLUKA Y APUKTNPIGTIKA.

3.2.4 Emoxonnon g E@appolopevnc MeBoodoroyiog

O otdyog ™G dSmAmpaTIKIG ivorl 1 dnpovpyio evog mpoypappatog mov Ba kabopilet
T0 mANB0¢ TV cuvepyeimv KaBMG Kot TV TopEio, TOL Bo EKTEALEGOVV aVTA HECH GTV
nuépa, avaAoyo LE TOV OYKO TOV TPOPANUATOV TOV KOAOLVTOL VO, SLO)EPIGTODV.
Me avtév tov Tpémo, 1 epyacia duywpileton oe tpla tuqpota. Ilpoto, Tpénel va
dnuovpynOei éva Tpdypappo Tov Tapdyel Tuyaio onueia pe aorn Tovg TEPLOPIGHOVS
OV BETOVLLE Y10 TO GLYKEKPIUEVO TTPOPANHO (YOPIKOVG, TOCOTIKOVS Kol YPOVIKOVG).
To degbtepo tunpa eivor va emiégovpe tov adyoplBpo pe tov omoio Ba Koataotel
dvvatn 1 eniAvoTn ToL TPOPANLATOC. B0 KAVOVLUE TEWPAUATIKT GVYKPLION TNG EXIALONG
Tov pofnpotuov povtédov pe ypnorn OR-Tools ko PulLP pe MTZ mepiopiopovg.
Kot 1o tpito tunipa givon 1 dnpovpyio vog akyopibuov mov Ba kabopilel to mAn0og
TOV GUVEPYEI®V aVOLOYMG LE TOV POPTO onueimv kot Bo kabopilel v mopeia wov B
axolovOncel kdbe OyMua.

To Google OR-Tools givar évo. AOYIGUIKO OVOIKTOV KOSIKO Yio BeATioTomoinon, To
omoio avamtoydnke amd v Google. Yrmoompilel didpopovg TOmOVE aAyopiOumV
OMMG  YPOUUIKOG TPOYPOUUOTICUOS, OKEPALIOG  TPOYPOUUOTIOHOG, KOOMG ko
apofAnuata dpopordynong Kot ypovorpoypapupoaticpod. To OR-Tools a&lomorel
gEelypévoug alyopibpovg avalntnong kot vroompilel moAlamid backends 6nmg o
SCIP, CBC, CP-SAT. Eivor 1dwitepo KotdAAnio vy peydio xor ToAVTAOKO
apoPAnpata pe meplopicpovs. ‘Exelt vymAn amddoon kot vmootnpiler ocvvOeToLg
TEPLOPIGUOVS KOl TPOGAPUOCUEVEG oTpaTnyIKEG avalntong [13].

24



To PuLP etvon o fipAo6nkn Python ywa povtedomoinon ypopk®v tpofinpdrov
Bektiotomoinong. H o@oppovia MTZ (Miller-Tucker—Zemlin) ypnoonoteitot
kupiog yio tpofinuata TSP xor VRP, yio v amoguyn vrodwdpoudv. H pébodog
MTZ eivar amhf oV katavonon kot Ty bAomoinor, oAl pmopel va ivor Ayotepo
amodotikn] Yo peydia mpoPAnuata. To PuLP vrootnpiler moAlamlotg solvers ommg
CBC, CPLEX wxou Gurobi. Etvor €0kolo otnv ekudfnon kor ypnon kot givol
KOTAAANAO Yo akadnpoikn xp1on kat pkpd tpofinuata. Opwmc, £xel meEPLOPIGHEVES
SuvaTOTNTEG Y10 TEPIMAOKOVG TEPLOPIGHOVS KOl dev €ivarl amodoTikd o€ LEYAANG
KMpokog TpoPAanuata [14], [22].

H odykpion tov alyopibuov kobmg Kot 1 TeMkn exilvon yivetol Pe To TPOHYPOULL
PyCharm. To PyCharm &ivar évo oloxAnpouévo mepiBaiiov avantuéng Aoyiouukon
(IDE) mov éxer oyxedwotel €01KA Yoo T YA®OGH TPoypoppaticpov Python.
Avantoynke oamd v JetBrains ko1 mpoopépel €va gupy @doupa epyoieiov mov
S1EVKOAVVOVY TOV TPOYPUUUOTIOTH, OTMG OVTOUATY] CUUTANP®CN KOJSIKO, EAEYYO
OLVTOKTIKOD, evompoatouévo debugger ko Swayeipion épyov. ‘Eva and ta kdpla
TAEOVEKTNLATO TOV €lval 1 €UKOAlDL 6T XpNoT Kot 1 VIOSTAPEN Yo GUYXPOVES
teyvoloyieg 6mmg Django, Flask kou emotnuovikég Pipiodnkec (NumPy, Pandas
k.6.). EmmAéov, owBéter epyodeia yio testing, version control (my. Git) wot
vrootpiEn Pacenv dedopévav. Qotdco, To ApVNTIKA TOL TEPILAUPAVOLV TV LYNAN
KaTaviA®ON TOPOV GULOTHUOTOC, 7OV UTOPEL VO EMNPEACEL TNV AmOd00T GE
TAAIOTEPOVG VTTOALOYIOTEG, KABMG Kot To yeyovog 6tL | TANp1g €kdoon (Professional)
etvan ent mAnpopn, tepropilovrag Tic dvvatodtnteg otV dwpedv £kdoorn (Community).
[Mop’ 6Ao avtd, Topapével éva amd ta wo onuoeidn IDEs ywo Python, dwitepo g
emayyehpotikd mepipdilov [21].

3.2.5 Ylomoinon AlyopiBpov kot Xvykpion Emivtav

Mo v exilvon tov TPOPALOTOC TOV TEPLOPIGUEVOL Ypovikd oxnuatos (CVRP pe
YPOVIKOVG TEPLOPIGUOVS), VAOTOMONKE TO UaBNUATIKO HOVTEAO TOV TEPLYPAONKE
GTNV TPONYOVLEVT] EVOTNTO, YPTCILOTOIDVTOG dVO0 JPOPETIKEG TPOGEYYIoES: (0) LE
™ Piprodnkn PulLP ce cuvovaopd pe MTZ vmomeplopiopovg yio TV omoeuyn
vrokOKAwv, ko (B) pe t ypnon tov Google OR-Tools, &vdc toyvpol solver
BeAtiotomoinong Yy mpoPAnpata  dpopordynons. Kor otic ovo meEpmTOGCELS
ypnooromndnkoy ta 10 cOvola dedopévav (Tomobecieg TEAATOV, OMTOCTACELS,
ypévol g&umnpénonc), pe péyioto aplBpd dabéoipumv oynuatov K=3 xai ypovikn
yopnTkoTTa C=420 Aentd avd oynpa.
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H vlomoinon pe PulLP Poaciotnke og ypappukd HoviéAo HeE ypnomn Svadik®mv
UETAPANTOV Yo TIC UETOPACEC HETOED ONUEI®V KOl CUVEXDV UETARANTAOV Yo TOV
ocwpevtTikd  ypovo eEvmmpémong. H  viomoinon PulP emidver 10  poviého
ypnoonotdvrag oiyopibpo Branch-and-Bound. Avrtifeto, mn mpooéyyion pe OR-
Tools a&lomoinoe 10 e&edicevpuévo module VRP (Vehicle Routing Problem) pe
EVOOUATOUEVOVS UNYAVIGLOVS Y10 TV EXLPOAN ¥POVIKGOV Topabdpmv, YOPNTIKOTNTOC
Kal eraylotomoinong amoctoaong. O solver e Google dayepiletor eocwtepikd TNV
OmOQELYT KUKA®MV KOl TPOGPEPEL PEATICTOMOINUEVEG EVPETIKEC Y10 UEYOADTEPO
npofAanuata [14], [22].

H ovykpitikn a&loddynon tov 600 emAVTOV 0vESEIEE TAL TAEOVEKTILLOTO KOl TO, Oplal
g kBe mpooéyyiong. H Avon pe PulP eivon mo axpifrg, oAAd amodsikvieTon
VTOAOYIOTIKG, 7o opyn, €Wkd kobng avEdvetar o aplBudg twv onueiov. H
viomoinon pe OR-Tools, amd v GAAN, TPOCEEPEL TOAD TAYVTEPOLS YPOVOLG
EMIAVONG KO UTOPEL VO EMAVGEL LEYAADTEPO, STKTLA, OV Kol EIval MYOTEPO EVEAIKTY
oV TpocOnkn cHvOeTV TEPLOPICUDV. ZUVOMKE, Yio pIKpOTEPO TPOPANULOTA LE
avaykn e0peon PéAtiotng Avong, 10 poviého PuLP+MTZ etvon xotdiinio. T
HEYOADTEPA 1) EMLYEIPTCLOKA GEVAPLO TOV ATOITOVV TOXVTNTA Kot 6TafepdTnTa, TO
OR-Tools vepéyetl onUOVTIKA.

XopaKTnploTikd PulLP + MTZ OR-Tools
Tomog epyaieion B1BAoOnkn v LP/IP IT\peg epyaireio
operations research

YrootpiEn TSP Nat, pe MTZ Nat, pe €101K6 routing
TEPLOPIGUOVG solver

Amddoomn og peydia Métpla Mol Kain

TPOPA T

E&aptioeig Python + LP Solver (m.y. [eptropPavet dikd tov
CBO) UETAEVPETIKO Ssolver

livakag 1 : Zuykpitikog lNivakag peraé PulP kar OR-Tools
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4. Eniivon HpoBinnotoc

4.1 Xvykpron Emivtov

[Tpokeyévov va ovykpiBovv ta aroteléopata tov aiyopibpmv PulLP ko OR-Tools,
exTEAESTIIKOY OTO 3 emavaA el Yio KAOE Eva, Yo TEPITTAOGELS TPOPANUATOV UE 15,
18, 20 xon 23 onueio. To onueio avtd £ovv v idta Papvnto Ko 1 exilvon yiverot
HOVo £XOVTOG HEYIOTN YOPNTIKOTNTO OxNpatog 7 epydolues dpeg (420 Aemtd). To
kd0e onpueio &gl wg demand Tov ¥pdvo amokaTAcTACNC OV OpileTan Tuyaia Yo KAbe
onueto xon givar 75 Aemtd, 40 Aemtd won 20 Aemtd, Tov ¥povo dnAadn mov ypeldleTon
yio amokatdotoon e PAAPNG. O ypdvog opiotnke Petd amd mapadoyés. g kprtplo
teppatiopod tov emAvtn OR-Tools opiotnke o vmoroyiotikdg ypoévog twv 180
OeVTEPOAEMTOV ava emavOANYT, Tapdywviag Avcelg kovtd oto Pértioto [18]. O
kddkag PuLP dev éxetl ypovicd meplopiopd.

Mopokdto Tapovctdlovtat ot YAPTES Kot T0 0E0UEVA Y10 KAOE emavaAnyn.

> 15 XHMEIA

APXIKA YHMEIA
! o !
: ] iy $L ;
e i . °
{ -'-|. r ) g
e L Tahat o g o \
L] A
Ly
< i@
By
L] o t . » o ABfva
., ABfva \ ~ Affva .' e
o o e Kauiig A
oAl = f R ° ? . [
Mo kAo Nl i Bakpc ’. i .-'v . N iy 2 g
Qe oot o : ¥ wooc Mg
. ot i o
AIIOTEAEXMATA
APIOMOZ APIOMOZ CPU TIME
ENANAAHWH| MEGOAOZ IHMEIA | ANOZTAZH | CAPACITY
ZHMEION OXHMATQN (SEC)
PULP 1 15 36,94 395 14.99
1
ORTOOLS 1 15 38,94 395 180
PULP 2 114 312 '3626 4:;} 4,92
2 g 14 37’ 07 410
ORTOOLS 2 - 180
1 1,32 40
PULP ; 14 36,89 395 1.46
; 1 3,08 40
14 36,89 395
ORTOOLS 2 180
1 3,08 40

27




XAPTHY AIAAPOMOQN ME Pul.P

: Titpcsmehn bk

Mhuaimohy

[Mapatnpeiton 6T To amoteléopata Tov adyopifpov PuLP eivan kaddtepa oty mpod
Kot OgvTEPT SOKIUN, EVG otV Tpitn dokiun Kot ot dvo péBodotl (PuLP xar OR-Tools)
KataAnyovy oty 0 AOon. Xe OAEC TIC TEPMITAOOEL;, O aplBudc Tov
YPNOCILOTOLOVUEVOY  OYNUATOV KoO®DG Kol TO GUVOMKO @opTio ovd dtadpoun
mapopévouy otafepd. Zvykekpipéva, otnv Tpmtn dokip o PuLP aAyopiBpog mapéyet
Mon katd 5,14% xaAdtepn ®G TPOC TN GLVOMKY| AmOGTAGT, VA OTn OgvTEPN TO
1060070 Pertioong avépyetar o€ 11,9%

28



> 18 XHMEIA

APXIKA YHMEIA

Ay Mln;\l-r-'- / X *M_I:’h [}
° : "::IJ“In Kby .' —_." XAl
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saafian G0 /_\( I| o, Wy o /:/ : L/14 Ay
b mopedoc = 1., bagpioe B Sl e I":..lr.:-,-
b 8 “ 4 Agnadane iy 4 L -" Z L .\--.\n
4 ,/I-"ﬂ_..ﬂﬁqw. .:-‘.ma-:L v, § / '_,":. ':.".&Gi]m Taypagoy
S {;;*;w't"n:.s'w'u. o st B e
ek - w".’i;'. L B ol o/ 8 e
i Aoy o : 4 M E VAP B
3 NI“_‘ hr.:.'-um,\-'.‘ ° : Tk P, A2
AR i R < . ADCAnprTO0C J AW
AIIOTEAEXMATA
APIOMOZ APIOMOZ CPU TIME
SHMEIQN EMANAAHWH | MEGOAOZ OXHMATON IHMEIA | ANOZITAZH | CAPACITY (SEC)
PULP 2 . 1048 g0 540.23
1 15 33,09 395
ORTOOLS 2 2 LA 2 180
15 34,49 395
w | el
= . 3 10‘59 115
ORTOOLS 2 - 180
15 30,79 415
PULP 2 1 16,38 120 134.35
3 11 23,93 315
7 16,13 180
ORTOOLS 2 - 180
11 25,09 315
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XAPTEX AIAAPOMON ME Pul.P

XAPTEX ATAAPOMON ME ORTOOLS

Wi DA

[Mopatnpeitor  O6TL  KOU  OTIC  TPEWG  EMOVOANYEL, TOGO 0 oplBudc TV
YPNOCILOTOLOVUEVOY  OYNUATOV OGO KOl TO GUVOMKO @optio avd dadpoun
Topapévouy otafepd. QoTdG0, 1| GUVOAIKT OTOCTOCT TOV JLEVOOLY TO OXNLOTO €IVl
pKpoTEPT 0TIG ADGELG OV TPOKLITOLY amd Tov aAyopiBpo PulP. Xvykekpyéva, n
GUVOAIKT] OTOGTACT| OTIC EXAVOANYELS glval katd 3,14%, 3,72% kot 7,06% pukpotepn
OVTIGTOLY0, GUYKPLTIKA UE T ATOTEAEGHLOTA TOV ohyopiBuov OR-Tools.

[Mopd 1o PeATIOPEVO OTOTEALEGLOTO OG TPOG TNV AMOGTAGCT], TAPAUTNPEITOL OTIUAVTIKY
avénon otov VTOAOYIGTIKO YPOVOo, 101MG O GUYKPION UE TNV TEPIMTTOON TOV 15
onueiov. Emmiéov, kataypdenkov HeYOAEG O1OKVLUAVGEL; GTOV YPOVO EKTEAECTG
HETAED TV EMAVOAYEDV" YOPOUKTNPIOTIKA, GTNV TPAOTN ETAVAANYN TO TPOYPOLLLLOL
YPEWICTNKE TEPITOL 9 AEMTA Y100 VAL TALPAYAYEL ATOTEAEGLLAL.
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> 20 XHMEIA

APXIKA YHMEIA
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383.17

29,43 390

ORTOOLS 2 8

18,26 250
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210 GUYKEKpEVO Topdderypo mopoatnpeiton  advvopio emilvong g TPMOING

emovVIANYNG, KOG N extéleon Slakomnke petd amd 11,6 Aemtd ywpic va mapoyOel
Aomn. Emmiéov, ot devtepn emavdAnymn SwomotodveTonr OTL T SO OYRHOTO

oKOAOVOOVV  SPOPETIKES LS POLEGS,

pe v kdabe Swdpoun vo  eumnpetel

Stopopetikd Oyko {tmonc. H Avon mov mpokdmter omd tov aAyopidpo PulP
eppaviCeton Pehtiopévn, pe ) cLVOMKY andctaot va eivar xatd 1,2% pkpotepn.
v tpitn emavaAnyn, av Kol ot dtadpopésc eEumnpetovv ta idw onpeia, 1 Avon Tov
PuLP etvon kou médh waidtepm, pe ™ ovvolkn omdotacn vo eivor kotd 6,1%

HiKpoOTEPN.

32



> 23 YHMEIA

APXIKA YHMEIA

2
dornoa. @
AN i

& Maibaa

L] 1/
__;'.,.I. wiling -

Apa Bopfeng s
pubakhag - !
r S

ipaiag. T

°
P i,

; } i
ke Sadpd

AIIOTEAEEMATA

oAy

Mo Aot 4
° {457 ° Yot
}/ Tathma i
’ e :m.mer.. N fﬂ—..na | st
bt 1 o J
S Nipictips f\ Tahiros f #uyies o /) i W
wio vl 'f | @ A P e il'. @i . 6
- |/ Kol A .
.9 L B . ° ]
gl N e
Bua Apniaang o f
nid - / / 5
/ . o~ Tuypageu
. # @, 5 Miva .
ARG o I A L E
; i ideric e Tietpidunn , £ ..%.u.\ p
A Hare T 0 aoepley il v =
Pk L NiBc Aot .
o [} - , o
) - - L o Koy Bt
¥ ’.L'.‘.-'-. e i Aad
‘M it q o Gebn
| Bigun Ml Tyiugrarn
b Nr'l,ul-."o = B,
e ., TR o o AEC AT O
¥ < g AmattEnd
Y Hsimalh
% r Hhsudmohn
Nakaye DPoknpd

APIOMOZ

SHMEIQN EMANAAHWH

MEGOAOZ

PULP

ORTOOLS

23

PULP

ORTOOLS

PULP

ORTOOLS

APIOMOZ
OXHMATON

IHMEIA
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10,71

CAPACITY

140

35,67
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315

17,38

17,6
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395

CPU TIME
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677.23
180
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XAPTEX AIAAPOMOQN ME ORTOOLS

T0 GLYKEKPIUEVO TTapAdELypLao Tapatnpeitol advvapio eEoywyng amoTeAEGHATOG Omd
tov alyopiBpo PulP eviog 10 Aemtov, kobmg n enilvon dev ohokAnpwbnke oto
TPOKOOOPIGUEVO ¥poviKO Oplo. AvtiBétwe, o oiyopiBpoc OR-Tools katdpepe vo
TaPAyeL AVGT EVTOE TOV HEYIOTOV XPOvoy aval)Tnong TV 3 AETTOV oL &iye OPIoTEL.

» Toumépoopa

Koataljyovpe oto copmépacpa 01t 11 vAomoinorn pe tov oAyopiBpo PulLP amodidet
KoAVTEPO, amoteAéouato o€ mpoPAnuato CVRP pe pikpd minboc omueiov.
Yvuykekpiéva, yio tpofAnuate £oc kot 15 onueia, ot Acelg mov mapdyovtor givol
OYL LOVO TOL0TIKA OVMTEPEG OALG KO VTOAOYIOTIKG, TOYVTEPEC. LTV TTEPLOYN TV 15
€m¢ 20 onpeiov, o PuLP cuveyilel va divel koAdtepeg ADGEIC OC TPOC TNV 0TOGTAGT,
®OTOGO TOPATNPELTAL CNUOVTIKY ADENCT GTOV ¥POVO VITOAOYIGLOV.

H avénon tov apiBpod tov onueiov, n peta&d Tovg yeopetpio kor 1 {Rmnon
(demand) mov avticToyel o€ kGOe onpeio cvuPdilovv ot duokoAia eDpecNG ADOTC.
Y10 mpoPinua pe 20 onueio kotaypdonke advvapio enthvong eviog Tov yPoviKoD
opitov twv mepimov 10 Aemtov. o mpoPAnpata pe mepiocdtepa and 20 onpeia,
TOPOTNPELTAL YEVIKELUEVT advvapio eEay@yng Avong evidg amodekton ypovov.

AvtiBétwg, m vAomoinon pe OR-Tools mapovoidlel otabepn amddoom, KabmG
KATOQEPVEL VO TOPAyeEL AVor o€ Kabe mepintwon €viog Tov TPoKaHopIGUEVOL 0piov
TOV 3 AenT®V. AV KOl 01 ADOEIS AVTEG EIVOL GE OPIGUEVEG TIEPITTMGELS VTOOEECTEPEG
o€ oyéom ue ekeivec tov PulP, mopopévouv amodektéc, pe WKPEG AmMOKAIGES TOV
£youv avalvbel Topamdvo.

Svunepacpatikd, yio tpofAnuata CVRP pe éoc kot 20 onueia, Tpoteiveror 1 xpron
tov PulLP pe otoy0 Vv €dpeon g Pértiomng Avone. Ta mpofinuato pe peyorvtepo
mN0Bog onueimv, gvdeikvotor n ypnorn tov OR-Tools, kabng eacpolilel mapoaywyn
AHONC €vTOG EDA0YOD XPOVIKOD SOCTHUATOG, E6TM Kot e Hkpn Bucia oty akpifeta.
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4.2 MoOnpotiké Movtéro yro Meyarivtepo Aiktoo

Me Bdorn 1 ocvvolikn avdAivon, TNV Topaymyn OEOOUEVOV Kol TN GULYKPITIKN
a&loAdynon emivtdv, Spope®ONKe £va eVIGYLUEVO LOOMUOTIKO HOVIEAO TOV
EVOOUATOVEL TPOGHETEG EMYEPNOIOKEG ATOLTHCELS KOl AELTOVPYIKOVG TEPLOPIGHOVC.
To TeMKd HOVTELO GYESIAGTNKE MOTE VO AVTIKOTOTTPILEL Pe peyodvtepn akpifela Tig
PEOMOTIKEG GLVONKEG AEITOVPYIOG TEYVIKOV GLVEPYEI®MV, EVOOUATMOVOVIOG KPIGULEG
TOPOUETPOVG OTTMG OTAOLIOUEVO KOGTOC LETOKIVIOTNG avOAOYa LE TN G6TovdoidTnTa
TOV onpeiov, Towég un eELINPETNONG, YPOVIKES decueVaElS ava (mvrn (0mwg 1 Bl),
KOl TEPLOPICUOVG OTO EAGYIOTO QOPTiO €vEPYDV Opouoroyiov. To TPOTEWOUEVO
HOVTELO OVOTTTOGGETOL MG TPOPANUO. UIKTOD AKEPOIOV YPOUUIKOD TPOYPOUUUTIGHOD
Kol OTOYEVEL OTNV  EAOYICTOMOINGT] TOV GUVOMKOD KOGTOLG €ELTNPETNONG,
Aappavovtag vToyn TOGO T XWOPIKN KOTAVOUY TV oTnueiov 0G0 Kol TN XPOoVIKN Kot
AELTOVPYIKT amodoTIKOTNTA. TV Owbécuwv cvvepyeiov. AxoiovBel 1 mANp1Ng
pofnpotikn dTtvTmaon Tov teMkov poviédov [4], [6], [11], [14], [22].

20VOLQL

V={0,1,..,n} : Zovolo onueiov (0 = apa&ootdcio)
K : Méyiotog ap1Bpoc dobéoipmv oynuatev (opiletar g 3)

B1 € V\ {0} : Zovoio onpueiwv mov avikovv otnv {mvn Bl

IHopdpeTpor

d;; : EvkAeideio andotoon petadd onpeimv i Ko j

w;: Zuvteheotig Papvtntag onpeiov j

1 avj € 44
w; = 10,75 avj € 4,
0,5 avj € Az

Cij = % : Ztabuiopévo K6GToG peTapaong
q; : Anaimon (o€ Aerntd) Tov onueiov j — xpdvog
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Q =420 : Méyiom yopNTIKOTNTO OYNUATOG
Qmin = 330 : EAdyiot0 @optio yia £ykvpn ddpoun
TBL =180 : Méyiot0¢ GuvoAKAG Ypdvog eEvampétnong {wvng Bl avd dynuo

P; : Tlown pn eGumnpétnong

100000 avj € A,
P; = 150000 avj € A
10000 avj € As

Metapintéc ATOQaonc

Xijk € {0,1} : 1 av to dynua k méet and onpeio i 670
Y € {0,1}: 1 av to onueio j e&ummpeteiton omd To Oxnuo k
[, € R* : cwpeutikd @optio oto Oynua k petd v enickeyn tov j

7z, € {0,1} : 1 av 1o oymua k ypnowonoteitat

Avtikginevikng Xovaptnon Xtoyov — Objective Function

minzzz%* Xijk + z P« (1- Zv,bjk) (4.2.1)

keEKieV jev jev\{o} keK

Omov P; : ITown yio pn eGummpémon tov onueiov j (avaroyo pe Al, A2, A3)
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Ilepropiopoi

1. KéBe onpeio e&umnpeteiton to moAd pia popad:

z Y <1Vj €V \ {0} (42.2)

k€K

2. Pon d1adpopnc ava oxnpo (eEocpdinon Kokiov)

Excjk=1, mek =1Vk €K (42.3)

jev iev

inj =Yk, inﬂc:lpik Vi,j eV \ {0}, Vk €K (4.24)

iev JjEV
3. Ileploptlopdg y@pNTIKOTNTOG:
L = I+ q;—Q+(1— x;)Vi,j €V,Vk €K (4.2.5)
qj* Y < Ly <Q* Y Vj €V, Vk €K (4.2.6)
4. EAGy1ot0 QopTio EVEPYDV S1AOPOLADV:

4 *Pjx = Qmin * 2z Vk €K (4.2.7)
jeV\{0}

Omnov 7, = 1 av ypnoonoteital o Oynuo k

5. Xpovikog meploptopog onueiov otn (ovn Bl

Z qj* ¥y < TBl « z, Vk € K (4.2.8)
j €EB1
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4.3 E@appoyn Tehkov AlyoprOpov

AgdopEVIG TNG TOAVTAOKOTNTOG TOL TPOPANUATOC Kot TOL TANO0VG TV oNueiny Tov
KoAELTOL Vo, S10XEPIOTEL TO GVGTNHO G€ Mpuepnola Pdor, N ETA0YN TOL aAyopifuov
OR-Tools kpinke xataAiniotepn yo v telkn vAomoinor. H Piprodnxn avtn
Tpoopipel eEeMyEVES HETOEVPETIKEG TEXVIKES, OmwG To Guided Local Search xou to
Large Neighborhood Search, ot onoieg amodidovv amotedéouato VYNANG TOLOTNTOG
0€ OMOOEKTOVG YPOVOLG EKTEAEOTG, OKOUT Kot o TpoPAnpaTe peyding kiipoakag. To
mieovéktnua g OR-Tools évavtt axpifov peBodwv, dnwc avtég mov Pacilovrol o
YPOUUKS Tpoypappatiopd (ww.y. PulP), éykettar oty tkavotntd g Vo KMUOKOVETOL
OTOSOTIKA, OLOTNPOVTAG YAUNAT DTOAOYIOTIKY amaitnor avebaptTtog avénong tomv
onpeiov.

H epoppoyn oyedldotnke €161 OOTE VO AEITOVPYEL EMUVUANTTIKG, TPOGOUOLDVOVTOG
o wAnpn epyoactokn eRdopdda. H wabnuepivy dnovpylo tuyoiov onuesiov
eEummpétnong Kol 1 eKTéAEST TOV ahyopiBUov oe TEVTIE JOOOYIKEG EMOAVOANYELS
EMUTPENEL TN HEAETT TNG GUUTEPLPOPAS TOV GLGTILOTOC GE SLOPOPETIKA AEITOVPYIKA
oevaplo. Mécm antig tng 61001Kaciag S10MGTOVETOL KATA TOGO TO GUGTNI UTOpPE
va S0y EPLOTEL TNV €16POT VEMV JEBOUEVOV, VO, PETaPEPEL N eEumnpetnBévia onueio
OTNV EMOUEVN] MUEPA KOL VO TNPeEl TOLG TEPLOPIGUOVS  YOPNTIKOTNTOS KO
TPOTEPAOTNTOG e cuvémela. H emavoinmtiky| mpoc€yyion Tpoodidel oTov KMOKO
YOPOKTNPLOTIKG SUVOLIKNG AEITOVPYIOG, OVOUSEIKVOOVTOS TNV KUTOAANAOTNTA TOL Y1d.

KaOnpepv EMLYEPNGLOKN ¥P1ON.

To, amoteAéopoto TOV EMAVOANYEDV EMPERUIOVOLV TNV OTOTELECUATIKOTNTO TNG
vAoTOINoMG. L& OAEG TIG TEPUTTAOOELS, 1) OPOUOAOYN O™ emTELYONKE e TPOTO GLUPOTO
TPOG TOVG TEOEVTEG TMEPLOPIGHOVS, EVD M TPOTEPUIONMOINGTN TV CNUEI®V LVYNANG
onuaciog dwmpnonke. IopotnpnOnke o611 1M oTOYOOTIK QOGN TOL OAyopiBuUOV
odnyel oe Olapopomomuéveg, OAAG 100d0voua omodoTikég Avoelg. Emiong, 1
LETAPOPE OMNUEIOV YOUNANG TPOTEPAUOTNTAG GTNV EMOUEVI] MUEPO OTOOEIKVOEL ™
SuvaToOTNTO TOV GLOTHUOTOC va dtayelpileTon acvpueTpn {RTNoN YOPIS ATMOAELN
dedopéEvmv 1 mapoPioon ETYEPNOIOK®Y KOVOVOV. ZUVETNOG, 1| EPAPLOYN TOV TEAMKOV
oAyopiBpov  AmOdEIKVOETOL  EMOPKAOC  EVEAIKTY, EMEKTACWUN kot  a&dmior,
KOADTITOVTOG TIG OMOLTIOELS EVOC PEAAGTIKOD GEVOPIOV YPNONG.
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» 1" HMEPA

Anpiovpyndnkav cuvorikd 31 Tuyaio onpeia. HopatiBevton o Tivakag pe T OYETIKES
TApoeopicg TV onueiov, kabdC Kol 0 YAPTNS TOV ATEIKOVILEL TN YE@YPAPIKT] TOVG

,
KOTOVOLN.
AJA] Mo [ o Epyaoiag | e Xpduag] M Waraamo: Al
1 380347084 237257453 A2 ] 75 0250523 OPEN 3
1 3707967 23712931 A2 £ 75 0250523 OPEN y (‘/ S e A Mg
3 37979192 23,7073059 A2 B 75 MI50523 OPEM g . 2 o
4 3801689 257437032 A2 B2 75 0250523 OPEN _, [] A i
S 379834817 237615485 A2 ] 75 250523 OPEN Sy S Aohdne
§ ITSTAITE 237432158 A3 [+ 20 2025-05-23 OPEN o i
7 379691851 217258157 A2 ! 40 20250523 OPEN )
§ 379912048 236992155 Al 0 0 0250523 OPEN = .“‘w“"& TR0
9 380004608 23,6B17508 A2 B2 40 0250523 OPEN e - ;
10 379624615 236073224 A3 [ ] 20 W0250523 OPEN ~ f . g j/ S Nio Wuyd,,
11 LONE2T 33,7220714 A2 2 40 20350523 OPEN i ] P’ A
12 380154784 237283512 A2 0 30 20250523 OPEN o N
13 380154743 25,6084753 A3 &2 0 0250523 OPEN £ b
14 37941795 237188034 A2 ] 40 792505-23  OPEN it
15 37957508% 23 69655 A2 & @0 0250523 OPEN AAGRII0N Gioyes
16 380197638 297538455 A1 75 250523 OPEN 4
17 380330947 2N,7134193 A1 0 250538 OPEN %
18 575876585 296657218 A2 40 MIS0523  OPEN ) ¢ Zuiypdou W

1% 379653708 23,7R81108 A3
10 379565606 13754938 A3
1 5795473 23,7262241 A3
22 379584463 23 GB0GE2E A2
21 379798097 13,6618507 A2
24 179897201 23.6810452 A2

X0 20250523 OPEN
0 10250525 OPEN
20 20250523 OPEN
49 20250523 OPEN
&) 20250523 OPEN
40 1025-05-23 OPEN 5

s Immplauﬂ \*_
o/‘

[ g
’{ %‘ - ‘wmc Kbopoe,
Lo s Ve .ngm

ELBEREREEREREBERER

25 37ISEAT 237075562 A2 & 2250523 OPEN 2 “l‘*'“

26 3B0107657 237178194 A3 20 20250523 OPEN o e @_ﬁlrpo Ntu! ‘ ‘\_ 3 e

17 350316 237158291 A3 2020250523 OPEN 1z|,pm¢§ *:\ & I“-‘M 1

28 38014468 23,689559]1 A3 20 2025-05-23 OPEN -f - [J' , Bnung N A

29 379511734 23,7022007 A3 2020150523 OPEN af ISR "“": : L
30 M0le0Ees 23715118 A 02050523 OPEN PR ; o TN i

31 395376 237672382 AL 75 0250525 OPEN = \M A I" o = N

Me 1t ypnon tov olyopiBupov €&dyovior ot dadpoLEg TV oxNUATOV, Kabdg Kol o
TeEMKOG TivoKag onpeimv, o omoiog mepthappdvel TAnpoopies yio ta eEumnpeTnBiva
Kot T pn e&ummpetnBévta onpeia.

[o/a]_mdvoc ] Mims [ Opsse tpyaoias | Nepuays] xpdvec] Hpzpopnie] Kovioman|
1 380247064 137487493 A2 75 W02505-13 CLOSD
2 3197967 237222932 AR 75 0250523 CLOSED
3 37879852 237079058 A2 75 0250523 CLORED
£ 380114589 237437030 A2 75 2025-05-13  CLOGED
5 379639817 23,7615485 AZ 75 20250523 CLOSD
6 379721274 '13,7437154 A3 20 W025-05-23 CLOSED
T 379591681 23, 7]4M157 A2 20 2025-05-28 CLOED
5 379512048 236592155 Al 40 2025405-23 CLOSED
g 23,6817504 A2 20 2025-05-23 CLOSED

38,0004608
10 379624618 23,6973224 A3
11 38031627 23,7230714 A2
13 380158784 237283312 A2
13 380154743 236984763 A3
14 37941795 237188034 A2
15 379575984 23 BOGESS A2
16 380197628 23,7538455 AL
17 380330942 13,7134193 AL
18 379876589 123,6657213 A2
19 379653709 237881108 A3
20 379385606 23,754938 A3
21 3795473 23,7262241 A3
22 379384463 23,6B0GEIR A2
23 379798097 13,661B507 A2
28 379897201 23,6610490 A2
35 IISEIAT 23,7075960 A2
26 380107657 23,7178194 A3
27 Am0ss 237158291 A3
2 3m01a4E8 23,6895591 A
29 379511714 13,7022007 A3
30 380240868 23,725119 A2
31 379953676 237672341 A1

20 M25405-23 CLOSED
40 2025-05-13  CLOMED
&0 2025-05-13 CLO%D
20 M50523 CLOSD
& 20050523 CLOWED
&) 025-05-25 CLOSED
75 2025-05-23 CLOED
20 202540523 CLOSED
&) M2505-25 CLO%ED
20 20250523 OPEN
0 20250523 CLOEED
20 202540523 CLO%D
40 20250523 CLOSED
40 20250523 CLOSED
40 2005-05-18  CLOGED
&0 M025-05-13 CLOSED
20 M25405-23 CLOSD
20 20250513 CLOSED
20 20250525 CLOGED
20 20250523 CLOSED
40 20250523 CLOSED
75 20250525 CLOSED

EEEpEEREREREEERERSRBEERREBEREERRRERBR

[Mapatnpeitor 6T1 ypnoponomdnKav Tpio. OYNUATA Y10 THV KAALYT TOV OTOLTHCEDV
g oLYKEKPUEVTG mepintmons. EmumAéov, 1o onueio 19 dev géumnpembnke amd
Kopio amd TG odpoués kol moapéueive oe katdotacn OPEN, mpokewévov va
TOPOUEIVEL OLOOECILO Y10 EEVTNPETNOT GE EXOUEVT UEPOL.
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> 2" HMEPA

To, onpeia wov dnpovpyndnkav givar 32. ‘Etot éyw:

[a/a] nharog | Mikos [ Opaba Epy [ nepuox [ Xpévoc] Huepounvia| Kara
1 3802471 23,7497493 A2 B2 75 2025-05-23 CLOSED
2 3797967 23,7222932 A2 Bl 75 2025-05-23 CLOSED
3 37,97983 23,7079059 A2 Bl 75 2025-05-23 CLOSED
4 3801147 23,7437032 A2 B2 75 2025-05-23 CLOSED
5 37,96348 23,7615485 A2 B2 75 2025-05-23 CLOSED
6 37,97213 23,7432154 A3 B1 20 2025-05-23 CLOSED
7 3796917 123,7258157 A2 Bl 40 2025-05-23 CLOSED
8 37,9912 23,6992155 Al B2 40 2025-05-23 CLOSED
9 3800046 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 37,96246 23,6973224 A3 B2 20 2025-05-23 (CLOSED
11 38,03163 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 3801548 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 38,01547 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,9418 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9576 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,01976 23,7538455 Al B2 75 2025-05-23 CLOSED
17 3803309 23,7134193 Al B2 20 2025-05-23 CLOSED
18 3798766 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 37,96537 23,7881108 A3 B2 20 2025-05-23 OPEN
20 37,95856 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 37,95845 236806828 A2 B2 40 2025-05-23 CLOSED
23 37,97981 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,98971 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 37,95874 23,7075962 A2 B2 4D 2025-05-23 CLOSED
26 38,01077 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23 CLOSED
28 3801447 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 37,95117 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 3802409 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,99537 23,7672342 Al B2 75 2025-05-23 CLOSED
32 3803381 23,7091981 A2 B2 75 2025-05-24 OPEN
33 37,4003 23,7544334 A2 B2 75 2025-05-24 OPEN
34 37,98427 23,6731588 Al B2 20 2025-05-24 OPEN
35 37,99953  23,682598 A2 B2 75 2025-05-24 OPEN
36 37,99692 23,7803971 A2 B2 75 2025-05-24 OPEN
37 37,98824 23,6755466 A3 B2 20 2025-05-24 OPEN
38 37,97435 23,6916898 A2 B2 75 2025-05-24 OPEN
39 37,96647 23,7327596 A2 Bl 40 2025-05-24 OPEN
40 37,95057 23,7275189 A2 B2 40 2025-05-24 OPEN
41 38,00533 23,7757093 A3 B2 20 2025-05-24 OPEN
42 37,96195 23,7015338 A3 B2 20 2025-05-24 OPEM
43 37,98864 23,7677957 A2 B2 40 2025-05-24 OPEN
44 37,94342 23,7299333 A2 B2 40 2025-05-24 OPEM
45 37,95182 23,7613104 A3 B2 20 2025-05-24 OPEN
46 38,00286 23,674653 A3 B2 20 2025-05-24 OPEN
47 37,94376 23,7027373 A2 B2 40 2025-05-24 OPEM
48 37,96635 23,7671193 A3 B2 20 2025-05-24 OPEN
49 37,95976 23,6772071 A3 B2 20 2025-05-24 OPEN
50 37,98456 23,7124659 A3 Bl 20 2025-05-24 OPEN
51 37,99525 23,7720967 Al B2 40 2025-05-24 OPEN
52 37,97851 23,7462318 A2 B1 40 2025-05-24 OPEN
53 37,99703 23,7351688 A3 Bl 20 2025-05-24 OPEN
54 37,95468 23,7247726 A3 B2 20 2025-05-24 OPEN
55 37,99191 23,7663477 A2 B2 40 2025-05-24 OPEN
56 37,99769 23,7350731 A2 B1 40 2025-05-24 OPEN
57 37,9917 123,7312294 A2 Bl 40 2025-05-24 OPEN
58 37,94984 23,7506832 A2 B2 40 2025-05-24 OPEN
59 37,97744 23,6636983 Al B2 20 2025-05-24 OPEN
60 37,99391 23,6690323 Al B2 40 2025-05-24 OPEN
61 37,97718 23,7099784 A2 Bl 40 2025-05-24 OPEN
62 37,98371 23,7825302 A2 B2 40 2025-05-24 OPEN
63 38,00654 23,7375275 A2 B2 40 2025-05-24 OPEN
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[Moapatnpeitor 6tL Tar onpeio mov €yovv MO e&umnpetn el mapapévovy otov mivaka
dedopéVmVY, TPOKEEVOD va gival dtaféotpa Yo peAlovTikn avagopd N €heyyo. To
onueio 19, to onoio dev e&uanpenOnKe Katd TNV TPONYOOUEVT NUEPO, dloTNPEITOL GE
katdotaon avoyrr (OPEN), oote va evioybel oe véo mpdypappa Spopordynong.
Agdopévov OTL mpOKELTAL Yoo TN O€VTEPN MUEPL TOPOTNPEITOL Kol 1 OVTIIGTOU(N
oAlayn oTNV NUEPOUNVIL TV VEOV CTUEI®V.

[MopatiBeton o yaptng pe ta onueio mpog eEvmmpétnon kabdg kol ot TeEMKEG
SlodpopEG.
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[Mopatnpeiton 6T1 6Ao Ta onueia Egovv e&ummpetnfel emrvyme. Katd ocvvémeia, o
TVOKOG 6TO TEAOG TNG OEVTEPNC MUEPOS EVIUEPDVETOL MOTE VO OVTIKOTOTTPILEL TNV
oAokAnpwon g eEummpétnong yio Kabe onpeio.

[A/a] _mAaroc | Miikoc [ Oudba Epyasiag | nepoxi | Xpéuog| Huepopnvia| Karaaraan |

1 38,0247064 23,7497493 A2 B2 75 2025-05-23 CLOSED

2 37,97967 23,7222932 A2 Bl 75 2025-05-23  CLOSED

3 37,9798292 123,7079059 A2 B1 75 2025-05-23  CLOSED

4 38,0114688 23,7437032 A2 B2 75 2025-05-23 CLOSED

5 37,9634817 23,7615485 A2 B2 75 2025-05-23  CLOSED

6 37,9721274 23,7432154 A3 Bl 20 2025-05-23 CLOSED

7 37,9691651 23,7258157 A2 Bl 40 2025-05-23 CLOSED

8 37,9912048 23,6992155 Al B2 40 2025-05-23 CLOSED

9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 379624618 23,6973224 A3 B2 20 2025-05-23 CLOSED
11  38,081627 23,7220714 A2 B2 40 2025-05-23  CLOSED
12 3B,0154784 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 38,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,941795 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,0197628 23,7538455 Al B2 75 2025-05-23 CLOSED
17 38,0330942 23,7134183 Al B2 20 2025-05-23 CLOSED
18 379876589 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 379653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 379585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 379584463 23,6806828 A2 B2 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23  CLOSED
24 379397201 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 37,9587447 23,7075962 A2 B2 40 2025-05-23 CLOSED
26 38,0107657 23,71781594 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23  CLOSED
28 38014468 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 379511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 38,0240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 379953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 B2 75 2025-05-24 CLOSED
33 379400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 37,9842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 379995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 379969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,9882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 379743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 379664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 379505651 23,7275189 A2 B2 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24 CLOSED
42 379619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 379886403 23,7677957 A2 B2 40 2025-05-24 CLOSED
44  37,943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 379518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24 CLOSED
47 379437648 23,7027373 A2 B2 40 2025-05-24 CLOSED
48  37,96635 23,7671193 A3 B2 20 2025-05-24 CLOSED
49 379597588 23,6772071 A3 B2 20 2025-05-24 CLOSED
50 379845642 23,7124659 A3 Bl 20 2025-05-24 CLOSED
51 379952524 23,7720967 Al B2 40 2025-05-24 CLOSED
52 37,9785149 23,7462318 A2 B1 40 2025-05-24 CLOSED
53 37,9970325 237351688 A3 Bl 20 2025-05-24 CLOSED
54 379546785 23,7247726 A3 B2 20 2025-05-24 CLOSED
55  37,99191 23,7663477 A2 B2 40 2025-05-24 CLOSED
56 37,9976946 23,7350731 A2 Bl 40 2025-05-24 CLOSED
57 37,9917038 23,7312294 A2 Bl 40 2025-05-24 CLOSED
58 379498422 23,7506832 A2 B2 40 2025-05-24 CLOSED
59 37,9774362 23,6636983 Al B2 20 2025-05-24 CLOSED
60 37,9939115 23,6690323 Al B2 40 2025-05-24 CLOSED
61 37977176 23,7099784 A2 Bl 40 2025-05-24 CLOSED
62 379837138 23,7825302 A2 B2 40 2025-05-24 CLOSED
63 3B,0065378 23,7375275 A2 B2 40 2025-05-24 CLOSED
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> 3" HMEPA

Xy pitn nuépa dnovpyndnkov cuvolikd 29 onpeia (PA. mivaka oto [apdptnpc).
O yéptg mov aKxoAovBEel amekovilel TN YE@YPOPIKT KOTAVOUTY TOV ONUEI®V KoOMG
Kot TG 01adpopég Twv oynuatov. O telkdc mivakag g Tpltng Nuépag mopatifeton

> 4" HMEPA

Xy téraptn nuépa  dnuovpynbnkav ocvvolikd 34 onueia (PA. wivaxe oto
Hoapaptmpa). O yapmc mov akorovdel aneikovilel T yewypaikn Béon tv onueinv
KoBmg Kot TIg StadpopeS mov akoAovOnGav ta oxfpata Yo TNy e&uanpétnon tovg. O
TeEMKOG TIVOKaG TG TETOPTNG NUEPaG Tapatifeton eniong oto [apdptnua.
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» 5" HMEPA

Yy méumt) nuépo dnpovpyndnkov ocvvolikd 34 onuele (PA. wivoka oto
Mopapnua). O xdptne mov axorovdel aneikovilel T yewypapikn 8éon Tov onueiov
KaOdC Kot TIg dtdpouéG oV axoAovdNOnKay yoo v e&uanpétnon tovg. O TEAIKOG
TVOKOG TNG TEUTTNG NUEPIG mapotifetal emiong oto [Mapdptnua.
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O ax6iovBog mivokag ocvvoyiler o dedopéva TTOV TPOEKLYOV OO TIG TEVIE
EMOVOANTITIKES EQUPUOYEG TOL aAYOpiOUOV, TOPEXOVTNG GLYKEVIPMTIKY EIKOVO TOV
NUEPTOIOV OTOTELECUATOV.

APIOMOZ NEQN | APIOMOZ OPEN IHMEIA NOY AMNOITAZIH NOY nozozTo
RS IHMEION IHMEION e EZYNHPETHOHKAN pHRACIT, AIANYOHKE (Km) [ EEYNHPETHIHE
1 31 31 3 30 1245 49,76 96,77
2 32 33 3 33 1235 54,25 100,00
3 29 29 3 29 1185 49,40 100,00
4 34 34 3 31 1250 49,95 91,18
5 34 37 3 25 1240 43,85 67,57
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5. AnoteléoNOTO - DOUTEPAGLULOTO,

O mopodv k®ddwkag vAomolel £€vav  aAdyopiuo emilvong Tov  TPOPANLOTOC
dpopordynong oynudtwv (Vehicle Routing Problem — VRP), o onoiog epappoletan
o€ Yeypapika onpeia evtog tov (ovav Bl ko B2 e ABnvag. O kbplog 6to)0g Tov
GLGTHLOTOG €ival 1 PEATIOTN KOTAVOUN TOV CNUEI®V GE £0C KOl TPioL OYNUOTO, LE
oePOCUO OTOVG TEPLOPICHOVS YOPNTIKOTNTOG KAOE OYMUOTOG, KOONDSC Kol GTOVG
YPOVIKOVG TEPLOPICLOVG OV £xouv TeBel Yoo v €ELmNPETNOT TOV EMUEPOVS
onNUEi@V.

Ta dedopéva gicdyoviar and apyeio Excel kon mepthapfdvouv  yewypapikn 6éon
kd0e onueiov, v oudda epyaciog oTnv omoio OVNKEL, TIG YPOVIKEC OTOLTIOELG
eEumnpétnong, TV MEPLOYT], TOV AMOUITOVUEVO YPOVO TOPOUOVIS GTO OMUELD, KaBDC
Kot v katdotaon (eguanpetnuévo N un). O adyopiBuoc eneepydletal ta dedopuéva
LE OKOTO TNV EAOYIOTOMOINGTN 1TNG GUVOAIKNG amdoTacns mov Ho Sovucovv Ta
OYNUOTO, TNPOVTOG TOPAAANAL OAOVC TOLG AETOLPYIKOVS TEPLOPIGHOVS. Ta
amoteléopato amodidoviar o dadpactikovs ydptec HTML, omov ameikovilovron
1660 10, oNUEiR 660 Kot 01 SLOOPOUEG TOL KAAODVTOL VO 0KOAOVONGOLV TO. Oy LOTO.
EmumAiéov, mapdyovrar mivoxeg Excel avd Siwadpoun, ot omoior meptlapfdvouv 1o
GUVOAO TOV EELANPETNUEVOV GNUEIDV, TOEIVOUNUEVO ¥POVIKA KOL YEMYPAUPIKA.

H Aettovpyio Tov aAdyopiBuov, 6mwg TPOKVTTEL OO T SOKIUAGTIKY| EPAPLOYT TOV OE
EMOVOLOUPOVOLEVO NUEPTOLO. GEVAPLO, ATOOEIKVOETUL TANP®G 0pn Kot abtomiotn. H
SpPOLOAOYNON TPOYLATOTOLEITAL [E aKPIPELD KOl GOUPOVA LLE TOVS TPOKADOPIGUEVOVG
TEPLOPIOUOVG. Enpeia mov dev Kobiotatar eiktd vo e&uanpetnbodv eviog g 810G
nuépag dtatmpovviat o€ katdotoon OPEN kot Heta@épovTal anTOUATE OTNY ETOUEVT
nuépa yo va evtoBodv og véo mpdypapo SpopoAdYNoNG. XTO TANIGLO TNG TEUTTNG
eMOVOANYNG, Topatnpeital 0Tt mapopévouv 12 onueia oe katdotaon OPEN, ek tov
omolV To éVTEKD OVAKOLV GTNV Kotnyopio A3 (YOUNANG TPOTEPUOTNTOC) Kot Eval
oV katnyopia A2 (uecsaiag mpotepatdtntog). H ev AMdyw katavoun emiPePformver v
opBoTNTA TOL PNYOVIGHOD 1EPEPYNONG KOl TPOTEPALOTOINOTG TV CNLEI®V, 0 0TO10G
divel éppacn oty eEumnpétnon TV LYNAOTEPNC TPOTEPULOTTOC EPYOUCIDV.

H ocvvolikn &kdvo mov mPpokOTTEL KOTOSEKVOEL OTL TO GOOTNUA givor 1dwaitepa
KATAAANAO Y100 YpNON OO KPEG KO LECOIEG EMYEIPNOGELS, Ol OTOIEG KAAOVVTOL VOl
Stoyelplotody kabnuepvé évav SLVOLIKO Kol EVOEYOUEVDG TuYoio OYKOo onueimv
egummpémong. O Kk®OKoG amodelkvieTol 0YpNOTOG, OMOSOTIKOG KOl TOYVG OTNV
EKTEAECT] TOV, TOPEYOVTOG HE OKPiPeln Kol copnveld To emMBOVUNTE OTOTEAECHATO,
dnAadn o TPOYpappe SPOHOAGYNONG ava OYNLUO KOOMG Kol TOV avTIoTOLX0 YAPTY LE
T1G S1adPOUEG TTOL TPETEL Vo, akolovOnBovv
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H mopayoyn tov xabnuepivev dedopévev emTuyyaverol HEGH VITOGTIPIKTIKOV
KOOWKe, o omoiog Oonpovpyel Tuyoic yemypagikd onpeio og oktiva €og €61
YMOUETP®V amd TO KEVTPO TG ABNvag, Le onueio avagopdg to Tovtoyua. To onpeio
avtd ta&vopodvton 6g dVo yewypapikég (oveg (Bl kol B2) ko avtistoryilovtol og
Tpelg xatnyopieg epyacidv (Al, A2 ko A3). Kabe onpeio meprypagpeton pe mAnpeg
GUVOAO HETAOESOUEV®V, T omoia kKaTaypapoviol o€ apyeio Excel. H aneikovion tov
amotelecpdtomv emtuyydvetol pe ypnon g PPprodnkng Folium, pe dvvapuxn
EVILEPMGCT] TOV XAPTN KO OTTIKT SLALPOPOTOINGT) TV oNUei®v avaAioya He TV opdda
gpyaciag otnv omoio aviKovVv.
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6. Entloyoc - Ilpotaceic yio MeAAovTikng
"Epguva

O oiyopBuog mov avamtuydnke oto mAaiclo TG TapovoOs EPYUciog CUVICTO Wi
AELTOVPYIKY] KOl OTOJOTIKI] ADGN Yl TNV  OVIIHETOMION TOL TPOPANLUOATOG
dpoporoynong oynudtwv (VRP) oe mpaypotikd odedopéva. Ilapéyer dpeca
EQOPLOCILO OTOTEAEGLLOTO, LLE SUVATOTITO TOPUUETPOTOINONG KO TPOGAPUOYNG OTIG
OVAYKES LIKPMOV Kou Lecaiov emyelpnoemv. Tavtdypova, 1 opYLTEKTOVIKT TOL &ivarl
EMEKTAGIUN, EMTPETOVTOG TV EVOOUATMOOT EMTAEOV AEITOVPYLOV TTOL Ot EVIGYVGOLV
™V axpifela, TNV VIOAOYIOTIKY OmOdOTIKOTNTO Kol TN Ol0EPIoTIKY gveEMEin TOV
GUGTNLOTOG,.

H viomoinon Paciletarl e o GTOYOOTIKY HETAEVPETIKT] TPOGEYYION, CUYKEKPIUEVA
otov aiyopiBuo Guided Local Search g Bipriodnine OR-Tools, o omoiog exkivel
KéOe @opd amd O10POPETIKO TLYOi0 ONUEID €VvTdg TOL YMpov Avcewv. Kabmg to
onueto exkivnong petafdiietar petald emavolyewv, o aAyoplpog mopdyet
SlopopeTikég, OAAG 10000vopEeg amd TAELPAG KOoTOVG, Avoelc. H 1d10tta vty
eEaopariler T Oiepedvnon €vpviTEPOL QACHOTOG AVGE®V Kol CLUPAAAEL otV
amo@LYN Toyidevong og Tomika PEATIoTA. 20TOCO, Y10 TN GUGTNUATIKY TPOGEYYIoN
NG TPAYLOTIKA BEATIOTNG AVONG, TPOTEIVOVTOL OPIGUEVEG EVIGYDGELG TNG O1001KACT0G.
Meta&d avtov mepthapPdvovtor 1 eKTELECT TOAAUTADV OVEEAPTNTOV ETAVIANYEDV
LE OL0POPETIKOVG OpYIKOVG omOpovs (seeds) kot emAoyn tng kaAvtepng Adone, m
avénon Tov ypovikoy opiov EKTEAECNC, M YPNON EVOALOKTIKOV TEXVIKOV OM®G TO
Large Neighborhood Search yia Bab0tepn eEepedvion Tov ydpov Avoemv, kabmg Kot
n aélomoinon MoN LVIOAOYICUEVOV TIVOK®Y OTOGTAGE®V 1 1 amofnKevon Kohdv
Moewv og apyés (initial solutions) oe emOUEVES EKTEAETELS.

H ortoyaotikomto tov akyopiBuov, avti va Oempeitor mepopiopodg, Guvicotd
meovéktnuo. Emrtpémer 1t Suvouikny  TPocapuoyny TOL  GUOTNUATOS OEF
petaforiopeva dedopuéva —Om®G 1 EI0AYOYN VEOV oNUeimv eEumnpEéTonc— Yopic
v avaykn wAnpovg emovemilvone.  [opdiinio, oJlevkoAdvel tnv  €dpeon
EVOALOKTIKOV OpOHOLOYIOV GE S1d0YIKEG EKTEAEGELS, OLEAVOVTAG TNV EVPMOTIH, TOV
povtéhov. Qg ek TOLTOV, 0 TAP®V CAYOpOHog amoterel a&omotn Pdaon Yo
KON UEPIVEG EMYEIPNOLOKES EQOPUOYES, LE DYNAY TO0TNTO ADCEDV aKOUN Kot OTOV
oUTEG TOPOVGLALOVY LUKPEC OLOPOPES LETOED ETAVOAYEWDV.

lMNo 1t pelhovtikn evioyvon TOV OCLOTAUOTOC, TPOTEIVETOL 1 EVOOUATOON
TPONYUEVDV TEYVIKOV PBeATioTonoinong mov Bo a&lomolovy 6edoUéva GE TPOYLOTIKO
1P6vo. H evempdtmon duvopkov LOVIEADY oVOKOTOVOUNG S1adpopdv, Aaupdvovtag
VIOYN KLKAOQOPLOKEG cuvOnkec kot petofaAiiouevn {nnom, Oa umopovoe va
UELDGEL ONUOVTIKE TOV ¥pdvo eEummpétnong Kol vo aLENGEL TNV EMLYEPNGLOKN
amodotikdtTa. [Hopdiinia, n epappoyn pebddwv Mnyoavikig Mabnong dvvartot va
00MYNGEL OTNV OVTOUOTY OVOYVOPLOT TEPLOYDV avENUEVNG onuaciag, &ite AdY®
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YPOVIKDOV TEPLOPICUAOV E1TE AOY® GLGTNUHOTIKG VYNANE {RTnong. Méom g avdivong
10TOPIKGV dedouévov, 10 cOotnuo Bo pmopel va mpoPArémel onueio mov amattovv
evioyvuévn ebumnpétnon N Tpotepalomoinem.

ISwitepn o&io Bo elye m ovamtoén eQopUOYg TOPOKOAOVONONG GE TPAYUOTIKO
xpOvo, M onoia Ba emtpénel TNV emomTEin TOV S0dPOU®Y, B0 TAPEYEL EVIUEPDOELS
yio kabvotepnoelg M ompoPfrento. cupPdvio kol 0o GUYKEVIPAOVEL OVOALTIKA
OTOTIOTIKA dedopéva Yo, kabe dynua kot dwadpour). H vmoapén Pdong dedouévav e
deikteg amdO0oNE, OMWS TO GUVOMKO KOGTOC, M Wéom olavvbeica amdotacn avd
OYNUO KOl TO TOG00TO e&umnpetovpevemy onueimv, Ba Tpooeépel T dvuvoTdTNTa
OVTIKEIUEVIKNG a&0AOYNONG TNG OmOd00TG TOV GLOTAHATOG Kot Bo vmootnpitet
peAlovTikég mapenPacelg PeAtioTonoinong.

EmumAéov, n mapapeTpomoinoT Tov GUGTHHOTOC LEGH eEMTEPIKOV apyeiov 1| facsny
dedopévov, oto omoia Bo opilovtar Kpioeg TOPAUETPOL OT®G YPOVIKG Opid,
YOPNTIKOTNTEG OYNUATOV Kol KPITHp KOGTOVS, Oa KOTAOTAGEL TO UOVTEAO 71O
EVEMKTO Ko QIAMKO TPOG TOV TEMKO YpNoT. Xe mpoPAnpata peyaddtepng KApoKag,
umopel va aflomoinBel m €vvoln TV KPICWUOV TEPOYDV HE SLOPOPOTOMUEVN
Bapdtnra, €161 dote 1 kGBe meproyn va Pabuoroyeitol avdioyo pe Tn onupocio TG
KOl VO EVEOUATOVETOL GTOV GTPATIYIKO GYESIOUGUO TV S100pOUDV.

Yuvoyiloviog, 0 TopOv KMOKOG TopEYEl Mol a&lOmIoT Kol EVEMKT TANTQOPLUA
dpopordynong, n omnoio. pmopel va enektobel pe oKomd va vrootnpi&el axoun mo
ToAOTAOKO  EMyyElpnoloKd oevdpla. H evoopdtmon teyvikav PeAtiotonoinong,
avéAvong SedoUEVOV Kol J100PUCTIKMOV EPUPUOYDV EMOTTEING GLVOETEL £val 1GYLPO
mAoiclo yo tn peteg€Mén Tov GLOTAUOTOG GE &va GUYYXPOvo, £EVTVO KOl TANP®G
TPOCAPUOCTIKO EPYAAEID SLoEIPIONG LETAPOPDV Kot TOPWV.
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IHAPAPTHMA 1 — KQAIKEY PYTHON

1.1 KQAIKAZ AHMIOYPITAZ TY XAIQN XHMEIQN

os
import random
i t folium
pandas
datetime i - tetime
geopy .geoc 5 import Nominatim
geopy.exc -t GeocoderTimedOut
import math

load workbook
i t PatternFill

CENTER = (

MAX RADIUS KM =
Bl RADIUS KM =
G TIMES = {'Gl':

geolocator = Nominatim(user agent="point-generator")
= ox.graph from point (CENTER, dist=MAX RADIUS KM*
network type='dr

def load or create excel():
if os.path.exists( L FILE):
df = pd.read excel (EXCEL FILE)
if '"Ko xon' not in df.columns:
= 'OPEN'
EL FILE, index

df = pd.DataFrame (columns=
, 'Mnxo

or create run count () :
os.path.exists (RUN_COUN
ith open (RUN COUNT FILE,
f.write('0")
”1(RUN7COUNT7FILE, A
return int (f.read () .strip())

crement run count () :
= load or create run

f.write(str(cougt))
return count
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def classify region(lat, lon):
dist = ox.distance.great circle(lat, lon, CENTER[O], CENTER[1])
if dist <= Bl RADIUS KM *
return 'B1l'
elif dist <= MAX RADIUS KM *
return 'B2'
else:
return None

def is_accessible(lat, lon):
try:
location = geolocator.reverse((lat, lon), exactly one=True,
timeout=10)
if location and location.raw.get ("address", {}).get ("road"):
return True
except GeocoderTimedOut:
time.sleep (1)
return is_ accessible(lat, lon)
return False

def generate random point () :
while True:
node = random.choice (list (G.nodes))
point = (G.nodes[node]['y'], G.nodes[node]['x"'])
if is accessible (*point) :
region = classify region (*point)
if region:
return point[0], point[l], region

- generate points(existing df, run count) :
today = (datetime.today() + pd.Timedelta (days=run count -
.strftime ('$Y-%m-%d"')
open df existing df[existing df['Kat&otaon'] == 'OPEN']
total points = len (open df)
a2 _count = len (open df[open df['O o Epyooclioac 'A2'])

if total points >= MAX TOTAL POINTS:
return pd.DataFrame ()

a2 _today = random.randint (12, min (20, MAX A2 POINTS

a2 gl = int (a2 today * )

az g2 = a2 today - a2 gl

a3 today = min (10, MAX TOTAL POINTS - total points - a2 today)

al today = min(4, MAX TOTAL POINTS - total points - a2 today -
a3 today)

points = (['Al'] * al today) + (['A2'] * a2 today) + (['A3']
a3 today)
random.shuffle (points)

index = len(existing df) +
new rows = []

for group in points:
if len(open df) + len(new rows) >= MAX TOTAL POINTS:
break
if group == 'A2
time group = 'Gl' if a2 gl >
if time group == 'Gl':

1.




az gl
lse:
az g2
elif group == 'I
time group 'G3"
else: B
time group random.choice (['Gl', 'G2'

lat, lon, region = generate random point ()

new rows.append ({

G _TIMES|[time group],
(a': today,
"OPEN'

return pd.DataFrame (new rows)

update excel (new data) :
df = load or create excel ()
updated df = pd.concat ([df, new data], ignore index=True)
updated df.to excel (EXCEL FILE, index=False)
wb = load workbook (EXCEL FILE)
= wb.active

status col index
for i, cell in enum
if cell.value
status col index
break B

if status col index:

gray fill = PatternFill (start color="D3D3D3",
color="D3D3D3", fill type="solid")

for row in ws.iter rows(min row=2, max row=ws.max IroOw) :

if row[status col index - 1].value == "CLOSED":
for cell in row:
cell.fill = gray fill

wb.save(EXCELiFILE)

update map () :

df = pd.read excel (EXCEL FILE)

df = df[df['Kat&otaon'] == 'OPEN']

m = folium.Map (location=CENTER, zoom start=13)

color map = {'Al': 'red', 'A2': 'blue', 'A3': 'green'}

for , row in df.iterrows() :

folium.CircleMarker (
location= (row|[ 'IIA&toCg'],
radius=5,
popup=f"{row['Ou&

']} Asmtd - {row|[

color=color map.get (row['Op&dx
fill=True,
fill opacity=

Vo




if

) .add_to (m)
m.save (MAP FILE)

in() :

run count

increment run count ()
sting data = load or create excel()
new data =

if not new

print ("i
update map ()
print ("

__name_
main ()
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1.2 KQAIKAY 2YTKPIXHX PulLP

import numpy
from pulp ir
import folium

df = pd.r L
open_poin C (o OPE .reset index (drop=True)

+ open points["II2 o¢"] .tolist ()
] + open points["Mn "] .tolist ()
+ open_points["Xpévoc"].tolist ()

= len (open points)
for i in range(n + 1)]
for i in V for
np.hypot (xc[i

cat= ary')
u = LpVariable.dicts ("u" (i for
model += lpSum(c[i, 7]
for j in V:
if 3 !=

for i in
if 1 2
model += lpSum(x
model += lpSum(x[0, ] ife

X
model += lpSum(x[1i

AV

in V if § 1= 0)

for i in V:
for j in V:
if 1 !'= jJ and i !=
model += uli]
for i in V:
if i != 0:
model += ul[i] <
model += d[i] <= ul[i]

CBC CMD (msg=True)
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model.solve (solver)

all routes = []
visited indices = set()

def find next node (current node) :
for j in V:
if current node != j and x[current node, j].varValue >
returnij 7
return None

for j in V:
if x[0, j].varValue
route = [0, 7]
current = j
while True:
next node = find next node (current)
if next node is None or next node =
break
route.append (next node)
current = next node
route.append (0)
all routes.append (route)
visited indices.update (route[l:-1])

routes = all routes

updated df = df.copy/()
for i in visited indices:

updated df.loc[open points.index[i - ], "Katdotaon"] = "CLC
updated df.to excel ("updated points data.xlsx", index=False)

route details = []
for i, route in enumerate (routes) :
for order, node in enumerate (route) :
route details.append ({
"Vehicle": 1 + 1,
order,
yc[node],
le xc[node],
Demand": d[node],
"Original Index": node if node
open points.index[node - 1]
})
pd.DataFrame (route details) .to_excel ("vehi
index=False)

m = folium.Map (location=[yc
folium.Marker ([yc[0], =xcl
icon=folium.Icon (color="red

colors = ['red', 'blue',
lii—, -

'darkpurple’',
'gray', 'black',

i, route in enumerate (routes) :
coords = [[yc[node], xc[node]] for node in route]




folium.PolyLine (coords color=c s[i % le ¢ ¢ weight=5,
tooltip=£f"\
for node in route[l:-1]:
folium.Marker ([yc[node],
popup=f"St

,:n)
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1.3 KQAIKAY ZYTKPIXHZ ORTOOLS

import os

import pandas as pd

from datetime import timedelta

from geopy.distance import geodesic

import folium

from openpyxl import load workbook

from openpyxl.styles import PatternFill

from ortools.constraint solver import pywrapcp, routing enums pb?2
import numpy as np

EXCEL FILE = "points da

RUN_COUNT FILE = "ru

DEPOT = ( 7

ATHENS CENTER = (

MAX CAPACITY

MIN USED =

NUM VEHICLES =

COLOR ZONE = {"B1": re B2": "blue"}
colors = ["gre

if not os.path.exists (RUN COUNT FILE) :
with open (RUN COUNT FILE, "w") as f:
f.write("0")
with open (RUN COUNT FILE, "r'")
run_count = int(f.read().
with open (RUN COUNT FILE,
f.write(str(run count))

LOG FILE = f"routing solver log run{run count}.txt"

df = pd.read excel (EXCEL FILE)

df open = df[df["Kat&otaon"] == "OPEN"].copy () .reset index(drop=True)
df open["coords"] = list(zip (df A&toc"], df open["Mnkoc"]))

df open["ass = False

T

weight map = {"Al": , "A2
df open["weight"] = df open["Ou&da
Epyaoiac"] .map (weight map) .fillna(

",

all points = [DEPOT] + df open["coords"].tolist ()
def compute euclidean matrix (locations):

size = len(locations)

matrix = np.zeros((size, size))

for i in range(size):

for j in range(size):
if 1 !'= J:
matrix[i] [j] = geodesic(locations[i],

locations([j]) .km

return matrix
distance matrix = compute euclidean matrix(all points)
demands = [0] + df open["Xpdvoc"].tolist ()

manager = pywrapcp.RoutingIndexManager (len(distance matrix),
NUM VEHICLES, )
routing = pywrapcp.RoutingModel (manager)




def distance callback (from idx, to idx):
from node = manager.IndexToNode (from idx)
to node = manager.IndexToNode (to idx)
base dist = distance matrix[from node] [to node]
weight = df open.iloc[to node - 1] ["weight"] if to node >

return int (base dist * / weight)
transit callback idx =
routing.RegisterTransitCallback (distance callback)
routing.SetArcCostEvaluatorOfAllVehicles (transit callback idx)

def demand callback (from idx) :

from node = manager.IndexToNode (from idx)

return demands[from node]
demand callback idx =
routing.RegisterUnaryTransitCallback (demand callback)
routing.AddDimensionWithVehicleCapacity (

demand callback idx, 0, [MAX CAPACITY] * NUM VEHICLES, True,
"Capacity")

for idx in range(len (df open)) :
routing.AddDisjunction ([manager.NodeToIndex (idx + 1)],

search params = pywrapcp.DefaultRoutingSearchParameters ()
search params.first solution strategy =

routing enums pb2.FirstSolutionStrategy.PATH CHEAPEST ARC
search params.local search metaheuristic =

routing enums pb2.LocalSearchMetaheuristic.GUIDED LOCAL SEARCH
search params.time limit.seconds =

search params.log search = True

with open(LOG FILE, "w") as log f:
solution = routing.SolveWithParameters (search params)
if solution:

log f.write("\n--- ROUTING SOLUTION FOUND ---\n")
log f.write(str(solution))

else:
logif.write("\n*** NO SOLUTION FOUND ---\n")

vehicle routes = []
vehicle distances = []
vehicle loads = []

if solution:
for vehicle id in range (NUM VEHICLES) :
index = routing.Start (vehicle id)
route = []
route distance =
used =
prev_index = None
while not routing.IsEnd (index) :
node index = manager.IndexToNode (index)
if prev _index is not None:
route distance +=
distance matrix[manager.IndexToNode (prev index) ] [node index]
if node index !=
route.append(node index - 1)
used += demands[node index]




prev _index = index

index = solution.Value (routing.NextVar (index) )
if used >= MIN USED:

for idx in route:

df open.at[idx, "assigned"] = True

vehicle routes.append (route)

vehicle distances.append (route distance)

vehicle loads.append (used)

1]

def optimize subroute (route) :
if not route:

return []
locations = [DEPOT] + [df open.loc[i, "c rds"] for i in route] +
[DEPOT]
matrix = compute euclidean matrix (locations)
tsp manager = pywrapcp.RoutingIndexManager (len (matrix),
tsp routing = pywrapcp.RoutingModel (tsp manager)

def tsp cb(i, J):
if i < len(matrix) and j < len(matrix):
return int (matrix[i][j] * )
else:
return
cb idx = tsp routing.RegisterTransitCallback (tsp cb)
tsp routing.SetArcCostEvaluatorOfAllVehicles (cb idx)

tsp params = pywrapcp.DefaultRoutingSearchParameters ()
tsp params.first solution strategy =

routing enums pb2.FirstSolutionStrategy.PATH CHEAPEST ARC
solution = tsp routing.SolveWithParameters (tsp params)

ordered = []
if solution:
idx = tsp routing.Start (0)
while not tsp routing.IsEnd(idx) :
node = tsp manager.IndexToNode (idx)
if node not in [0, len(locations) -
ordered.append (route [node - 1)
idx = solution.Value (tsp routing.NextVar (idx))
return ordered

vehicle routes = [optimize subroute (route) for route in
vehicle routes]

for i, route in enumerate (vehicle routes) :

df out = df open.loc[route].copy ()

df out["A/A"] = range(l, len(df out) +

df out.insert(l, "Ap. ¥nueiou", route)

keep = ["A/A", Ap. Inueiou", "IIA&tocg", "Mp
Epyaoiac", "Ilepioxn", "Xpdvog", "Hue nv o

df out[keep].to excel (f"vehicle route run{run count}.xlsx",
index=False)

load workbook (EXCEL FILE)
= wb.active
for route in vehicle routes:
for idx in route:
lat = df open.loc[idx,
excel row = df.index[df["II
ws[f'H{excel row}'] = "CLOSED"
fill = PatternFill (start color="DDDDDD end color="DDDD

nwry




N 7")
for in ranc
ws.cell (row
ve (EXCEL FILE)

wsS.max

21 row, column=col)

df open,

14

fill opacity=
folium.
fill=True,

Circle (ATHENS CENTER, radius=
fill opacity= ) .add_to (m)
folium.Marker (DEPOT, icon=folium.Icon (c
popup="Depot") .add to (m)
for i, route in enumerate (veh
df r = df open.loc|r mLTe]
coords = [DEPOT] + df r
folium.PolyLine (coords,
add to (m)
for , row df r.iterrows():
folium.CircleMarker (location=row|
color=colors[i

"o~ O

color=colors|[i
weight=
in

£i11
m.save

y= ).addito(m)
filename

opacit
(

create map (vehicle routes, df

f"vehicle bined rt

for i, enumerate (vehicle
create map ([route], df open.loc[route

f"vehicle {i+1} map run{run count}.html")

open,

in

vehicle routes:
- df

if

[len (route

summar
index

61

column + 1):
.fil1l =

color="red",

color=

"

£fill

filename) :
i _»om

start= )
fill=True

—_n

[DEPOT]

"], radius=5,
fill=True,

vehicle routes],

run{run




1.4 TEAIKOXZ KQAIKAY A¥XKHXH ORTOOLS

ort os
ort pande ol
from datetime im t timedelta

from ge bort geodesic

ort folium
m openpyxl import load workbook

m openpyxl.styles 't PatternFill

n orto nstraint solver ir rt pywrapcp, routing enums pb2
np

NUM VEHICLES
COLOR ZONE = {"B1":
colors = ["green",

if not os.path.ex s (RUN_COUNT FILE) :
with (RUN_COUNT FILE, "w')
f.write("0")
ith (RUN_COUNT FILE, "r")
run_ count = (f.read() .
th (RUN_COUNT FILE, "w
f.write( (run count) )

LOG _FILE = f"routing

df = pd.r

df open t&OTAOT OF 5@ o t index(

df open|["c S ATOGC df open["MAikog"]))
df open["a

weight map A2":
df open["weig df open["Op&dc
Epyaotac"] .map (weight map) .fillna(

all points = [DEPOT] + df open["coc

def ¢ pute eucli n matrix (locations

geodesic (locations([i],
urn matrix

distance matri compute euclidean matrix(all points)
demands = + df open["Xpdbvog"].tolist ()
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manager = pywrapcp.RoutingIndexManager ( (distance matrix),
NUM VEHICLES, )
routing = pywrapcp.RoutingModel (manager)

def distance callback (from idx, to idx):
from node = manager.IndexToNode (from idx)
to node = manager.IndexToNode (to idx)
base dist = distance matrix[from node] [to node]
weight = df open.iloc[to node - 1] ["weight"] if to node > else

return (base dist * / weight)

transit callback idx =
routing.RegisterTransitCallback (distance callback)
routing.SetArcCostEvaluatorOfAllVehicles (transit callback idx)

def demand callback (from idx) :
from node = manager.IndexToNode (from idx)
return demands[from node]

demand callback idx =
routing.RegisterUnaryTransitCallback (demand callback)
routing.AddDimensionWithVehicleCapacity (

demand callback idx, , [MAX CAPACITY] * NUM VEHICLES, True,
"Capacity")

def bl time callback(from idx):
from node = manager.IndexToNode (from idx)
if from node ==
return
if df open.iloc[from node - 1]["HeplLoxr
return demands[from node]
return

bl time callback idx =
routing.RegisterUnaryTransitCallback (bl time callback)
routing.AddDimension ( B B
bl time callback idx,
’

14
T'rue,
"BlTime"

for idx, row in df open.iterrows() :
penalty = if row["Ou&do
row["Op&da Epyaciog"] == "A2" else
routing.AddDisjunction ([manager.NodeToIndex (idx + 1)], penalty)

search params = pywrapcp.DefaultRoutingSearchParameters ()
search params.first solution strategy =

routing enums pb2.FirstSolutionStrategy.PATH CHEAPEST ARC
search params.local search metaheuristic =

routing enums pb2.LocalSearchMetaheuristic.GUIDED LOCAL SEARCH
search params.time limit.seconds =

search params.log search = True




with open (LOG FILE, "w") as log f:
solution = routing.SolveWithParameters (search params)
if solution:
logif.write("\n——— ROUTING SOLUTION FOUND —---\n")
log f.write(str(solution))
SET
logif.write("\n——— NO SOLUTION FOUND —---\n")

vehicle routes = []
vehicle distances = []
vehicle loads = []

if solution:
for vehicle id in range (NUM VEHICLES) :
index = routing.Start (vehicle id)
route = []
route distance =
used =
prev_index = None
while not routing.IsEnd (index) :
node index = manager.IndexToNode (index)
if prev_index is not None:
route distance +=
distance matrix[manager.IndexToNode (prev index) ] [node index]
if node index !=
route.append(node index - 1)
used += demands[node index]
prev _index = index
index = solution.Value (routing.NextVar (index) )
if used >= MIN USED:
for idx in route:
df open.at[idx, "assigned"] = True
vehicle routes.append (route)
vehicle distances.append (route distance)
vehicle loads.append (used)

def optimize subroute (route) :

if not route:

return []

locations = [DEPOT] + [df open.loc|i, C rds for i in route] +
[DEPOT]

matrix = compute euclidean matrix (locations)

tsp manager = pywrapcp.RoutingIndexManager (len (matrix),

tsp routing = pywrapcp.RoutingModel (tsp manager)

def tsp cb(i, 3J):
if i< len (matrix) and j < len(matrix):
return int (matrix[i][j] * )
else:
return
cb idx = tsp routing.RegisterTransitCallback (tsp cb)
tsp routing.SetArcCostEvaluatorOfAllVehicles (cb idx)

tsp params = pywrapcp.DefaultRoutingSearchParameters ()
tsp params.first solution strategy =

routing enums pb2.FirstSolutionStrategy.PATH CHEAPEST ARC
solution = tsp routing.SolveWithParameters (tsp params)

ordered = []
if solution:
idx = tsp routing.Start (0)




while not tsp routing.IsEnd (idx) :
node = tsp manager.IndexToNode (idx)
if node not in [O, (locations) - 1]:
ordered.append (route[node - 1])
idx = solution.Value (tsp routing.NextVar (idx))
return ordered

vehicle routes = [optimize subroute (route) for route in
vehicle routes]

for i, route in (vehicle routes):
df out = df open.loc[route].copy ()
df out["A/A"] = (df out)
df out.insert (1, 5 {
["A/A",
aoclag", "IlleplLoy DV C ounv Lo
df out [keep] vehicle {i } route run{run count}.x
=False)

= load workbook (EXCEL FILE)
= wb.active
for route in vehicle routes:
for idx in route:
lat = df open.loc[idx,
excel row = df.index[df["IIA
ws[f'H{excel row}'] = "CLOSE
fill = PatternFill ( ="DDDDDD", ="DDDDDD",
="solid")
for col in (1, ws.max column + 1):
ws.cell( =excel row, =col) .fill
wb.save(EXCELiFILE)

def cre e map (vehicle routes, df open, filename) :
m = folium.Map ( =ATHENS CENTER,
folium.Circle (ATHENS CENTER, =
= ) .add_to (m)
folium.Circle (ATHENS CENTER,

=True, ) .add_to (m)
folium.Marker (DEPOT, =folium.Icon (
="Depot") .add to (m)
for i, route in (vehicle routes):
df r = df open.loc[route]
coords = [DEPOT] + df r["coords"].tolist () +
folium.PolyLine (coords, =colors[i %
) .add_to (m)
for , row in df r.iterrows():

folium.CircleMarker ( =row["co

=colors[i
= ) .add_to (m)
m.save (filename)

create map (vehicle routes, df open,

f"vehicle routes combined run{run count}.html")

for i, route in (vehicle routes):
create map ([route], df open.loc[route],

f"vehicle {i+1l} map run{run count}.html")

if vehicle routes:
summary df = pd.DataFrame ({
"Oxnua": [f"Vehicle {i+1}" for i in
( (vehicle routes)) ],




(route) for route in
)" : vehicle distances,

run{run count}.

GAnyn # {run count}.
ints 1
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IHAPAPTHMA 2 — ITINAKEX
EITANAAHYEQN

2.1 IIINAKAYX XTHN APXH THZ 3'"* EHANAAHYHE

IM‘A] NAdrog I Mrikog [Opdﬁa Epyaoiag [ MNeproxn ]Xpé\mq] Hpspnunv[ﬂ] Kardotaon |
1 38,0247064 23,7497493 A2 B2 75 2025-05-23 CLOSED
2 37,97967 23,7222932 A2 Bl 75 2025-05-23 CLOSED
3 37,9798292 23,7079059 A2 Bl 75 2025-05-23 CLOSED
4 38,0114689 23,7437032 A2 B2 75 2025-05-23 CLOSED
5 37,9634817 23,7615485 A2 B2 75 2025-05-23 CLOSED
6 37,9721274 23,7432154 A3 Bl 20 2025-05-23 CLOSED
7 37,9691651 23,7258157 A2 Bl 40 2025-05-23 CLOSED
8 37,9912048 23,6992155 Al B2 40 2025-05-23 CLOSED
9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED

10 37,9624618 23,6973224 A3 B2 20 2025-05-23 CLOSED
11 38,031627 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 38,0154784 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 38,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,941795 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,0197628 23,753B455 Al B2 75 2025-05-23 CLOSED
17 38,0330942 23,7134193 Al B2 20 2025-05-23 CLOSED
18 379876589 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 37,9653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 37,9585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 37,9584463 23,6806828 A2 B2 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,9897201 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 37,9587447 23,7075962 A2 B2 40 2025-05-23 CLOSED
26 38,0107657 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23 CLOSED
28 38,014468 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 37,9511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 38,0240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,9953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 B2 75 2025-05-24 CLOSED
33 37,9400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 379842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 37,9995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 37,9969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,9882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 37,9743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 379664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 37,9505651 23,7275189 A2 B2 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24 CLOSED
42 37,9619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 379886403 23,7677957 A2 B2 40 2025-05-24 CLOSED
44 37943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 37,9518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24 CLOSED
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47

49
50
51
52
53
54
55

57

59

61
62

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

81
82
83
84
85
86
87
88
89
90
91
92

37,9437648
37,96635
37,9597588
37,9845642
37,9952524
37,9785149
37,9970325
37,9546785
37,99191
37,9976946
37,9917038
37,9498422
37,9774362
37,9939115
37,977176
37,9837138
38,0065378
38,0025799
38,0204165
38,0125403
37,9836954
38,014754
37,9491741
37,9541015
38,0239282
37,9574949
37,9679271
37,9981354
37,9390389
37,9875477
38,020017
38,0057368
37,956039
37,9655982
38,035337
37,9464925
38,0117907
37,9424264
38,0129063
37,9562468
37,9417008
37,994624
38,0053228
37,9891989
38,0305623
37,9558837

23,7027373 A2
23,7671193 A3
23,6772071 A3
23,7124659 A3
23,7720967 Al
23,7462318 A2
23,7351688 A3
23,7247726 A3
23,7663477 A2
23,7350731 A2
23,7312294 A2
23,7506832 A2
23,6636983 Al
23,6690323 Al
23,7099784 A2
23,7825302 A2
23,7375275 A2
23,722796 A3
23,7416259 A3
23,7362023 Al
23,7399425 A3
23,6828747 Al
23,7712022 A3
23,7330198 A2
23,73086 A2
23,7514015 A3
23,7611341 A2
23,775022 Al
23,7556215 A2
23,7690288 A2
23,7121164 A2
23,6675468 A3
23,7510721 A2
23,7433831 A2
23,7285907 A2
23,7017619 A2
23,715673 A3
23,7250789 A3
23,6938307 A2
23,7277496 A3
23,7275471 A2
23,6640273 A2
23,6972949 A2
23,7306058 A3
23,7093367 A2
23,7253656 Al

B2
B2
B2
Bl
B2
B1
Bl
B2
B2
Bl
Bl
B2
B2
B2
Bl
B2
B2
B1
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B1
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
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40 2025-05-24
20 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
75 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN



2.2 TIINAKAY =TO TEAOE THE 3"* EITANAAHYHE

|A,-"A| MAdtog | MrjKog |0|..ld5cl Epyaoiag | I‘Ispmxﬁl)(péuuqll-luapuprwin| Katﬁmun]

1 38,0247064 23,7497493 A2 B2 75 2025-05-23 CLOSED

2 37,97967 23,7222932 A2 Bl 75 2025-05-23 CLOSED

3 37,9798292 23,7079059 A2 Bl 75 2025-05-23 CLOSED
4 380114689 23,7437032 A2 B2 75 2025-05-23 CLOSED
5 37,9634817 23,7615485 A2 B2 75 2025-05-23 CLOSED
6 37,9721274 123,7432154 A3 Bl 20 2025-05-23 CLOSED
7 379691651 23,7258157 A2 Bl 40 2025-05-23 CLOSED
8 37,9912048 23,6992155 Al B2 40 2025-05-23 CLOSED
9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 37,9624618 23,6973224 A3 B2 20 2025-05-23 CLOSED
11 38,031627 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 38,0154784 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 38,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37941795 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,0197628 23,7538455 Al B2 75 2025-05-23 CLOSED
17 38,0330942 23,7134193 Al B2 20 2025-05-23 CLOSED
18 379876589 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 37,9653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 37,9585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 37,9584463 23,6806828 A2 B2 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,9897201 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 379587447 23,7075962 A2 B2 40 2025-05-23 CLOSED
26 38,0107657 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23 CLOSED
28 38,014468 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 37,9511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 38,0240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,9953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 B2 75 2025-05-24 CLOSED
33 37,9400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 37,9842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 37,9995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 37,9969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,9882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 37,9743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 37,9664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 37,9505651 23,7275189 A2 B2 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24 CLOSED
42 37,9619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 37,9886403 23,7677957 A2 B2 40 2025-05-24 CLOSED
44 37,943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 37,9518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24 CLOSED
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47

49
50
51
52
53
54
55
56
57

59

61
62
63

65

67

69
70
T
72
73
74
75
76
77

283 =

82
83

85
86
87

89
90
S
92

37,0437648
37,96635
37,9597588
37,9845642
37,9952524
37,9785149
37,0970325
37,9546785
37,99191
37,9976946
37,9917038
37,0498422
37,9774362
37,9939115
37,977176
37,9837138
38,0065378
38,0025799
38,0204165
38,0125403
37,9836954
38,014754
37,0491741
37,9541015
38,0239282
37,9574949
37,9679271
37,9981354
37,9390389
37,9875477
38,020017
38,0057368
37,956039
37,9655982
38,035337
37,9464925
38,0117907
37,9424264
38,0129063
37,9562468
37,9417008
37,994624
38,0053228
37,9891989
38,0305623
37,9558837

23,7027373 A2
23,7671193 A3
23,6772071 A3
23,7124659 A3
23,7720967 Al
23,7462318 A2
23,7351688 A3
23,7247726 A3
23,7663477 A2
23,7350731 A2
23,7312294 A2
23,7506832 A2
23,6636983 Al
23,6690323 Al
23,7099784 A2
23,7825302 A2
23,7375275 A2
23,722796 A3
23,7416259 A3
23,7362023 Al
23,7399425 A3
23,6828747 Al
23,7712022 A3
23,7330198 A2
23,73086 A2
23,7514015 A3
23,7611341 A2
23,775022 Al
23,7556215 A2
23,7690288 A2
23,7121164 A2
23,6675468 A3
23,7510721 A2
23,7433831 A2
23,7285907 A2
23,7017619 A2
23,715673 A3
23,7250789 A3
23,6938307 A2
23,7277496 A3
23,7275471 A2
23,6640273 A2
23,6972949 A2
23,7306058 A3
23,7093367 A2
23,7253656 Al

B2
B2
B2
B1
B2
B1
Bl
B2
B2
Bl
Bl
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B1
B2
B2
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40 2025-05-24
20 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
75 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED



2.3 [IINAKAY XTHN APXH THX 4™* ETANAAHYHE

|AIA| MAdog | MrjKog IOu&Bn Epyaoiag | nepmxﬁlxpéuoq]:',_ popnvi [Km‘ ,]

1 38,0247064 23,7497493 A2 B2 75 2025-05-23 CLOSED

2 37,97967 23,7222932 A2 Bl 75 2025-05-23 CLOSED

3 37,9798292 23,7079059 A2 Bl 75 2025-05-23 CLOSED

4 380114689 23,7437032 A2 B2 75 2025-05-23 CLOSED

5 37,9634817 23,7615485 A2 B2 75 2025-05-23 CLOSED

6 37,9721274 23,7432154 A3 Bl 20 2025-05-23 CLOSED

7 379691651 23,7258157 A2 Bl 40 2025-05-23 CLOSED

8 37,9912048 23,6992155 Al B2 40 2025-05-23 CLOSED

9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 37,9624618 23,6973224 A3 B2 20 2025-05-23 CLOSED
11 38,031627 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 38,0154784 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 3B,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,941795 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,0197628 23,7538455 Al B2 75 2025-05-23 CLOSED
17 38,0330942 23,7134193 Al B2 20 2025-05-23 CLOSED
18 37,9876589 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 37,9653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 37,9585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 37,9584463 23,6806828 A2 B2 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,9897201 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 379587447 123,7075962 A2 B2 40 2025-05-23 CLOSED
26 38,0107657 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23 CLOSED
28 38,014468 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 37,9511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 38,0240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,9953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 B2 75 2025-05-24 CLOSED
33 37,9400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 37,9842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 37,9995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 37,9969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,9882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 37,9743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 37,9664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 37,9505651 23,7275189 A2 B2 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24 CLOSED
42 37,9619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 379886403 23,7677957 A2 B2 40 2025-05-24 CLOSED
44 37943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 37,9518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24 CLOSED
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47

49
50
51
52
53
54
55
56
57

59

61
62
63

65

67

69
70
L
72
73
74
75
76
77

EERRREREBEE R

89

91
92
93

37,9437648
37,96635
37,9597588
37,9845642
37,9952524
37,9785149
37,9970325
37,9546785
37,99191
37,9976946
37,9917038
37,9498422
37,9774362
37,9939115
37,977176
37,9837138
38,0065378
38,0025799
38,0204165
38,0125403
37,9836954
38,014754
37,0491741
37,9541015
38,0239282
37,9574949
37,9679271
37,9981354
37,9390389
37,9875477
38,020017
38,0057368
37,956039
37,9655982
38,035337
37,9464925
38,0117907
37,9424264
38,0129063
37,9562468
37,9417008
37,994624
38,0053228
37,9891989
38,0305623
37,9558837
38,0234399

23,7027373 A2
23,7671193 A3
23,6772071 A3
23,7124659 A3
23,7720967 Al
23,7462318 A2
23,7351688 A3
23,7247726 A3
23,7663477 A2
23,7350731 A2
23,7312294 A2
23,7506832 A2
23,6636983 Al
23,6690323 Al
23,7099784 A2
23,7825302 A2
23,7375275 A2
23,722796 A3
23,7416259 A3
23,7362023 Al
23,7399425 A3
23,6828747 Al
23,7712022 A3
23,7330198 A2
23,73086 A2
23,7514015 A3
23,7611341 A2
23,775022 Al
23,7556215 A2
23,7690288 A2
23,7121164 A2
23,6675468 A3
23,7510721 A2
23,7433831 A2
23,7285907 A2
23,7017619 A2
23,715673 A3
23,7250789 A3
23,6938307 A2
23,7277496 A3
23,7275471 A2
23,6640273 A2
23,6972949 A2
23,7306058 A3
23,7093367 A2
23,7253656 Al
23,6961097 A3

B2
B2
B2
B1
B2
B1
Bl
B2
B2
Bl
Bl
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B1
B2
B2
B2
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40 2025-05-24
20 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
75 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-26

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN



94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

38,0361726

37,939023
37,9537484
38,0193547

37,932473
37,9613433
38,0236393
38,0314804
38,0234299
37,9359108
38,0018121
37,9671167
37,9344239
37,9702844
38,0137826
38,0190162
37,9969482
37,9700654
38,0161039
38,0281925
37,9701742
37,9384481
38,0066144
38,0310486
37,9874526
38,0300582
38,0065065
38,0216428
37,9836876
38,0021911
37,9948363
38,0132396
37,9810042

23,7257941 Al

23,721652 A2
23,7397933 A2
23,7770111 A2
23,7345134 A2
23,7046758 A2
23,7079981 A2
23,7467804 A2
23,7257183 A2
23,7509022 A3
23,7499768 A3
23,7437072 A3
23,7167525 A2
23,6807088 A2

23,718095 A2
23,6964341 Al
23,6819025 A2
23,7403982 Al
23,7251726 A2
23,6948979 A3

23,722012 A2
23,7117177 A3
23,7627436 A2
23,6999457 A3
23,7410488 A3

23,705834 Al
23,6878981 A2
23,6899647 A2
23,6746058 A2

23,787535 A3
23,7127156 A3
23,7197681 A2
23,7886499 A2

B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B1
B2
B2
Bl
B2
B2
B2
B1
B2
B2
B2
B2
B2
Bl
B2
B2

73

20 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN



2.4 TIINAKAZ £TO TEAOZ THX 4™ EITANAAHYHE

[A/A] nhdroc | Mrkog | Opdba Epyasiac [ Nepioxi | Xpévoc| Huepopnvia | Kardaraan |
1 38,0247064 23,7497493 A2 B2 75 20250523 CLOSED
2 37,97967 23,7222932 A2 B1 75 2025-05-23 CLOSED
3 37,9798292 23,7079059 A2 B1 75 2025-05-23 CLOSED
4 380114689 23,7437032 A2 B2 75 2025-05-23 CLOSED
5 37,9634817 23,7615485 A2 82 75 2025-05-23 CLOSED
6 37,0721274 23,7432154 A3 81 20 2025-05-23 CLOSED
7 37,9691651 23,7258157 A2 B1 40 2025-05-23 CLOSED
8 37,9912048 23,6992155 Al 82 40 2025-05-23 CLOSED
9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 37,9624618 23,6973224 A3 82 20 2025-05-23 CLOSED
11 38031627 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 38,0154784 23,7283312 A2 82 40 20250523 CLOSED
13 38,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,941795 23,7188034 A2 82 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 82 40 2025-05-23 CLOSED
16 38,0197628 23,7538455 Al 82 75 2025-05-23 CLOSED
17 380330942 23,7134193 Al 82 20 2025-05-23 CLOSED
18 37,9876589 23,6657213 A2 82 40 2025-05-23 CLOSED
19 37,9653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 37,9585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 82 20 2025-05-23  CLOSED
22 37,9584463 23,6806828 A2 82 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,0897201 23,6610492 A2 82 40 2025-05-23 CLOSED
25 37,0587447 23,7075962 A2 B2 40 2025-05-23 CLOSED
26 380107657 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 82 20 2025-05-23 CLOSED
28 38014468 23,6895591 A3 82 20 2025-05-23  CLOSED
29 37,9511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 380240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,9953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 82 75 2025-05-24 CLOSED
33 37,0400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 37,9842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 37,0995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 37,9969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,0882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 37,9743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 37,9664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 37,9505651 23,7275189 A2 82 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24  CLOSED
42 37,9619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 37,9886403 23,7677957 A2 B2 40 2025.05-24 CLOSED
44 37943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 37,9518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24  CLOSED

74



47

49
50
51
52
53
54
55
56
57

59

61
62
63

65

67

69
70
L
72
73
74
75
76
77

EERRREREBEE R

89

91
92
93

37,9437648
37,96635
37,9597588
37,9845642
37,9952524
37,9785149
37,9970325
37,9546785
37,99191
37,9976946
37,9917038
37,9498422
37,9774362
37,9939115
37,977176
37,9837138
38,0065378
38,0025799
38,0204165
38,0125403
37,9836954
38,014754
37,0491741
37,9541015
38,0239282
37,9574949
37,9679271
37,9981354
37,9390389
37,9875477
38,020017
38,0057368
37,956039
37,9655982
38,035337
37,9464925
38,0117907
37,9424264
38,0129063
37,9562468
37,9417008
37,994624
38,0053228
37,9891989
38,0305623
37,9558837
38,0234399

23,7027373 A2
23,7671193 A3
23,6772071 A3
23,7124659 A3
23,7720967 Al
23,7462318 A2
23,7351688 A3
23,7247726 A3
23,7663477 A2
23,7350731 A2
23,7312294 A2
23,7506832 A2
23,6636983 Al
23,6690323 Al
23,7099784 A2
23,7825302 A2
23,7375275 A2
23,722796 A3
23,7416259 A3
23,7362023 Al
23,7399425 A3
23,6828747 Al
23,7712022 A3
23,7330198 A2
23,73086 A2
23,7514015 A3
23,7611341 A2
23,775022 Al
23,7556215 A2
23,7690288 A2
23,7121164 A2
23,6675468 A3
23,7510721 A2
23,7433831 A2
23,7285907 A2
23,7017619 A2
23,715673 A3
23,7250789 A3
23,6938307 A2
23,7277496 A3
23,7275471 A2
23,6640273 A2
23,6972949 A2
23,7306058 A3
23,7093367 A2
23,7253656 Al
23,6961097 A3

75

B2
B2
B2
B1
B2
B1
Bl
B2
B2
Bl
Bl
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2

B2

B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B1
B2
B2
B2

40 2025-05-24
20 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
75 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-26

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED



94

a5

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

38,0361726

37,939023
37,9537484
38,0193547

37,932473
37,9613433
38,0236393
38,0314804
38,0234299
37,9359108
38,0018121
37,9671167
37,9344239
37,9702844
38,0137826
38,0190162
37,9969482
37,9700654
38,0161039
38,0281925
37,9701742
37,9384481
38,0066144
38,0310486
37,9874526
38,0300582
38,0065065
38,0216428
37,9836876
38,0021911
37,9948363
38,0132396
37,9810042

23,7257941 Al

23,721652 A2
23,7397933 A2
23,7770111 A2
23,7345134 A2
23,7046758 A2
23,7079981 A2
23,7467804 A2
23,7257183 A2
23,7509022 A3
23,7499768 A3
23,7437072 A3
23,7167525 A2
23,6807088 A2

23,718095 A2
23,6964341 Al
23,6819025 A2
23,7403982 Al
23,7251726 A2
23,6948979 A3

23,722012 A2
23,7117177 A3
23,7627436 A2
23,6999457 A3
23,7410488 A3

23,705834 Al
23,6878981 A2
23,6899647 A2
23,6746058 A2

23,787535 A3
23,7127156 A3
23,7197681 A2
23,7886499 A2

76

B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B1
B2
B2
B2
B2
B2
Bl
B2
B2

20 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN

OPEN

CLOSED
CLOSED



2.5 TIINAKAY XTHN APXH THE 5'* EITANAAHYHY

|AIA| MAdog | MrjKog IOu&Bn Epyaoiag | nepmxﬁlxpéuoq]:',_ popnvi [Km‘ ,]

1 38,0247064 23,7497493 A2 B2 75 2025-05-23 CLOSED

2 37,97967 23,7222932 A2 Bl 75 2025-05-23 CLOSED

3 37,9798292 23,7079059 A2 Bl 75 2025-05-23 CLOSED

4 380114689 23,7437032 A2 B2 75 2025-05-23 CLOSED

5 37,9634817 23,7615485 A2 B2 75 2025-05-23 CLOSED

6 37,9721274 23,7432154 A3 Bl 20 2025-05-23 CLOSED

7 379691651 23,7258157 A2 Bl 40 2025-05-23 CLOSED

8 37,9912048 23,6992155 Al B2 40 2025-05-23 CLOSED

9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 37,9624618 23,6973224 A3 B2 20 2025-05-23 CLOSED
11 38,031627 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 38,0154784 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 3B,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,941795 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,0197628 23,7538455 Al B2 75 2025-05-23 CLOSED
17 38,0330942 23,7134193 Al B2 20 2025-05-23 CLOSED
18 37,9876589 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 37,9653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 37,9585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 37,9584463 23,6806828 A2 B2 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,9897201 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 379587447 123,7075962 A2 B2 40 2025-05-23 CLOSED
26 38,0107657 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23 CLOSED
28 38,014468 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 37,9511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 38,0240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,9953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 B2 75 2025-05-24 CLOSED
33 37,9400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 37,9842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 37,9995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 37,9969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,9882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 37,9743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 37,9664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 37,9505651 23,7275189 A2 B2 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24 CLOSED
42 37,9619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 379886403 23,7677957 A2 B2 40 2025-05-24 CLOSED
44 37943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 37,9518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24 CLOSED

77



47

49
50
51
52
53
54
55
56
57

59

61
62
63

65

67

69
70
L
72
73
74
75
76
77

EERRREREBEE R

89

91
92
93

37,9437648
37,96635
37,9597588
37,9845642
37,9952524
37,9785149
37,9970325
37,9546785
37,99191
37,9976946
37,9917038
37,9498422
37,9774362
37,9939115
37,977176
37,9837138
38,0065378
38,0025799
38,0204165
38,0125403
37,9836954
38,014754
37,0491741
37,9541015
38,0239282
37,9574949
37,9679271
37,9981354
37,9390389
37,9875477
38,020017
38,0057368
37,956039
37,9655982
38,035337
37,9464925
38,0117907
37,9424264
38,0129063
37,9562468
37,9417008
37,994624
38,0053228
37,9891989
38,0305623
37,9558837
38,0234399

23,7027373 A2
23,7671193 A3
23,6772071 A3
23,7124659 A3
23,7720967 Al
23,7462318 A2
23,7351688 A3
23,7247726 A3
23,7663477 A2
23,7350731 A2
23,7312294 A2
23,7506832 A2
23,6636983 Al
23,6690323 Al
23,7099784 A2
23,7825302 A2
23,7375275 A2
23,722796 A3
23,7416259 A3
23,7362023 Al
23,7399425 A3
23,6828747 Al
23,7712022 A3
23,7330198 A2
23,73086 A2
23,7514015 A3
23,7611341 A2
23,775022 Al
23,7556215 A2
23,7690288 A2
23,7121164 A2
23,6675468 A3
23,7510721 A2
23,7433831 A2
23,7285907 A2
23,7017619 A2
23,715673 A3
23,7250789 A3
23,6938307 A2
23,7277496 A3
23,7275471 A2
23,6640273 A2
23,6972949 A2
23,7306058 A3
23,7093367 A2
23,7253656 Al
23,6961097 A3

78

B2
B2
B2
B1
B2
B1
Bl
B2
B2
Bl
Bl
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2

B2

B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B1
B2
B2

40 2025-05-24
20 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
75 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-26

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED



94
95
96
97
98

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

38,0361726

37,939023
37,9537484
38,0193547

37,932473
37,9613433
38,0236393
38,0314804
38,0234299
37,9359108
38,0018121
37,9671167
37,9344239
37,9702844
38,0137826
38,0190162
37,9969482
37,9700654
38,0161039
38,0281925
37,9701742
37,9384481
38,0066144
38,0310486
37,9874526
38,0300582
38,0065065
38,0216428
37,9836876
38,0021911
37,9948363
38,0132396
37,9810042

38,027137
38,0181367
37,9875201

38,006527
37,9795074
38,0239588
37,9358228
37,9681531
37,9685572
37,9771792
37,9647444
38,0189824
37,9863998
37,9909246

23,7257941 Al

23,721652 A2
23,7397933 A2
23,7770111 A2
23,7345134 A2
23,7046758 A2
23,7079981 A2
23,7467804 A2
23,7257183 A2
23,7509022 A3
23,7499768 A3
23,7437072 A3
23,7167525 A2
23,6807088 A2

23,718095 A2
23,6964341 Al
23,6819025 A2
23,7403982 Al
23,7251726 A2
23,6948979 A3

23,722012 A2
23,7117177 A3
23,7627436 A2
23,6999457 A3
23,7410488 A3

23,705834 Al
23,6878981 A2
23,6899647 A2
23,6746058 A2

23,787535 A3
23,7127156 A3
23,7197681 A2
23,7886499 A2
23,7154531 A2
23,6810499 A2
23,7556049 A2
23,7041834 A2
23,7618303 A2
23,7439313 Al
23,7563657 A2
23,7314359 A3
23,7538421 A2
23,7386739 A2
23,7510135 A3
23,6908164 A2
23,7135799 A2
23,7927212 A3

79

B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
Bl
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B1
B2
B2
B2
B2
Bl
B2
Bl
B2
B2
Bl
B2

20 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
20 2025-05-27
40 2025-05-27
40 2025-05-27
20 2025-05-27
40 2025-05-27
40 2025-05-27
20 2025-05-27

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
OPEN
CLOSED
CLOSED
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN



141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

37,9638153
38,0108939
37,9350918
38,0126832
37,9523862
38,0039768
38,02319
37,9905703
38,0233707
37,9572596
38,0018071
37,939754
37,9592776
38,0002818
37,9635006
37,9666318
37,941025
37,955236
37,9500809
38,0184152

23,7319762 A2
23,7134697 Al
23,7304947 A2
23,6976868 A3
23,7542582 A2
23,7388017 A2
23,7691841 A2
23,7268402 A3
23,7403862 A3
23,6815526 A3
23,6790675 A2
23,7152032 A3
23,7070066 Al

23,732035 A3
23,7002961 Al

23,738528 A3
23,7240715 A2
23,7422422 A2
23,6888438 A2
23,7053803 A2

80

Bl
B2
B2
B2
B2
B1
B2
Bl
B2
B2
B2
B2
B2
Bl
B2
B1
B2
B2
B2
B2

40 2025-05-27
75 2025-05-27
40 2025-05-27
20 2025-05-27
40 2025-05-27
40 2025-05-27
40 2025-05-27
20 2025-05-27
20 2025-05-27
20 2025-05-27
40 2025-05-27
20 2025-05-27
40 2025-05-27
20 2025-05-27
75 2025-05-27
20 2025-05-27
40 2025-05-27
40 2025-05-27
40 2025-05-27
40 2025-05-27

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN



2.6 IINAKAY XTO TEAOX THE 5™ EITANAAHYHY

|AIA| MAdog | MrjKog IOu&Bn Epyaoiag | nepmxﬁlxpéuoq]:',_ popnvi [Km‘ ,]

1 38,0247064 23,7497493 A2 B2 75 2025-05-23 CLOSED

2 37,97967 23,7222932 A2 Bl 75 2025-05-23 CLOSED

3 37,9798292 23,7079059 A2 Bl 75 2025-05-23 CLOSED

4 380114689 23,7437032 A2 B2 75 2025-05-23 CLOSED

5 37,9634817 23,7615485 A2 B2 75 2025-05-23 CLOSED

6 37,9721274 23,7432154 A3 Bl 20 2025-05-23 CLOSED

7 379691651 23,7258157 A2 Bl 40 2025-05-23 CLOSED

8 37,9912048 23,6992155 Al B2 40 2025-05-23 CLOSED

9 38,0004608 23,6817504 A2 B2 40 2025-05-23 CLOSED
10 37,9624618 23,6973224 A3 B2 20 2025-05-23 CLOSED
11 38,031627 23,7220714 A2 B2 40 2025-05-23 CLOSED
12 38,0154784 23,7283312 A2 B2 40 2025-05-23 CLOSED
13 3B,0154743 23,6984763 A3 B2 20 2025-05-23 CLOSED
14 37,941795 23,7188034 A2 B2 40 2025-05-23 CLOSED
15 37,9575984 23,696655 A2 B2 40 2025-05-23 CLOSED
16 38,0197628 23,7538455 Al B2 75 2025-05-23 CLOSED
17 38,0330942 23,7134193 Al B2 20 2025-05-23 CLOSED
18 37,9876589 23,6657213 A2 B2 40 2025-05-23 CLOSED
19 37,9653709 23,7881108 A3 B2 20 2025-05-23 CLOSED
20 37,9585606 23,754938 A3 B2 20 2025-05-23 CLOSED
21 37,95473 23,7262241 A3 B2 20 2025-05-23 CLOSED
22 37,9584463 23,6806828 A2 B2 40 2025-05-23 CLOSED
23 37,9798097 23,6618507 A2 B2 40 2025-05-23 CLOSED
24 37,9897201 23,6610492 A2 B2 40 2025-05-23 CLOSED
25 379587447 123,7075962 A2 B2 40 2025-05-23 CLOSED
26 38,0107657 23,7178194 A3 B2 20 2025-05-23 CLOSED
27 38,0316 23,7158291 A3 B2 20 2025-05-23 CLOSED
28 38,014468 23,6895591 A3 B2 20 2025-05-23 CLOSED
29 37,9511714 23,7022007 A3 B2 20 2025-05-23 CLOSED
30 38,0240869 23,725119 A2 B2 40 2025-05-23 CLOSED
31 37,9953676 23,7672342 Al B2 75 2025-05-23 CLOSED
32 38,0338068 23,7091981 A2 B2 75 2025-05-24 CLOSED
33 37,9400333 23,7544334 A2 B2 75 2025-05-24 CLOSED
34 37,9842731 23,6731588 Al B2 20 2025-05-24 CLOSED
35 37,9995306 23,682598 A2 B2 75 2025-05-24 CLOSED
36 37,9969159 23,7803971 A2 B2 75 2025-05-24 CLOSED
37 37,9882392 23,6755466 A3 B2 20 2025-05-24 CLOSED
38 37,9743537 23,6916898 A2 B2 75 2025-05-24 CLOSED
39 37,9664718 23,7327596 A2 Bl 40 2025-05-24 CLOSED
40 37,9505651 23,7275189 A2 B2 40 2025-05-24 CLOSED
41 38,0053307 23,7757093 A3 B2 20 2025-05-24 CLOSED
42 37,9619506 23,7015338 A3 B2 20 2025-05-24 CLOSED
43 379886403 23,7677957 A2 B2 40 2025-05-24 CLOSED
44 37943421 23,7299333 A2 B2 40 2025-05-24 CLOSED
45 37,9518225 23,7613104 A3 B2 20 2025-05-24 CLOSED
46 38,002855 23,674653 A3 B2 20 2025-05-24 CLOSED

81



47

49
50
51
52
53
54
55
56
57

59

61
62
63

65

67

69
70
L
72
73
74
75
76
77

EERRREREBEE R

89

91
92
93

37,9437648
37,96635
37,9597588
37,9845642
37,9952524
37,9785149
37,9970325
37,9546785
37,99191
37,9976946
37,9917038
37,9498422
37,9774362
37,9939115
37,977176
37,9837138
38,0065378
38,0025799
38,0204165
38,0125403
37,9836954
38,014754
37,0491741
37,9541015
38,0239282
37,9574949
37,9679271
37,9981354
37,9390389
37,9875477
38,020017
38,0057368
37,956039
37,9655982
38,035337
37,9464925
38,0117907
37,9424264
38,0129063
37,9562468
37,9417008
37,994624
38,0053228
37,9891989
38,0305623
37,9558837
38,0234399

23,7027373 A2
23,7671193 A3
23,6772071 A3
23,7124659 A3
23,7720967 Al
23,7462318 A2
23,7351688 A3
23,7247726 A3
23,7663477 A2
23,7350731 A2
23,7312294 A2
23,7506832 A2
23,6636983 Al
23,6690323 Al
23,7099784 A2
23,7825302 A2
23,7375275 A2
23,722796 A3
23,7416259 A3
23,7362023 Al
23,7399425 A3
23,6828747 Al
23,7712022 A3
23,7330198 A2
23,73086 A2
23,7514015 A3
23,7611341 A2
23,775022 Al
23,7556215 A2
23,7690288 A2
23,7121164 A2
23,6675468 A3
23,7510721 A2
23,7433831 A2
23,7285907 A2
23,7017619 A2
23,715673 A3
23,7250789 A3
23,6938307 A2
23,7277496 A3
23,7275471 A2
23,6640273 A2
23,6972949 A2
23,7306058 A3
23,7093367 A2
23,7253656 Al
23,6961097 A3

B2
B2
B2
B1
B2
B1
Bl
B2
B2
Bl
Bl
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B1
B2
B2

82

40 2025-05-24
20 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
40 2025-05-24
20 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
20 2025-05-25
75 2025-05-25
75 2025-05-25
75 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
40 2025-05-25
40 2025-05-25
20 2025-05-25
40 2025-05-25
20 2025-05-25
20 2025-05-26

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED



94
95
96
97
98

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

38,0361726

37,939023
37,9537484
38,0193547

37,932473
37,9613433
38,0236393
38,0314804
38,0234299
37,9359108
38,0018121
37,9671167
37,9344239
37,9702844
38,0137826
38,0190162
37,9969482
37,9700654
38,0161039
38,0281925
37,9701742
37,9384481
38,0066144
38,0310486
37,0874526
38,0300582
38,0065065
38,0216428
37,9836876
38,0021911
37,9948363
38,0132396
37,9810042

38,027137
38,0181367
37,9875201

38,006527
37,9795074
38,0239588
37,9358228
37,9681531
37,9685572
37,9771792
37,9647444
38,0189824
37,9863998
37,9909246

23,7257941 Al

23,721652 A2
23,7397933 A2
23,7770111 A2
23,7345134 A2
23,7046758 A2
23,7079981 A2
23,7467804 A2
23,7257183 A2
23,7509022 A3
23,7499768 A3
23,7437072 A3
23,7167525 A2
23,6807088 A2

23,718095 A2
23,6964341 Al
23,6819025 A2
23,7403982 Al
23,7251726 A2
23,6948979 A3

23,722012 A2
23,7117177 A3
23,7627436 A2
23,6999457 A3
23,7410488 A3

23,705834 Al
23,6878981 A2
23,6899647 A2
23,6746058 A2

23,787535 A3
23,7127156 A3
23,7197681 A2
23,7886499 A2
23,7154531 A2
23,6810499 A2
23,7556049 A2
23,7041834 A2
23,7618303 A2
23,7439313 Al
23,7563657 A2
23,7314359 A3
23,7538421 A2
23,7386739 A2
23,7510135 A3
23,6908164 A2
23,7135799 A2
23,7927212 A3

B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
Bl
B2
B2
Bl
B2
B2
B2
Bl
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B1
B2
B2
B2
B2
Bl
B2
B1
B2
B2
B1
B2

83

20 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
75 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
40 2025-05-26
20 2025-05-26
20 2025-05-26
40 2025-05-26
40 2025-05-26
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
75 2025-05-27
20 2025-05-27
40 2025-05-27
40 2025-05-27
20 2025-05-27
40 2025-05-27
40 2025-05-27
20 2025-05-27

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN

OPEN

CLOSED
CLOSED
CLOSED
OPEN

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN



