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HNEPIAHYH

H owmAopatikny epyacio mov akoiovbel avtipetonilel to mpoPAnpa e edpeong twv PEATIoTOV
TPOGPOPAOV TPOC VTOPOAY €VOG TOPUY®YOD EVEPYELNG TOL GLUUETEXEL GE WO OLYOPO TUEPTGLOV
TPOYPOUUUOTIGHOD NAEKTPIKNG EVEPYELNG TOAAATAGDY TTEPLOd®V Agttovpyiag. O Tapaymyog Bewpeiton
OTL €Yl TANPN VOO TOV TOPAUETPOV TNG oyopds, oniadn tng {\Tnomng yo. evéPyeln Kal TV
TPOGPOPDOV/GTOYEIMV-KOGTOVG OA®V TOV GAA®V Ttopaymymdv. To TpofAnua ival LOPPOTOMUEVO G
éva wikto axépato poviédo deninedov (bilevel) mpoypoaupatiopod. Xto avotepo eninedo Ppicketal o
Topoyyoc mov OEAEL VO PEYICTOTOGEL TO TPOCOMIKO TOL KEPDOOG, Kol GTO KUTMTEPO EMIMESO
Bpioketon £vag aveEaptrog dayeplotc Tov cvoathiuotog (Independent System Operator) mov kdvet
ekkabapion g ayopdg kot kabopilel Ty mocdTTA EVEPYELNG TTOL Oa TPOGPEPEL O KAOE GUUUETEYDV
Tapoyyoc, £T01 MOTE Vo, Ikavoroteital 1 {tnon yia evépyelo 6To EAAYIGTO GLUVOAIKO KOGTOG Phost
TV vroPAnbeicav Tpoceopdv. To poviého ypnolLomolel S1okpLTég HETAPANTEG VIO VO TOPAGTHOEL
TNV KATAGTAGCT] AELTOVPYING TMV HOVAS®V TOPay®mYNEC KoL Yi0L TI LOVIEAOTOINGN TE eKKIviiong TV
LOVAS®V OVTOV, TO OTTOI0 AAYOPEVEL TNV EPUPLOYT TOPUSOCIOUKOV HeBodoroyidv yio v emilvon
TOL TPOPANLOTOC, OTWS EIVOL 1] OVTIKATACTUCT] TOV KATM TPOPANUATOC LUE TIC TPMTNG TAENG CLVONKES
BeAtiotoTThc TOov. Avamticoetal Evag akpiPng alyopifpog yo tnv gupeon g PEATIGTNC ADonG Tov
TPOPANUATOC TOV  YPNOLUOTOLEL ONUAVTIKG gupnuaTe amd TN Bewpi TOL WKTOD OKEPAIOV
TOPAUETPIKOD  TPOYPOUUUOTIGHOV. O aAydépiBuog ovtdg cvpPdiel onuUovTIKG ot UEIOON TOL
VITOAOYIGTIKOD ¥POVOL EMIAVGNG GE GYECT LLE TO, TPOVTAPYOVTIO LOVTEAD. TN CUVEYELN EMIOEIKVIETAL

1N EQOPLOYN TOL GE O LLIKPY| LEAETN TTEPITTOOTNC.
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EYXAPIXTIEX

H mopovca arotelel ) Ammlopotikn epyacio ota mA0iGL0 OAOKANP®GNC TOL METOTTLYLOKOV
[poypaupotog Znovddv «Xvyypoveg MéBodor Zyediaopod kot Avdivong ot Buopmyovio» tov
Tuquatog Mnyavordyov Mnyavikov oty  katevboven g Opyaveong Iapoayoyng ot
Buopmyovikng Awoixknong.

Apywcd 0o, n0era va svyapiotiow Oepud tov emPriénovia Kadnynm k. Tedpyro Kolavion
Yo TNV TOPOTPLVGT TOV VO 0lGYOANDMD LLE TO GUYKEKPIUEVO BELD, TNV APLOTI GLVEPYAGIO LG KoL TV

TOADTIUN KalBodnyNnon Tov o€ kafe 6TAd10 TG TAPOVGAS ATAMUATIKNG EPYUCTNG.

Emiong, 0o M0eho vo ekppdom TIc svyoaplotieg pov otovg Koabnyntés k. Tempylo
Avumepomovro kot k. [edpylo Zayopidn mov déymnkov va givar uéAn g TPWEAOVE EmTPONNG

aE0AOYNONG TG TOPOVGOC.

Kot téhog, enedn o€ kabe taidl dev €xel onuocio wdvo 0 Tpooptopuds oA Kal 1 dtadpoun,
0éh® va evyaploTNo® OGAOVE AVTOVE TOVE LILEPOYOLE avOPMITOVE OV gival Kabnuepva YOP® oL Kot
opopeaivouy Tov Koouo pov. Kot meptocdtepo am’ GAOVE TNV OIKOYEVELY [LOV Y1 TNV VTTOCTHPIEN Kot

™ PonBeld Tovg 6T GLVOAIKY TopEia LoV £WC TOPA.
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AIXTA AKPQNYMIQN

MMI1: Mabnpatucod Moviéro 1
MMIT: Moabnpatucd Movtéro 1 Tehod
MM2: Mabnpatikdé Movtédo 2

MM2T: Moabnpatucd Moviéro 2 Telkod

ISO: Ave&aptmrog Alayepiotig tov Xvotuatog (Independent System Operator)

ISOP:  TIpopinua tov AveEaptntov Aloyeipiot Tov Zvotiuatog (Independent System Operator’s
Problem)

SEP: Zrpotnywoc Hapaywyog Evépyerag (Strategic Energy Producer)
SEPP:  TIpéBinua tov Ztpoatnykov Ioapaywyod Evépyelag (Strategic Energy Producer’s Problem)

SMP:  Opiaxn Twun exkabdépiong tov Zvothuatog (System Marginal Price)
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KE®AAAIO 1: EIXATQI'H

1 EIZXAT'QI'H

310 TPOTO KEPAAMIO YiveTol M TEPIYPOET] TOV TPOPANUOTOS KOl T TOPOLGINCT TMOV
OedoUéV@V TOL. XTO JOg0TEPO KEPAANIO AQPAvVEL YDPO 1 OVACKOTNGCT T®V ETICTNUOVIKOV
dnuociedboewv mov oyetilovtal pe to mTPOPANUE Kol TV mpoomdbeln gbpeonc / TPOGEYYIoNS TNG
Béltiotng Adong tov. XT0 TPiTo KEPAAMIO YiveTOwl 1 UOPPOTOINGT TOL TPOPANUATOS, LECH TNG
avamtoéng 600 HOOMUOTIKOV HOVTEA®DY KOl TNG TEPLYPAPNG TOVS, KoOEva, amd To. omoia apopd éval
dlpopeTikd TPomo  amolnNpinong TOV TOPAY®Y®V omd TO GUCTNUO. XTO TETOPTO KEPAAOLO
avamtoooetal 1 pebodoroyio emihvong. Xto mWEURTO YIVETOL M E€QAPUOYN TOV TPOTEWOUEVOD
oAyop1Ouov o€ éva pikpd TapddEyo 4 Topoy@ydv yio 4 Teplddovg Asttovpyiog. 1o KTO KEPAAWLO
VIAPYEL O EMIAOYOC KOl KAUTOEG TPOTAGELS Yoo peAlovtikny épevva. Téhog KAeivel M epyacio pe

TopafecT TAPOPTALOTOS UE TIG avayKaieg eneénynoelg mive ot uabodoroyio Tov ypnoonomOnke.

1.1 Tleprypapn Tov Tpofrqportog

To povtého pHoOMUOTIKOD TPOYPUUUATIOUOD 000 eMMEO®V TPOKVTTOLV OTO TANICLO
EPOPUOYNGC OWPOPOV OEMCTNUOVIKOV TEdimV, OM®G 0 YEMPYIKOG OYeSoUOC, 1 YAposn g
TOATIKNG NG KLPEPVNONG, O OKOVOUIKOS TPOYPOULLUATIGHOS, 1 XPNMOTOOIKOVOUIKY dtayEipion, M
BeATioTONOINGN TOAEUIKOV EMLYEIPNCEMY, O GYEOAGUOC TOV LETAPOP®Y, 1 PBEATIOTN TILOAOYNOY, O
OKOAOYIKOG TPOYPOUUATIOUOS, O YNUIKOG GYEOGUOS, O TPOYPOUUATICUOS TNG TUPAy®YNS, M
Bértiom katavoun tov mopov kAt (Dempe [1]). Avti| n gupegia epappoyrn 6€ GLVOLAGHO UE TN
OLGKOAIDL AVONG TOL €YOoVV TO TPOYPAUMOTO 0V0 EMUTEdMV, EYEL TOPUKIVIIGEL TOVS EPELVNTEG VO
avantoEovv e€edikevpéves aryoplBpikég peBodovg yuo v emiAvoy| Tovg. Av Kot auTd KATEGTNGE TN
OYETIKN TEPLOYN £PELVOG TOAD evepyr|, kapio amd Tig yevikés pebodoroyieg emilvong mov €yovv
avamtuyfel péypt onuepa dev givar oe Béon va eEumnpeTnoel Ta HOVIEAD TPOYPUUUOTIGHOD dVO

EMMEdOV.

H anedevBépwon tov ayopdv NAEKTPIKNG EVEPYELNS Elval P10l CNUAVTIKE OKOVOIKT eEEMEN
ov €yel ovuPel oe TOAAEG YDPeEG mayKoouimg tao terevtaio ypdvia. Tlapoio mov ot cuykekpyévol
oyxedloool TV ayopdv mov £yovv vrobetnBel amd d1d.popeg YDdPeg TOKIAOLY CTUAVTIKE, TOAAEG 0T
5 Pacikés apyxés mapapévouy o¢ eml to mAgiotov ot idec. Ov mepiocdTepol Gyedoouol €xovv
Oeomicer pio yovopkn kot pio AMoviky) oyopd TMAEKTPIKNIG EVEPYEWS TOL  AEITOLPYOLV GE
pokporpdfecpovg kKot PBpoayvmpobecpovg ypovikovg opifoviec. Kdabe povéda mov ovppetéyet

yopoktnpiletar omd To TEXVIKO TNG EAAYIOTO Kol PHEYIOTO Kol 0 T KOOTY EKKIVIONG KOl TOPOY®YNG,
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KE®AAAIO 1: EIXAI'QI'H

Kol KoAeital vo VTOPAAAEL o TPOSPOPE Yo TNV TOGOTNTO EVEPYELNG TOL O TPOoEEPEL GTO
CUOTNUO. XTO EMIMESO TOL NUEPTIGIOV TPOYPOUUUATIGHOD TNG YOVOPIKNG ayopdg NAEKTPIKNG EVEPYELNG,
oL Topay®yol vToPaiiovy elebBepa TPosPopéc (o1 omoieg cLVNOMG VTTOKEWVTOL GE KATOLO KATOTOTO
Kol avedTaTo Oplo) Yo TV TOPUYy®YN EVEPYELNC. ME Ta TEXVIKE YOPOKTNPIOTIKO KOl TIC TPOCPOPEC
TOV HOVAS®V YVOOoTd, £vag aveldptntog dlayeptomg tov cvothuatog (ISO), kavel exkkabapion g
oyopdiG KATOVELOVTOC TOGOTNTEG EVEPYEWS OTOVS GULUUETEYOVTEG TOPUY®YOVS, ETCL (MOOTE VO
elaytotonombel T0 GUVOAKO KOGTOG TOV AMALTEITAL Y10 TV KOvomoinom g (mong Yo evépyela,

Bacel v vToPANOeIGOY TPOCPOPDYV.

Ymv mapovca epyacio, eEetalovue T0 TPOPANUO GO TNV OKOTIA €VOG GTPATNYIKOD
TOPOYOYOD TOV CUUUETEXEL GE L0 OLYOPA TPOYPOUUUATIGLOD NAEKTPIKAG EVEPYELNS TOADY TEPLOOMV
Aertovpylog, otV ool 1 EKKIVIOT AEITOVPYING KOl 1] TOGOTNTO, EVEPYELNS TMV UOVAI®Y TOPAY®YNS
kaBopilovtal anod évav ISO. YroBétovtag 0Tt 0 mapay@ydc autdg ExEl TANPN YVAGCT TOV TOPAUETP®V
™m¢ ayopds (tng CRTnong vy evEPYEID KoL TOV TPOGPOPOV/GTOLEIMV-KOOTOVE OA®V TV GAA®V
TOPOYOYDV), LEAETOOUE TO TPOPANUO TNG EMAOYNG TNG PEATIOTNG TIWNG-TIPOCPOPAC TOV GTPATNYIKOV
TOPOYOYOL Yoo kdOe povdda evépyelag mov mapéyel 6to cvotnua. Edm, n AéEn Béltiot apopd to
yeyovog Ot petd v ekkobapion ¢ ayopdc amd tov ISO, to képdog mov Oa £xel 0 oTpaTyIKOS

TOPOYOYOC TPEMEL VAL €lval TO UEYIGTO OLVATO.

Alotondvoupe 1o TPOPANUA ¢ £vo LIKTO aképato Loviélo Pedtiotonoinong 0vo enumédwy,
LE TOV GTPUTNYIKO TOPAYWYO VO LEYICTOTOLEL TO KEPOOG TOV, GTO AVMTEPO Mimedo, katl tov ISO va
Kével ekkaBdpon g oyopdc He TO €AAYIOTO CLVOMKO KOOGTOC TOU CULGTNUOTOS, Pdoel TV
VIoPANOEIcOY TPOGPOPDVY, GTO KOTMTEPO €Mimedo. AE0MOIDOVTAS ONUOVTIKE gupiuaTo omd T
feoplo TOL OKEPOLOV TOPAUETPIKOD TPOYPAUUOTIGHOD, OVOTTOGGETOL VOGS OTMOTEAEGLOTIKOC
alyopBpog mov Ppiokel v cvvolikn BérTioTn Adon tov mpofAnuatoc. H cvpufoin e moapovcog
gpyaociag eivar d1tt. Amd ) pia, pnopei va fonbnocet Tovg oTpaTnykods mapaywyods 6Ty avarTuEn
TPOGPOPAOV TPOg LITOPoAN OV Ba PLEYIGTOTO|GOVY TO ATOUIKO TOVG KEPDOG. ATO TNV GAAN, EMTPENEL
otovg ekdotote ISO v aviyvevon mBovadv abéptov pebBoddov yepaydynong tov TIPHOV
ekkafdpiong g ayopds amd Tovg HEULOVOUEVOVG TAPAYM®YOLS KOl TNV KATAGKELT Kavovav Tov Ha

TOVG ATMOTPEYOLV.

1.2 Agdopéva Tov Tpofipatog

Mo ™mv katavonon tov TpoPARpatog ypMoLoTotEital £va mapddelypo Le 4 Topaymyovs-
LOVAOEG MAEKTPIKNG evépyelag kal 4 ypovikég Tepltodovg Aettovpyiag. Kdbe povéda mapaywyng Exet

GUYKEKPLUEVE YOPOKTNPLOTIKA AEITOVPYIOG, TOL Elval TA TAPUKATO.
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KE®AAAIO 1: EIXATQI'H

e To ot00epd kOoTOC eKkivnong: Eival 10 k06T0g TG TpmdTNg Acttovpyiog puiag povadog Petd

Omo o 1 TEPICCOTEPES TEPLOOOVG KAUTA TG OTOIEG TAV CVEVEPYT.

o To teyvikod ehdyroto / péyioto: Eivar n ehdyiom / péylotn mocdmTa EVEPYELOG TOL UTTOPEL Vol

mapdyel n kiBe povada péca o€ pia TEPiodo Asrtovpyiag.

Emum\éov, to ovomua - I1SO €yel kot avtd KAmolec TOPAUETPOLG AEITOVPYiaG, TOL gival ot

egng:

e 1 {Nmon niekTpikng evépyelag oe Kabe tepiodo Asttovpyiag,

e KOl T EAGYIOTN / UEYIOTN TPOGPOPA-TIUY TTOV UTTOPEL va dcEL 0 kKAOe Tapaywydg otov 1SO.

To npoPAnua eEetdletat omd TV 6KOTLA TOV TPAOTOL TAPAYMYOD (GTPATNYIKOS TaPay®YOq).
O otpoamyIKog mapoywyos yvopilel, &KTOC amd To TOPATAVED YOUPOKTNPIGTIKA TOV HOVAd®V

TOPUYOYNG KOl TIG TOPOUETPOVS TOL GUGTHLOTOS, EMTAEOV KOl TIG TPOGPOPEC TMV LTOAOIT®MV

TOPOYOYOV Y10, KAOe Tepiodo Asttovpyiag.

O otpatnyiKdc Tapaywyos BEAEL Vo LLEYIGTOMOGEL TO KEPOOG TOV, GTO AVATEPO EMIMEDO TOV
npoPfAnuaTog, divovtag Vv Béltiot duvot Tiun-tpoceopd otov 1SO, 0 omoiog Ba kavel ekkabapion
™G ayopds KOTOVELOVTOG TOCOTNTEC EVEPYEWNG OTOVG CULULETEYOVIEG TOPAYWYOVS, £IGL MOTE VO
glayiotonomBel 10 GuVOAIKS KHGTOC TOL amaLTEITOL Y100 TNV Kavomoinom g {\tnomng v evépyeia,

Baocel v vTofAnOelcdV TPOCPOPHOV, GTO KATDTEPO EMITEGO TOL TPOPATLOTOC.
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2 BIBAIOI'PA®IKH ANAXKOITHXH

"Eva, onuovTtikd KOpUATL TG GYETIKNG EPEVVAG EYEL AVTILETOTIGEL TO TPOPAN U TNG AVATTLENC
BéATIoTOV OTPATYIKGV VTOPOANG TPOCPOPDY Y10, TAPAYMOYODS EVEPYELNG Ol OTOI0L GUUUETEXOLY GE
pio oyopd MUEPNCIOL TPOYPOUUOTIOHOD TMAEKTPIKNG evépyelng. [loAAéC omd TiC ONUOGIELUEVES
gpyaoieg (m.y., Garcia-Martos et al. [2]) mpoteivovv nebddovg mpdPreyng yior TV TPOYV®OGN TG TG
ekkabapiong g ayopdc, dedouévov 0Tl T0 kEPAOC Tov Kabe Tapaymyod e€apTaTOl OE GNUAVTIKO
Bobud omd ™mv TN oavt. Arlot cvyypoeeic (my., Ragupathi and Das [3]) éyovv avamtd&et
OTOYOOTIK UOVTEAQ TPOYPOUUATIOUOD, TPOKEWEVOD VO OVIUETOTICOVY TIG afePfodtntec mwov
TopoVClAlovY OPIGUEVEG OO TIG TOPAUETPOVS TOV TPOPANUATOS. XTH GOVTOUN ETIGKOMNCT| TNG
Biproypapiog mov akorovbel, eatidlovie TV TPOCOYN MOG G JIETIMES LOVTEAD TTIPOYPAUUATIGILOD
ov €yovv oavamtuybel Yo PBEATIOT oTPATNYIKN VTOPOANG TPOCPOPOV G AyopEG MAEKTPIKNG

EVEPYELNG, KOOMG Ol CUYKEKPIUEVEC EPYOCIES GLUVOEOVTAL TTO GTEVE LIE TNV TOPOLCA.

O1 TTePIGGOTEPOL GUYYPOQEIC TOV EYOVV OVATTOEEL OIETIMEDA LOVTELD TIPOYPULUATIGHOD Y10,
Béltiot oTpatnyIK) VITOPOANG TPOGPOPOV GE AyOPEC NAEKTPIKNG EVEPYELOG XPNOLOTOLODV EiTE Uid
KOATOAANAN avadloTOTOoT TOL TPOPANUATOC, €iTe oL ELPETIKN dldKAGia, Yoo TV €miAvon tov. Ot
Weber and Overbye [4] avéntuéav éva dieminedo povtého BedtioTomoinong mov UEYIOTOMOLEL TV
gonuepion kot TPOTEWOY Evay  EMOVOANTTIKO aAyOpOpo ovalntnong yw v emilvon Tov.
Xpnowonmoincov emiong tov alyoppuo avtdv yio tov tpocdioplopnd onueiov wopporiag Nash. Ot
Gountis and Bakirtzis [5] kot Fampa et al. [6] avémtuéav Oiemineda otoyaotTikd povtéla
Beltiotomoinong Yy to B0 mpOPANUe. XNV TPOT EPyOcic, OL GLYYPAQELS ypnolLonoincay
npocopoimon Monte-Carlo kot yevetukovg alyopBpovg yuo v e0peon g BEATIOTNG ADoTNG, EVD 01N
ogvtepr, Ol oLYYpaels ypnowomoincav piol gUPETIKN OdKocio Kot pio PEKTH oKépoia
avadiatdmoon tov TpoPfAniuatos. Meta&d dhhmv, ol Pereira et al. [7], Barroso et al. [8], Bakirtzis et
al. [9] kot Ruiz and Conejo [10] avéntuéav diemineda povtéa BEATIOTOTOMONG Kot YpNOIHLOTOINGaY
11§ ovvOnkeg BerTioToOTNTOG TPAOTNG TAENG TOV KATMO TPOPANLULATOS TPOKEWUEVOD VAL LETATPEYOLV QLT
To LOVTEAQ GE panpatikd TpoPAnuata e Teplopiopos wwopponias. Ta mwpokvmTovTa Un YPOLLpuKd
TPOPANUOTO  UETATPATNKOV OTI| OULVEXEWL OE HEKTO OoKEPAlo  YPOUMKE mPpoPAApate HECH
KOTAAAA®V LOPPOTOMCEMV KOl EMAVONKOY LEGH YEVIKOV AOYIGIK®OV BeAtioTonoinong. Ot Li et al.
[11] avértuéav emiong évo dieminedo poviélo PBeATioTomoinong Kol TO YPNOWonoinoay yuo. v
avalimon onueiov wopporiog Nash. Ou Hu and Ralph [12] e&étacav éva deminedo povtéro
Beltiotomoinong, To omoio peTéTpeyav oe va PafnUaTKO TPOYPUUUO LE TEPLOPIGHOVS IGOPPOTING.
211 cvvEYEL, amédEEav IKOVEG CUVONKES Yo apyovG-oTpaTnyIKiG (pure-strategy) onueia 1woppomiog

Nash.
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O1 Hobbs et al. [13] avértuéov éva dieminedo poviélo Peltiotonoinong Kat ypnoonoincoy
évav oAyopidpo mowng ecmtepikav onueiov (penalty interior point algorithm) ywa v eniAvoen tov.
O1 Li and Shahidehpour [14] avénto&av éva dieninedo poviého BEATIGTOTOINGNG KOt PN GILOTOINGOY
CLVOPTNOELS EVALCONGIOG KOl Lo TPMTELOVOA-OVIKY UeBodoroyia ecmTepik®Y onueiowv (primal-dual
interior point method) mpoxeévov va to emddoovv. Or Ma et al. [15] kou Zhang et al. [16]
avéntoéav  emiong Oleminedo  HOVTEAOD  TPOYPOUUOTIOUOV, KOl TPOTEWVOV  TEXVIKEG TOTOV
Beltiotonmoinong cuivovg copotdiov (particle swarm optimization) yio v emilvon tovg. Ot Badri
et al. [17] avéntu&av éva axdun deminedo poviého Peitiotonoinong, to onoio Aoufdvel vEoyn TovL
OEPEIC GLUPAGCELS KoL TEPIOPICUOVG UETAPOPUS, Kol TO EALGOV HECH WOG TPMOTEVOVCAG-OVTKNC
uebodoroyiog eowtepikdv onueiwv. Ot Vahidinasab kot Jadid [18] avémtv&av éva poviého
Beltiotomoinong mov €€etdlel MOALATAOVG AVTIKEWEVIKOVC 6TOYOoVG. Metd TN ypnoylonoinen g
uebddoy petmpévng epIKTg mePLoyNg e-constraint (e-constraint reduced feasible region) yw v
OVTIUETOTION TOV TOAUTADY GTOY®V, OVTIKOTEGTNGOV TO TPOPANUE TOL KAT® ERXITESOVL WE TIC
TPOTNG TAENG ovuvOnKeg PEATIOTOTNTAC TOV KOl EAVGOV TO TPOPANUC TTOL TPOEKLYE LE YEVIKO
Loyiopiko Pertiotonoinong. Ot Gabriel and Leuthold [19] mapovsiocay pio dieminedn pabnuotikn
popeomnoinon kot ypnouonotwvtag drelevktikong (disjunctive) mepLopIouons Kot YPOUUIKOTOINGT)
TNV avoSTOTOONV MG VO LEIKTO aKEPOLO YPUUUIKO TPOPANUE, TO OTOi0 GTN GUVEXELD EAVGOV E

YeVIKO AOYIoKO BerTIioTONOINONC.

Onw¢ poaivetol mopamivm, ol TEPICCOTEPOL GUYYPAPEIC TOL AVATTOGGOLV dlENITESN LOVTELD
BeltioTomoinong yio o TpoPAnpa mov e£eTAlovLE YPNCILOTOIOVY ElTe pint KATAAANAY avAOIOTOTTMOON
TOV KOl YEVIKO AOYIOUIKO PeAtioTomoinong ywo. tnv €miAvce| Tov, &ite pio evpetiky Stdikaciol
emilvong. v Tapovca epyacic, vioBeTode Lo ELaEpds dlapopetikn Tpocéyyion. Ilpodta an’ dAa,
YPNOWOTOLOVLE dLASIKES PETAPANTEG Yo TN LOVTIELOTOINGT TG EKKIVIONG TV HOVAS®V TOpay®yng
evépyeag. Avti 1 emAoy, o€ cuvOLACUO LE TO YEYOVOS OTL emBdAlovpe avotnpmg BeTikd Katm dpla
Yo TG TOcOTNTEG EVEPYELNS TTOL Ol LOVAJES ALTES o TPOCOEPOLY AV GUUUETAGYOVY GTNV Oyopd,
TPOGOIdEL 1oYVPE CLVOLUCTIKES 1O10TNTEG GTO HOVTEAO WOGC, Ol OMOIES OOyOpEDOLY T YPHom
cuvinKoOV PeATIoTOTNTOC TPAOTNS TAENG Yo TNV amAomoinoTn TG HopPOomoincg Tov. Avt avtov,
avamtocoovpe o alyoplfuikn pebodoroyia, 1 omoia ypMGLOTOLEL GUAVTIIKA OTOTEAECLLATO OO TN
Bewpio TOL PEKTOD OKEPALOV TOPAPETPIKOD TPOYPOUUATIGHOD, Kot gival o€ BEon va PBpel v olkd

Bértiotn Aon Tov TpoPAnpatog, 6tav avtd Tibetot Yo meprocoTEPES Ao Lo TEPLOdOVG AetTovpyiog.
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3 MOP®OIIOIHXH TOY IPOBAHMATOX

O molveminedog mPOYPOUUOTIOUOS €ivar  évag  €0kOg  KAGOOG TOL  MaOTMuotikon
TPOYPOUUOTIGHOD 7TOV OCYOAEITOL HE TPOYPAUMOTO TOV OMOIOV TO EPIKTO GOVOAO AVGE®V
kaBopileton amd pia oepd Evhetmv mpofinuitov Pertictonoinong H mo peletnuévn mepintmon
gtvon M TEpinTon TOV LOVIEA®V 000 EMTES®Y, OOV £V0, VTOGVVOAO TV UETAPANTOV amdOPACNS TOV
v emmédov mpémel va, ivor 1 BérTiotn Adon tov évbetov pobnuotikod mwpoPAfuatoc (KdTo
eninedo). To npofinua uropei va Oempndetl mg éva mayvidl 500 atéU®V Pe ToVg dVO 1VVOVTEC AMYNG
OTOPACE®Y VO, TalpvouV TIG amopdoelg tepopykd. O mpotog 100veov ANyng amopdcemv (wov
avapépeTal ™G MNYETNG) EAEYXEL €va VTOGVVOAO TOV UETUPANTOV amdPOoNC TOL TPOPANUOTOC,
npoomofdvtag vo Adoel éva mpoPinue PeAtictomoinong mov mepthapuPdvel 6to GOVOAO T®V
TEPLOPIGUAOV TOV Eva de0TEPO TTPOPANUa PerTioTomoinong mov extlvetal and tov devtepo 10HvovTa
Myme amopdoemv (mov ovaeipeTor Mg akOAoV00C), 0 omoiog eAEyyEl TIC LVIOAOUTES UETOPANTEG
OTOPOCTG. X€ YEVIKEG YPOUUES, €va, TPOYPape 000 ermédmV eival un-kuptd, kal 1 e€gvpecn Tov

oLVOAKOV BéATIoTOL £ivan £va 6VGKOAO £pyo.

Oewpovpe £€vo OOVOAO  UOVAO®V TOPUY®YNS TOL  GULUUETEYOLV OE LU0 Oyopd
TPOYPOULLOTIOHOD NAEKTPIKNG EVEPYELNG TOAMMY TEPLOdWV Acttovpyiag (oe nueprolo, efdopadtaio 1
Kot GAho opilovta-Bacn Asttovpyiog). Ot mopaymyol evépyelag vroPailovy TwéG-npoc@opés (bids)
v Ka0e mepiodo Tov TpoypaupaTIGHEVOL opilovTa Asitovpyiag og vav aveEdpTnTo SLOYEPLOTH TOV
ovotnuotog (ISO, dedtepog BOVEOY AqYNG amodcemv - akOAovBog) mov Kavel ekkabdpion g
ayopds kot KaBopilet v ekkivion kol v TocOTNTO evEPYElNg TG KABe Lovadag Tapaymync,
dwo@arlovtag OTL 1| GLVOALKT {NTNOT EVEPYELOG IKOVOTOLEITAL ILE TO EAGYLOTO GLUVOALKO KOGTOG Yo
10 oo, Pdoel tov vroPAndeicmv mpocpopdv. Ta Texvikd yopaktnplotikd g Kébe povadag
wapayoyns (eAdyloto Kol Péyloto mapaywyng), Kabdg kol 1o k66Tog exkKiviiong eivar otabepd Kot
yvootd otov ISO. Apov mpocdiopiotel N TocoHTTO EVEPYELNS Yo KABe mapoywyo, viobeteitan éva
oLOTNUO TANPOUOY eKKaBAplong mov amolnuidvel kdbe cLUUETEYOVTA TOPAY®YO, HE TNV TANPN
KaTafOoA TOv KOGTOVG €KKIVNONG ToL Kot TNV TN ekkafdpiong g ayopds yio kdfe MWh mov

OVTOG TOPEYEL GTO GUGTI LA

H tym exkaBdpiong g ayopds pumopet va givor cOpeova pe Evav Tpmto Tpdno arolnpinong
N akpPNg TN TPOoPOopig oL VIOPAAAETAL and TOV avticTolo mapaywyd (pay-as-bid) | n b ya
OAOVLG TOLG TAPAYWYOVG, COUPMOVA e EVAV SELTEPO TPOTO ool NUimoNg Le BACT TNV OPLOKT TIUT TOV
ovotiuatog (uniform — System Marginal Price). Ztnv devtepn mepintoon, n tiun ekkaddapiong eivat

YVOOTH ©OG OPLOKN T TOV GUOTILOTOG, OEGOUEVOD OTL OVIITPOCSHONTEVEL TO OPLKO KOGTOG Yo TNV

21

Institutional Repository - Library & Information Centre - University of Thessaly
11/10/2023 21:03:01 EEST - 167.114.118.212



KE®AAAIO 3: MOP®OITIOIHXZH TOY IPOBAHMATOZX

EVEPYELD, ONANOTN TO EMIMAEOV KOGTOG OV TPEMEL va kataPAndel, otav 1 (Rmon avédvetot kotd 1
MWh.

Kdabe mopaymydc avipetonilel to mpofAnua g emAoyng g PEATIOTNG TWNS TPOGPOPAS
mov o 1dlog Bo mpémer va vmoPdier otov ISO v kabe mepiodo Aeitovpyiog Tov opilovta
TPOYPappaTicpod. Edd, o 6poc PEATIOT apopd TO YEYOVOS OTL TO KEPSOG TOL TTAPAYMYOL UETH TNV
ekkafapion g ayopag amd tov ISO (mov embopei o pikpodTEPO duVaTO KOGTOC) o TPémer va. givan
TO WEYIOTO OLVOTO. AKOUN KOl OTN GTAVIO TEPITTMON 7OV €VOG TETOLOC TOPAY®YOS EYEL TANPN
EVNUEPMOT TOV TOPOUETPMV TNG Ayopds (ONASN, TO TEXVIKG YOPUKTNPIGTIKG Kol TIC TPOCPOPES /
KOGTN OADV TOV GUUUETEYOVTOV Topaymy®dV, kabdc kot t {ftnon yo evépyeln), To TpofAnUe e

LEYIGTOTOINONG TOL KEPSOVE TOV avTipeToilel eivar dieminedo.

3.1 IMpadrtog tpoémog amolnpioons-ekkodapiong: pay-as-bid, Madnuatiké povrédo 1
(MM1)

[Ipwv v mopovcioon tov padnuotikod poviéhov MM divetor 1 ovouatoloyio, T®V

GUVOAWDV-OEIKTOV, TOV LETOPANTOV ATOPUCTC KOl TOV TOPAUETPOV TOL TPOPANLATOC.

Zuvola:

I: Movadeg mapaywync, e deiktn i

T: Xpovikog opilovtag, pe Selktn t

MetaBAntég anddaong:

F Képbog tou oTpatnykol TOPOYWYOU OTO GUVOAO TOU XPOVIKOU opilovta (yla OAEC TIG

nieplodoug Aettoupyiag)

f Kdotog tou ISO yia tv wkavoroinon the {Ttnong oto cUVOAO TOU XpovikoU opilovta

P1e | ZUVEXNG akepata PETAPBANTA Tou Seiyvel TV T TPOoPopdg Tou SIVEL O OTPATNYLKOG

apaywyog otov ISO, yla Tnv evEPYELa TTOU TIPAYEL, TN XPOVLKN Tepiodo t

qit Yuvexncg HetaPAntn mou Selyvel TNV TOCOTNTA EVEPYELAC TIOU TIOPAYEL O MOPAYWYOC i TN

XPOVLKN mepiobo t

Zi¢ Avadikny petaBAnth (0-1) mou maipvel Tnv T 1 av n povada i mapayel BeTiky moooTNTA

EVEPYELAG TN XPOVIKA Tiepiodo t, kat 0 av oyl

Vit Avadikn petafAntn (0-1) mou maipvel tnv TR 1 av n Katdotaon tng povada i petapAnbei
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oo ektoC Asttoupyliag otnv nepiodo t — 1 os Asttoupyia otnv nepiodo t, kot 0 av oyl

Napdpetpot:

Dit Twun mpoodopadg mou Sivel o mapaywyoc i otov ISO yla TNV EVEPYELX TTOU TTAPAYEL TN XPOVLKN

nepiodo t

k; TeXVIKO HEYLOTO TOU Ttapaywyou i

m; TeXVIKO EAAXLOTO TOU Opaywyou i

P AvWTaTo 0pLo TNG TIUAG IPoodopdg mou BEteL 0 I1SO yLa TNV opaywyn EVEPYELAG
c Movadiaio KOoToG mapaywyng EVEPYELAG TOU OTPATNYLKOU Ttapaywyou
S; Kbotog ekkivnong tou mapaywyou i

d; Zntnon evépyeLag Tn XPovikn eplodo t

ITivaxog 3-1: Ovopatoloyia GUVOL®OV-GEIKTAV, HETABITOV OTOPAGNS KUL TAPOUETPAOV TOV NAONRATIKOD

povrtéhov MM1

To HaONUOTIKO  HOVTEAO HIKTOD OKEPOLOV  SIEMMESOL TMPOYPULUATIGHOD  YloL TOV

GLYKEKPYEVO TPOTO amolnpinonc-ekkabapiong (MMI) eivon To e&ng:

T
Maxy,, F = Z(pl,t — 1) * que (3.1)
t=1
s.t. < Pt <P, Vt (32)
D1¢ aKEpaLES pueTaffAntés, Vvt (3.3)
I T
(Zit, Qie) €Eargming,, q,, f = z Z(pi,t * Qi+ Si * Yie) (3.4)
i=1t=1
st Xisiqie =dp, Yt (3.5)
m; * Zi,t < qi,t < ki * Zi,ti VL't (36)
Vit 2 Zit — Zig-1, Vit (3.7)
Zi e, Vi OVaOukés puetafAntés, Vit (3.8)
g, 20, Vit (3.9)
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H oviikeieviky ovvaptnon tov avotépov emmédov (3.1) peyiotomolei 10 k€pdog ToL
otpatnNykov mapaywyov. To képdog avtd eEaptatar povo and v T TPocPopds (p1¢) mov Edwoe
otov ISO Yo kdBe ypovikn mepiodo (t) tov opilovia mpoypappaticpod. To kdoTog ekkivnong dev
TEPIAOUPAVETOL GTNV OVTIKEWEVIKT] cuvaptnon (3.1), d10TL 6VUPOVA UE TO GLUYKEKPIUEVO GUGTILOL
arolnuinong-ekkadapiong 10 kdéotog avtd emPapvvel tov 1SO, o omoiog Ba 0 TANPOOEL GTOVG
napaywyovs. O meplopopnds (3.2) kabopilel éva KATo Kol &va Ave Oplo GTIC TIWEG TPOGPOPAG TOV
Kkd0e mapoaywyov. To kdt® KAl T0 dve 0plo emPAALOVTOL A0 KAVOVES TNG 0LYOPAC, CUUPMVO LLE TOVC
0moiovg 1 TN TNE TPOCPOPAC OEV UTOPEL VoL Etval YOUNAOTEPT OO TO LOVASINI0 KOGTOC TOPOYDYNG
(Yo TV oTpatyIK LOVASO TapOUy®YNS C1) Kot DYNAGTEPT amd pio dedopévn T Tov gival Yvoot
kot g price-cap (P). O mepropiopds (3.3) emParier Ty akepatdOTTA TOV UETARANTOV amdQoomg
P1e- O petaPintég avtég dev eivor kat’ ovaykm axépaies, kol 6ev vapyel kapio dopopomoinon
oV popeonoion tov mpoPfAnuotog av yivouv cuveyels. To apdPANUA TOL KOT®TEPOL EMIMESOL
(ISOP) opiCetan and tig oyéoeig (3.4) — (3.9), kar Asrtovpyei w¢ neploptopdc yio. 10 avdTEPO minedo.
H aviikeipuevikny ovvéptnon wov Katotépov emmédov (3.4) ehoyloTonolel T0 GUVOAIKO KOGTOC TNG
TapeXOUEVNC evEPYELag mov ypeldletor yio v Kovomoinon ™¢ {Among. O mepopiopog (3.5)
e€aopoliCer 6t n {fmon Yo evépyeta Ba wcavomomnBel. O mepropiopdg (3.6) e€oookiler 6tL 1
TocOTNTO, EVEPYELNG Tov Ba Tapdyel N kdOe povado oe kibe ypovikn mepiodo Ba gival 610 ddoTnua
7oL opifovv 10 TEYVIKO eAdYIOTO / HEYIGTO TG, AV 1| CLYKEKPILEVT LOVAda, Asttovpynoel, Kot Oo eival
undeviky, ov 1 povada eivar ektog Asttovpyioag. O mepropiopds (3.7) avithoufdvetar t petaforn g
KATAGTOONG Agttovpyiag g Hovadog [ amd kiewot] (ektdc Aertovpyioc) omv mepiodo t — 1 o¢
avoytn otV mepiodo t, £Tol MoTe Vo TANPwOel T0 KOGTOC eKKivioNG AEITOVPYING TNG LOVADOG OVTAG
mv mepiodo t, mov poAg Gvoike. And tov meplopiond (3.7) mpokvmrel Ol anatteitol N yvoon g
Katdotaong Asttovpyiog kébe Lovadag Tapaymyns Kot Ty TporyolLEVT ¥pOoviKi TePiodo Tpy TNV
gvapEn tov opilovta mpoypappaticpod (z;0). Télog, o mepropiopog (3.8) emPdarier ™ pn-

apVNTIKOTNTO TOV UETARANTOV ATOPAONG.

3.2  Asgvtepog Tpémog amolnpimons-ekkadapiong: smp - uniform, Madnpotikoé povréio
2 (MM2)

[Ipwv v mapovciocn tov pabnuotikov poviéAov MM2 yia Tov eviaio tpoémo amolnuimong-
ekkafapiong divetor 1 ovopaTOAOYiL TOV CUVOAMV-OEIKTAV, TOV UETARANTOV OTOPACTG KOl TOV

TOPAUETPOV TOL TPOPANLATOG.
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Zuvola:

I Movadec mapaywync, ue Seiktn i

T: Xpovikog opilovtac, pe Seiktn t

MetapAntég anodaong:

F Képdog Tou oTpatnylkol mapoywyol OTO CUVOAO TOU XPovikoU opilovta (yia OAEC TLG
nieploSoug Aettoupyiag)

f Kdotog tou ISO yia tnv tkavomoinon tng Intnong oto cUVOAO TOU XpOoViKou opilovta

120 Juvexng aképata PeTaBAnT mou Selyvel v TN MPoodopd mou Slvel 0 OTPATNYLKOC
apaywyog otov ISO, yla Tnv evEPYELA TTOU TIOPAYEL, TN XPOVLKN Tepiodo t

qit Tuvexng HetaPAntn mou SelyVveL TNV MOCOTNTA EVEPYELAG TIOU TIAPAYEL O TIOPAYWYOG i TN
XPOVLKN Tepiodo t

Zit Avadikn petaBAnti (0-1) mou maipvel tnv TR 1 av n povada i mapdyel BTk ToocoOTNTA
EVEPYELAG TN XPOVIKA Tiepiodo t, kat 0 av oyl

Vit Avadikn petafAntn (0-1) mou maipvel Tnv TR 1 av n katdotaon tng povada i petaBAnbel
amod ekTO¢ Aettoupylag otnv nmeplodo t — 1 oe Aettoupyia otnv nepiodo t, kat 0 av oxL

smp; | Zuvexng METAPANTA Tou SEXVEL TNV OPLOKN TLUN €KKOBAPLONG TOU CUCTHATOG ard Tov ISO
TN XPOoVLKN mepiodo t

wit | Auadiki petapAntr (0-1) mou maipvel tnv p 1 av n povada i tn xpovikr mepiodo ¢
TApAyeL LeYOAUTEPN TTOCOTNTA EVEPYELAG OTTO TO TEXVLKO TNG EAA)XLOTO, Kot 0 av Oyl

Vit Avadikny petopAnt) (0-1) mou maipvel Tnv TR 1 av n povada i tn xpovikn mepiodo t
TIAPAYEL LKPOTEPN TTOCOTNTA EVEPYELAG OO TO TEXVLKO TNG UEYLOTO, Kot 0 av OxL

Noapapetpot:

Dit Twn mpoodopdg mou Sivel 0 mapaywyog i otov ISO ylo TNV evépyela TIOU TAPAYEL TN
XPOVLKN mepiodo t

k; TeXVLKO HEYLOTO TOU Ttapaywyou i

m; Texviko eAA(LOTO TOU Ttapaywyou i

P AvWTATOo 6pLO TNG TG IPoadopdg mou BEtel 0 I1SO yLa TNV opoywyH EVEPYELAG

c1 Movadlaio KOaTog mapaywyng EVEPYELAC TOU OTPATNYLKOU tapaywyou

S; Kdotog ekkivnong tou mapaywyou i

d; ZAtnon evépyeLag Tn XPovikn mepiodo t
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KE®AAAIO 3: MOP®OITIOIHXZH TOY IPOBAHMATOZX

M Meydhoc aptBpdc (=10°)

Mivakag 3-2 : Ovopatoloyio GUVOLMV-OEIKTOV, HETOPINTAOV ATOQ UGS KOl TAPURETPOV TOV

podnpotkod povréiov (MM?2)

To podnuatikd HovTéLo KTOD 0KEPOLOV JIETIMESOV TPOYPALUATIGILOD Y10, TOV GUYKEKPILEVO
pomo  amolnuioong-ekkabdapiong (MM2) £xel KATOOLG KOWOVUC TEPLOPIGUOVE KO KON
OVTIKEWLEVIKT] GLUVAPTNGT] Y10, TO KATM €inedo e 1o podnuatikd poviého MM1 wov avaivdnke oty
wponyobuevn evomto. Zvykekpuuéva, eivar ot oxéoelg (3.2) — (3.9). Tapovoidletar mapaxdt® M
avTIoTOYN OVTIKEWEVIKT cuvaptnorn ue avt tov MM, ya tov tpémo amolnuimong ue Pacn v
oplokn Ty Tov cvotuatog, (3.10). Ot emmpdchetor meplopiopoi Tov pabnpotikod poviéAov MM?2
aQOPOVY TN S10dIKAGIN TOV TPOGOIOPIGOD TG OPLKNG TIUNG EKKAOGPIONG TOV GLGTHOTOC Y10, KGO
nepiodo (smp;) omd tov I1SO, mov oV TpaypaTikdé™TE vl 1| OKIOONG TN TOV TEPLOPIGHOD NG
wovornoinong tg Mmong (3.5). Avti npocdiopiletor amd 11 akdrovbeg KaTeLBVVTAPIES YPOUUES
™MC oyopdc (LOVIELOMOWGEIS OKEPOLOV TPOYPUUUOTICUOD OV Y¥PNGIUOTOLODVTOL YioL TNV €mPOAN
KOvOVmV oYeS10GHOD TNG ayopdic) Kot SElyVOuV TIG TPELS SVVITEG TEPUTTMGELS VL0l TOV TPOCIIOPIGUO

NG OPLKNG TUNG EKKABEPIONG TOV GUGTHLOTOC:

1.  Av vmdpyet po povddo i, TG omoiag 1 mapayorevn evépyela T ¥povikn mepiodo t sivon
avoTnpd peTadd Tov TEXVIKOL TG EAtioToL Kou peyiotov (M; < q;¢ < k;), TOTE N OKLOING
TIUY) TOL GLGTHHATOG (STPy) Efvan fom pe TV T TPOGPOPAG TG HOVASHG VTG (P ¢)-

2.  Edv dev vmapyel Kapio povada i, Tng omoiog 1 TapayOUEVT] EVEPYELL T XPOVIKY TeEPiodo t
va givol ovotnpd petad tov TeviKod ¢ ehayiotov kot peyioTov (katevBuvimpla ypopun
1) kot vEapyEL TOLAGYIGTOV pidl TOL TOPAYEL TOGATNTA 1oM HE TO TEYVIKO TNG A I0TO, TOTE
1 OKIOOMG TN TOV GLGTHHATOG (SMP,) glvar ion pe ™V ELIOTN TN TPOSPOPAG HETOED
TOV LOVAS®V TOL TALPAYOLV TO TEXVIKO TOVG EAGYIGTO.

3.  Edv O)eg o1 ovppetéyovoeg povadeg mapdyovv evépyesla iom HE TO TEXVIKO TOLG UEYIGTO,
TOTE 1 GKIOONG T TOV GLOTHNATOS (SMp,) €ivan ion pe TV pEYIGTN T TPOCPOPAS

LeTa&D TV LOVAd®V OV TAPAYOLV TO TEXVIKO TOVG LEYIGTO.

26

Institutional Repository - Library & Information Centre - University of Thessaly
11/10/2023 21:03:01 EEST - 167.114.118.212



KE®AAAIO 3: MOP®OIIOIHXEH TOY NIPOBAHMATOX

T
Max,, , F = Z(smpt — 1) * Q¢ (3.10)
t=1
s.t. < P1it < P, vt (32)
P1c aképaieg petafAnteg, Vvt (3.3)
smp; ovveyeic uetafintes, Vvt (3.11)
I T
(Zit, Qie) €Eargming,, q,, f = z z(pi,t * Qi+ Si % Vie) (3.4)
i=1t=1
S. t Z£=1 qi't = dt' Vt (3.5)
m*zip < Qe < ki * 2z, Vit (3.6)
Vit 2 Zit — Zig-1, Vit (3.7)
Zi ) Yir Ovadukés petafAntés, Vit (3.8)
qie 20, Vit (3.9)
Qi — My ,
< wie < (qie —mi*zie)* M, Vit (3.12)
ki —m;
ki — qi < . .
—Svie < (ki—qu) * M, Vit (3.13)
l
SMpy 2 P — (2 — Wit — Vi,t) *M, Vit
(3.14)
smpy < p;; + (2 — Wit — vi,t) *M, Vit
smpy = pir — (1 T Wi — Zi,t) * M — Zj:ti,pj‘t<pi,t(zj,t - Wj,t) * M —
YieiWje+vje—1)«M, Vij=#it 515
smpe < pie+ (14 wie —25) * M + Zj:ti,pj,t<pi‘t(zj,t —wj)* M+
YieiWje+vje—1)«M, Vij=#it
smp, =i — (L+vie—zip) * M —Xjei(zje +vje — 1) x M —
Zj¢irpj,t>pi,t(1 - vj,t) *M, Vi'j # it
(3.16)
smpy < pir + (1 +vi— Zilt) * M+ Zj:i(zj,t + v — 1) * M +
Zjiinpj,t>pi,t(1 - Uj,t) * Mr Vl;] * i; t
Wi ¢, Vi Svalikés petaffAnteg, Vi, t (3.17)
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H avtikeyevik covaptmon tov avotépov emnmédov (3.10) peyiotomolel 10 képOOC TOL
oTpaTNYIKOD Tapaymyod. To képdog avtd efaptdtor amd TV OploKkn T ekKobdpiong Tov
ocvotiuatog omd tov ISO (smp,) vy kdBe ypovikn mepiodo (t) Tov opilovta mpoypappaticpov. To
KOoTOC ekkivnong ogv meptlapfdvetor oy avtikeeviky ocvvaptnon (3.10), omog kot otny
TPONYOVUEVT], O10TL GUUPOVO UE TO GLYKEKPIUEVO cvoTnUe amolnuinong-ekkadapiong to KOGTOG
avto emPapdvel Tov ISO, o onoiog Bo 10 TANPDOGEL GTOVG TAPaywyovs. Ot teplopiopoi (3.2) xat (3.3)
gival kool pe to MM1. O zmepropiopdg (3.11) emPdider 6t o petaPAntég amdpacng smp; eival
ovveyne. To mpdPAnue. Tov katwtépov eminedov (TpoPAnua tov 1SO) opiletar and T1g oyioelg (3.4) —
(3.9) ko (3.12) — (3.17) xar Aettovpyei g mePLoplopds yio. T0 avdtepo eminedo. H aviikeiuevikn
oLVAPTNON TOL KOT®MTEPOL emédov (3.4) kabmg kot ot mepropiopoi (3.5) — (3.9) eivar kool pe 1o

MMI1.

O mepropiopds (3.12) kabopilet v Ty} ™G SLAdKNAG HETABANTAG W; ¢, STVOVTAG TNG TV TN
1 av 1 povado i ™ ypovikn mepiodo t mapdysl HeyaAdTePT TOGOHTNTA EVEPYELNG OO TO TEYVIKO NG
eryoto, kot v Ty 0 av oyt O mepropiopds (3.13) kabopilel v Tun ¢ Svadikng pueTafAnTig
Vit, 0tvovtdg g mv ) 1 av n povéda i ™ ypovikn mepiodo t mopdyst pikpdtepn mocdHTNTOL
evépyelog omd to TeXVIKO TG péytoto, Kot tnv Tt 0 av oyt O meplopopde (3.14) kabopiler v
oplokn Ty ekkabapiong tov evotiuatog omd tov 1ISO (smp;), oV wEPInTOoT TOL VIAAPYEL L
Hovada i Tng omoiog 1 TapayOUEVT] EVEPYELN TN YPOVIKT TEPTI0O0 t Elval avoTNPA LETAED TOL TEXVIKOD
g eloyiotov ko peyiotov (m; < ;¢ < ki) (kotevBovripua ypapun 1). O mepopopds (3.15)
kaBopilel v oplakn TR ekkadapiong tov cuotipatog ard tov 1ISO (smp;), oty mepintmon mov
dev vrdpyel kapio povada i g omolag 1 TapayOrevn evEPYEL TN ¥POVIKT Ttepiodo t va givor HeTa&n
TOL TEYVIKOL TNG eAayioTov Kot peyiotov (kotevBuvimpa ypappun 1) Kot vrdpyel TovAdyotov pio Tov
TopAyel TocoTnTO oM pE TO TEXVIKO TG eAdytoto (katevBuvinpia ypapun 2). O meplopiopdg (3.16)
kaBopilel v oplakn TN ekkadapiong Tov cvoethuotog ord tov 1ISO (smpy), 6TV TEPITT®ON MOV
dgv vapyel Kapio povada i g omoiag N mapaydpevn evépyela T ypovikn mepiodo t va eivar peta&o
TOL TEYVIKOV NG eAayiotov Kot peyictov (koatevBuvripa ypopur 1) Kot OAeC Ol GUUUETE(OVCES
LOVAJSES TTOPAyouV €VEPYELX 10T UE TO TEYVIKO TOVg péyoto (katevbuvripla ypouun 3). Télog, o

nepopiopog (3.17) emPaiiet v SvaddmTo TV PETABANTOV OmOPUONS W ¢, Vj ¢
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4 MEO®OAOAOITA EITIIAYXHX

4.1 Ewoayoym

To wpofAnuo TOL HopPOTOMONKE GTNV TPONYOVUEVN] EVOTNTA Eivol €vo WIKTO OKEPALO
dleminedo poviéro Peltiotomoinone. Mo Pacikn 1016™Td ToL €ivol 0Tt pmopel va pnv Exel pio
Béltiotn AboN, aKOUN Kol OTOV 1) EPIKTN TEPLOYN TOL Elval UN-KEVY KOl GUVEKTIKN. Avtd givar pio
ToAD Yvowot) dvokoAio otov Tpoypoppaticpd dvo emmnédwv (Bard [20]) mov umopei vo vdpéet dtav
N PéLtioT AVG1 TOL TPOPANUATOS TOV KOTOTEPOL EMLTESOV Oev givar povadikn. H Bacikn Bewpia g
dieninedng Pertiotomoinong (Candler and Norton [21]) dev emtpénel kovevog €idovg cuvepyooia
peta&ld Tov Ave Kol TOL KOT® ENTEOOV ANYNG OTOQAGE®Y, TO 0T0i0 GNUOIVEL OTL O GTPATNYIKOG
Tapoywyoc 6ev umopei Tavta va ivar o€ 0o vo TpayIaToTomcEL TO UEYIGTO KEPOOG Tov. O maikg
TOL AV® EMUTEOOV TOVIOTE EMALYEL TPMTOG TIC TWEG TOV UETAPINTOV amdpaong mov Oempel mo
GUUPEPOVGEC. XTI GUVEKELD, WE TIC TIUEG OVTEC OESOUEVES, O TAIKTNG TOV KAT® emmédov Ppiokel Tig
Béltioteg TWéC TV peTAfANTOV amdeacnc mov givar vad tov EAeyyd tov. Emopévmg o mpmdtog
maiktng ogv €xel kovévay TpOmo va, eEavaykdoel To Os0TEPO OTNV EMAOYN UG CUYKEKPUYEVIG
BértioTg Adong Yy T0 KAT® emimedo, OTOV VRAPYOVY EVOAAOKTIKEC TETOLEC AVGES. APKETEC
TPOCEYYIGELS EYoLV TPOTAOEL YIoL TV OVTILETOMTION OVTOV TOL {NTHUOTOC, O O ONUOPIAEIC ol TIC
OTO1EG KATOPEDYOLUV GE L0, UIKPT] TPOTOTOINGT TOV OPIGHOD TOV TPOPANUATOC KOl TNG AvVTIGTONS
LOPQOTOINGNC TOL. XTO TANIGIO TOV AYOPdV NAEKTPIKNG evépyelag €xovv mpotabel apkeTol 1dkol
Kavoveg, ®oTdo0 KavEvag amd avtovg ogv &yel v1oBetnBel kaBoAkd. 'Evag and toug kavoveg avtodg
TPoTEiVEL Vo €LVOEITAL TTAVTA 1] LOVAdQ LE TO YOUNAOTEPO HETAPANTO KOGTOG MOPAY®YNG. XTNV
mapovoa gpyacia, viobetovpe T Agyouevn aotodoEn mpocéyyion (Dempe [22]), coupmva pe v
onoio KaBe Qopd mov veioTovTol TOAATAEG BEATIOTEG AVGELS Y10 TO TPOPANHA TOL KAT® EMTESOUL,
EMALYETOL QUTI TTOL EIVOL TLO GLUPEPOVOA Y1OL TO AV entimedo. H mpocéyyion avtr| tpobmobétet 611 0
v TaikTng €YEl TAVTO KATOL0 TPOTO Vo EAVAYKAGEL TOV KATM TOIKTN Vo eTMAEEEL U0 GUYKEKPILEVN

Bértiotn Adon Yo To KAT® TPOPAN L.

4.2 Tleprypa@n} Tov TPOTOVL TPOGEYYIONGS TOV TPOPALATOG

2TV evOTNTO. 0VTH, AVOTTOCGETAL [ akpPng dadikacia exilvong mov PacileTol 6ToV WKTO
OKEPOLO TPOYPOUUOTICUO Yo TNV gopeon NG PéAtiotng Adong Tov TpoPfAnuotog. Apykd

YoAop®voLpE To TPOPANUA TV dvo emmédwv e Tov €N Tpomo. Kpatdue to mpofinua tov Gvm
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EMTESOL OVLTOVOI0 (AVTIKELEVIKT GLUVAPTIOT] Kol TEPLOPICUOVG) KOl EIGAYOVUE GE AVTO TO TPOPAN LA
TOL KAT® EMTEOOV MG TEPLOPIGUO (YAAOPOUEVT] OVTIKEWLEVIKT] CUVAPTNOT KOl TEPLOPIOUOVG). Tnv
YOAOPOUEVT] QLTI LOPPOTOINGT) TOL JIEMMESOV TPOPANUATOG, TOL YPTOLOTOIEL TNV OVTIKEYUEVIKN
ouvaptnon Tov ave emmédov, v ovopdlovpe SEPP. Ou Adoelg tov YoAop®UEVOL OVTOD
npoPAnuotog (SEPP) dev givarl mavtote PérTioTE Yo TO0 GVVOMKO dieminedo mpoPfinua (Bard [20]).
Avto ovuPaivel yoti tpootadmvtag to SEPP va Bpel ) Béltiot Abon TOv, 1KOVOTOIOVTOG OAOVC
TOVG TMEPLOPIGUOVG TOV, 0gv akorovBel em’akpipdg 10 okentikd tov ISO (v Bértiom Adon tov
ISOP). H Aoyikn ¢ ovykekpiuévne nebodoloyiog otoyevel 6tnv meptypar] tov okentikod tov I1SO

oto SEPP, ¢ét01 wote va koatopbmoer 1o SEPP va Ppet v Pértiotn Adom Tov diemimedov

TPOPANUOTOG.

Toupava pe toug Kozanidis et al. [23], n Bédtiot Tu) ™C AVTIKEWEVIKNAG GUVAPTNONG TOL
KATO ETESOL MG GLVAPTNOT TNG KAOE EEYOPLGTAG TWNE TPOSPOPAS TOL GTPOTNYIKOD TAPUYWDYOD GE
pio ypovikn mepiodo givar pio un-@Oivovsa, KoTd TUALOTH YPOUUIKT Kol KOIAN cuvaptnon. Mg Bdon
auTO 0V Ol TIEG TPOGPOPAG TOV GTPUTNYIKOL TAPAy®YoD efval ot péyloTeg emTpentés (pyy = price
cap) tote 10 ISOP éyel 10 péyloro k6010 Ilposdiopilovue 10 KOGTOC AVTO Kol €10GyoLUE ©G
neplopiopd oto SEPP 611 10 péytoto kdéotog tov 1SO vy v mpaypatonoinon g {ftnong dev
umopel va Eemepvdel v TN TOV KOGTOLG aLTOD. O TEPLOPIGUOS AVTOC OV €ival HEPOG TNG

LOPPOTOINGNG TOL OPYIKOD TPOPANUATOC OAAL LEIDVEL TO GUVOLO TOV EPIKTMOV AVGE®V Yo T0 SEPP.

MetaBAntég anddaong:

f Kbéotog tou ISO yila tnv kavomoinon tneg Intnong oto cUVoAo Tou XpovikoU opilovta (yla

OAEC TG TIEPLOSOUG AsLToupyiag)

Napapetpot:

cost | MéyLotn Tur Tou Pmopel va €XeL To KOotog Tou ISO yla tnv tkavormoinon tng {ntnong oto

cUVOoAO Tou XpovikoU opilovta

Mivakag 4-1 : Ovopotoroyio pneTofANTAOV 0TOQUONS KO TUPUUETPOV TOV TEPLOPLGHOD (4.1)

f < cost (4.1)
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>t ovvéyelo Aovovpue 1o SEPP, 10 omoio oty mpoomdfeld Tov va LeYIGTOTOMGEL TO KEPAOG
TOL TOPOy®Yov, dev gival wovo va kabopicel yuo kdBe T TPOoEOPAG TNV avtiotowyo opdn
TOPAYOLEVT] TOGOTNTO, EVEPYEWS TOV GTPATNYIKOD TOPAY®YOD, GTO QAGHO TOV ENITPETTOV
TPOGPOPAOV YO TNV EKAGTOTE KATAGTACTN AEttovpyiag Kabe mepiddov Eeympiotd. o Tov Adyo avtod
eloayovpe 6to SEPP 1oybovceg avicdtnteg ot omoiec S106QaAilovy TNV aVTIGTOLYI0 TPOGPOPOV KoL
TOGOTHTM®V TOL CPOPOVY TNV KATAGTACN AEttovpyiog Kabe meptodov Egxmplotd, Onmg sueavileton
ot Abon. H avdivon kat n Teptypaen g Katdotaons Aettovpyiag g kabe mepiddov yivetal pe ™
Bonbelo gvog alyopiBuov yuo to mPOPANUA TG pioag TEPLOdOV, OTMG CVTOG TEPTYPAPETAL OO TOVG
Kozanidis et al. [23]. O aAydpBpog avtdg eviomilet Tig TIUES TOV TPOGPOPDOV Y1a. TIG 0moieg aAAAleEL N
TOPAYOLEVT] TOGHTNTO, EVEPYELNS TOV OTPATNYIKOD TOPOy®yol Yo pio GLYKEKPIUEV] KATACTOCN

Aertovpyiog oto TPOPANUO TG Hiog TEPLOdOV.

Axéua ko 6tav Eyovpe meptypdyel 6o SEPP v avtictolyio Tpocs@opdv Kot TOGOTHTOV Yo
Kkd0e Katdotaon Asttovpyiog kaOe TEP1OG0VL TOL EREaAvIfETOL 6T ADOT TOV, LITOPEL KOl TAAL VO, LLOG
dmoel AavBaouéva amoteréopoto. Avtd couPaivel yiatl eved mAéov yvopilel to Tpofinue g kade
piog mTeP1odov pepovouéva (OVTIoToLYio TPOGPOPMOY Kol TOGOTNTMV) OV UIopEel va Kdvel To PEATIOTO

ovvovacud PAémovTag OLEG TIC TEPLOSOVG TOVTOYPOVO.

Enopévamg, avtd mov mpenel va kdvovpe sivat va emainbegvovpe kabe popd av Avon mov divel
10 SEPP givar amodekt amd tov ISO (gpikth yia to dieminedo npofinua). H Adon eivor amodext
otav divovtag otov ISO Tic mpooeopés mov mpokvmTovy amd 1o SEPP, divel kol avtdg Tig idieg
TOGOTNTEG KOl KATAOTACELS Agttovpyiog vy kabe mepiodo kot to 1010 képdoc. H Abom dev eivar
amodektn otav divovtag otov ISO T1c Tpospopéc Tov TpokvaTovy and to SEPP, dev divel kot avtdg
10 1010 aKkplPog anotédecpa (101G TOGOTNTEG KOl KATAGTAGELS Agttovpyiag Yo KaBe mepiodo kot idto
KEPSOC). v mepintwon avth mpémel va gwodyovps 610 SEPP 1oyvovceg avicdtnteg Tov vo Tov
TEPLYpAPoLY TN AVon Tov ISOP Kot T0 0POC TOV TV TPOGPOPAS GTO OTTOLO CVTH TOPAUEVEL 1] 1D10L.
EmumAéov pmopodpe va gwodyovpue oto SEPP 1oy0ovoeg avicdTTeG TOL VO TOV TEPLYPAPOLY GE TTOLO
€0pog TILADV TPOSPOPES To TAGVO Agttovpyias (CLVOVOCUOS TOV KATOGTAGE®Y AElToVpYiog OA®mV TV
ePLOdmV) ov Edmae aav Avon 1o SEPP eival pun mpotiuntéo e oyéon pe avtd e ADons mov E6moe

10 ISOP.

Mmnopovue Aowmdv vo mpoceyyicovpe enavoinmiikd v BéAtiotn Adon pe tov eéng tpdmo.
Avvoope to SEPP kot emainBedovpe av givar amodekti n Avon amd tov ISO. Oco 1 Avon dev glvan
amodekt and tov I1SO, ewodyovpe oto SEPP 115 16y00vcec ovicdtnTeg TOV TTEPLYPAPOLY T1 GMGTN
Adomn (TAdvo Aettovpylog Yo KATolo VPO TV TIUAOV TPOSPOPAS) Kol TIG 10YVOVCEG UVIGOTNTEG TOV
TEPLYPAPOVY TV GLYKPION TV TAGVeV Agrtovpyiag tov dvo Avcewv (SEPP kat ISOP) kot to
Eavalovoupe. Otav 1 Avor tov SEPP yiver amodext oand tov ISO, tote €rovpe Ppet v PérTiom

Aoom ko teppatilet o alyopdpoc.
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‘Evag dAAloc tpémoc Yy va eTAVGOLUE TO GLYKEKPYEVO Oleminedo mpoOPfAnua eivar va
axoAovOnoovpe ™V ovtiotpopn Jdwdikacio. AnAadr vo KPOTHOOLUE TO TPOPANUA TOV KATM
EMMESOL OVTOVCI0 (GVTIKEWEVIKT] GUVAPTIOT KOl TEPLOPIGUODS) KOl VO EICAYOVLUE GE OVTO TO
TPOPANUE. TOL Gve  EMMEOOV OC TEPLOPICUO  (YOAAPOUEVT] OVTIKEWEVIKY GLVAPTNON Kol
TEPLOPIGUONE). TNV yohapouévn avTh HOPEOTOINGT| TOL JlETImEdOL TPOPANUATOG, TOV YPTCLOTOLEL
TNV OVTIKEWEVIKY GLVAPTNON TOv KdTt® emmédov, v ovopdlovpe ISOMAX. Apyikd Avvooue to
ISOMAX ot e€etalovpe TIg KataoTaoelg Asttovpyiag kdbe mep1O60L TOV TPOKVTTOLY GTI AVGT TOL,
onw¢ kot wpwv. [listomolodue v eykvpdTa TIg Avong mov €dmae to ISOMAX péom tov ISOP kot
eloayovpe oto ISOMAX T1¢ 16Y00VGEC AVIGOTNTEG TOV TEPLYPAPOVY GE TOLO EVPOG TULDV TPOGPOPAG
dwtnpeitot avt M Ao, KaddOG Kol aVTEC TOL TEPLYPAPOLY TNV GVYKPLION TOV TAAVOV AEITOVPYING
TV 600 Aboewv (SEPP kot ISOP), 6mmg kat wpv. EmmAéov av n Abon sivor amodekty|, tpocbitovpe
oto ISOMAX évav meplopiopd Yoo 10 €AAyIOTO KEPSOC TOov Topaymyov. H tyunq ovtod tov
TEPLOPIGUOD ovTIKaBicTATOL 0o TNV T TOL KEPSOLE oV divel To ISOP oy kdbe emavainyn, otav
N TN avt etvon peyaddtepn amd avt wov Mo £xet. [lpaypatoroidviog SnAadr Tov EVOALAKTIKO
avtd alydplBpo Ppickovue ADGEIC, OTIC OTOIEG EXAVOANTTIKA 1| T TOL KEPOOLG TOV THPAUYWDYOD
avéavetal puéypt va gtacel otn BéAtiot Avomn. Tnv Aon avt dev v avayvepilel o¢ BEATio Kot o
aAyopOuog cvveyiletal Emg 6TOL AKLVPOGEL OAOVG TOVEC SLVATOVE GLVOLUGUOVE AVGEMY OV divouV
UEYOADTEPO KEPDOOG amd TO TEAELTOIO €PIKTO, TOL &ivol Ko 1 PEATIOTN AVom Yo TO OlEminedo
poPAnua. Emopévmg o evalhaktikde ovtdg aryopiBuog teppatifel étav dev Ba pmopel va Ppedei
EQIKTN AVoT Kot 1 BéATIoT Adon sivor 1 tedevtaio @ikt mov Ppédnke. Emopévmg o aiyopBuog

oVTOG O1EPELVA OLO TO PAGLA TV AVCEDV (EPIKTO Kol AVEPIKTO) TOL JEMITESOL TPOPATLOTOC.

Ye avtibeon pe 10 ISOMAX, n mpot dadikaocio exilvong tov mpoPinuatog (SEPP)
Eekvael OlEPELVAOVTAG TO AVEPIKTO TTedio AMcemV TpooTaddvtag va Bpetl TNV TpdTN €PIKTH. Aniadn
OEV AVOAMVETAL GTIV J1EPEVYNOT] TOV TTESIOV TV EPIKTOV AVcewV, Onmg to ISOMAX. Avtd éxel o
arotélecpua o ypdvog mov ypetdletal yio v emilvon tov mpofAruatog va givol pikpdtepog kot yU

avtd 10 Adyo emAéyOnke mg dadikacio ETIAVONG.

4.3 Aly0plOpog mPocolopiopov MKPOTEPOL EVPOVS YO TIS TINEG TTPOGPOPAS KdAOe

nEPLOOOV

To e0pog yio T TEG TPpooPopds KAbe mepLddov, mov Bo mpocdloploTel 6 LTV TNV
evoTnTa, €ival VTOGUVOAO TOL OAPYIKOD EVPOVS TOV TIUADV TPOSPOPAS OV EMPAAAETAL GO TOVG
KOVOVEG TIG ayopdgc, Kot Oa to tpochécovpe wg meplopiopd oto mpoPfanpa tov mapaywyod (SEPP)

avTIKOOIoTOVTOG TO TAALD €0POC Y10 TS TIEG TPoopopds (meptopiopds (3.2)). Ta opla awtd givor
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KOWG, KOl Y10 TOug dvo TpdTOLG amolnuinong-ekkaddpione Tov cueTHOTOS, Yoti Pacilovtol otV
QVTIKELEVIKT] GLVEPTNOT TOV dlayeptot Tov cvothuatog (ISO), n onoia eival i ida Kot 6TOVG 600

TPOTOLG.

MetapAntég anodaong:

D1t Juvexng aképata petaBAntn mou Selxvel tnv TN mpoodopdc mou Sivel 0 OTPATNYLKOC

mapaywyog otov ISO, yla TV eVEPYELX TTOU TTAPAYEL, TN XPOVIKN mepiodo t

Napdpetpot:

Cit Katwtato 0plo tn¢ TG mpoodopds KABs meplodou yLa ToV OTPATNYIKO TIOPaywyo, OTIWG

nipocdLlopiletal amd Tov aAyopLlBpo TG eVOTNTAG QUTHG

P+ | Avwrtato 6plo tng TG mpoodopdg KABe mePLOdoU yla TOV OTPATNYLKO TAPAYWYO, OTWG

npocdLlopiletal and tov alyoplBo tng evoTnTag AUTAG

IMivaxkag 4-2 : Ovopatoloyio PETAPANTOV amOQ UGG KOL TAPAPETPOV TOV TTEPLOPIGHOV (4.2)

€1t S Pt <P, VE (4.2)

4.3.1 TIpoocdropiopoc kKat® opiov (cq¢)

Orav o otpatnykodg mapaymyods dev cuppeTéyel oe Kapio mepiodo kol pmaivel povo og pia,
emPapivel To GHGTUA LE TO KOGTOG eKKiviong Agttovpyiog Tov (s;). [lpoorabdvtag Aowdv o 1ISO va
a&lomomoel 10 KOGTOG EKKIVIONG TTOL £XEL TANPDOGEL Y10 TOVG 1O GUUUETEXOVTIEG TAPAYWOYOVG, OEV
TOV OPNVEL VO VO UTTEL GTO TAGVO TOPOUY®YNG TOpd HLOVO e TOCO WKPEG TIWES TPOGPOPAS TOL VO
€€1660pomovY TO KOGTOG EKKIVIIONG TOV, TO omoio TANpavet o 1ISO yia v cvppetoyn tov og pia pdvo
nepiodo. [MBavog oto okentikd tov 1SO va cvumeprhappdvetor Kot To0 kK66TOG ekKivnong mov Ba
TANPOCEL GE KATOLOV GALO Tapaymyd Tov Ba CTOUATACEL TN AELTOVPYio TOV GE AVTH TNV TEPI0d0 Kot
Ba ypelootel va Eovaumel 6To TAAVO TOpOy®YNG o8 pio EXOpEVN mEPiodo. g GUVERELD, TO GLOTN LA
O€YETOL TOV OTPATNYIKO TOPOY®YO HE WKPOTEPT TPOCEOPO O’ OTL OV GULUUETEYE KoL OTNV
wponyovuevn mepiodo. H mpocpopd pe v omoila 0 mapaymyodg Umaivel, Yo TpmTr @Oopd, 6TO TAGVO
TOPOYOYNS LE TN LEYIOTN TOGOTNTO TTOV UTOPEL Y10 TNV GLYKEKPIUEV TEPT0d0, OTAV OEV GUUUETEYEL

oe Kopio GAAN (0Tic GAAeg TTEPLOBOVG Ol TPOCPOPES TOL gival ioec pe T0 Gve emitpentd Oplo, P),
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umopel va BempnBel cav €va KAT® OpLO Yo TIC TPOGPOPES VTN TNG TTEPLOd0V. OUme avTd TPOoKOTTEL
am6 to TpoPAnua tov ISO mov eivon moAamAav meplodwy. Emopévac npénel va e£€TAGOVE KOl TO
TPOPANLO TG KABe mepLodov Eeympiotd. [ va ellacTte Glyovpol OTL GUUUETEYEL O TUPUYDYOS UE TN
UEYIOTN TTOGOTNTO OV UTOPEl 6T0 TPOPANUe TG piog TepLddov, aveEdptTa omd TNV KOTAoTOoN
Aertovpyiag mov Ba. mpokLYEL Yo, THY TEPT0S0 AVTH, TPEMEL 1] TPOGPOPA TOL Vo, gival pukpodTepn (M
ion) ¢ eMdyoTNG TPOCPOPAES TOV VIOAOITOV TaPUyOY®Y. Apo cov KAt Opto Yo pio mepiodo
SLAEYOLUE TN UIKPOTEPN TPOCPOPA Ad OVTH TTOL TPOKVATEL 00 TO TPOPANa tov 1SO kot amd v
EAQYIOTI TOV VTOAOITOV TAPAY®Y®V UEIOUEVT KOoTd pio povada (aképota 1 dekadiky, avaloyo pe

TIG LOVAOEG TTOV YPTCLOTOLOVVTOL Y1 TIG TPOGPOPEC).

E@apuoyn: Apyikd Advovpe to pdfAnua tov 1SO yio Tig H€YIeTES ERLTPERTEC TPOGPOPES OE
OAEC TIC TEPLOSOVG. XTN GUVEXELN AVTIKOOIGTOOUE TNV TPOCEOPE LG TEPIOO0L WE TNV EAAYIOTN
EMTPENTN TPOCPOPA. XVVOEoVUE TIC 0VO TPONYOVUEVES ADGELG Kol AVVOVUE TNV Ypouukn e&icwon
OV TTPOKVTTEL £T01 OOTE VO, PpodiLE G€ Ol T aTd TO SLVOTO EVPOC TOV TPOGPOPOV O TUPAYWOYOS
UTOivVEL GTO TAGVO TOPOY®YNS Yo TPATH QOPE LE TN HEYOADTEPT) TOCOTNTO TOV UTOPEL Vo Tapdyel
v avt TV Ttepiodo. ‘Enerto cuykpivovues auti v TUR HE MV UIKPOTEPT TPOGPOPE TV VTOAOITMV
TOPOYOYDV YI0L QLT TV TEPTI0d0 UEIOUEVN KaTd pio povada (axépota 1 OeKadIKY, AVAAOYA LE TIC
LOVAOEG TTOL YPTOLULOTOLOVVTIOL Y0 TIC TPOCQPOPEC) KOl OOAEYOLUE TN WIKPOTEPN Omd TIg SVO.

Enavaiappdvo 1o 1010 yio ka0e mepiodo.

4.3.2 TIpocdropiopic ave opiov (P,)

Otav o mopayoydc CLUUETEXEL G OAEC TIS TEPLOOOLS, TO cvoTNUO Ogv Ypedletal va
TANPDOGEL TOMEG POPEG TO KOOTOG ekKiviiong Agttovpyiog tov (s;). Tlpoomabdvrag Aowdv o 1ISO va
a&l0momoel T0 KOGTOG eKKIVNONG TOL £XEL 101 TANPDOGEL Y10 TOV GTPATNYIKO TAPAY®YO, TOV OPNVEL
VO UTEL OTO TAGVO TOPOy®YNG OKOUO KOl LE UEYOADTEPES TYEG TPOCPOPMY, ETGL MGTE VO UNV TO
Eavamnpadoel 6TV eMOUEVT TEPi0d0 Kot TOAVAOG VoL UV TANPOGCEL KOl KATOL0L GAAOL TOpOy@yoD
mov Ba ypewotel Yo vo kaAdyel ™ {Ron avtig g mepltddov. H mpocpopd pe v omoio o
Tapayoyos Pyaivel, Yo mpdTN Gopd, amd To TAAVO TOPAY®YNS Yo pio GuyKeKpéVn mepiodo, dtav
GUUUETEXEL O OAEG TIG AAAES (OTIG AALEG TTEPLODOVS O1 TPOCPOPEG TOL Elval IGEG LE TO KATM EMITPENTO
op1o, ¢1¢), pumopel vo BewpnOel cav éva v 6p1o Yo TIg TPOGPOPEG BVTHG TNG TEPLOdOV. Apa GOV
Gvo 6p1o yio pio Tepiodo SHAEYOVUE TNV TPOGPOPE TOV O TAPAYMYOS, VIO TPMTY POopa, Pyaivel ekTog
TOL TAGVOL TOPOYMYNG HELWUEVN KaTd pio povada (aképaia 1 SEKadIKT, avIAOYO LLE TIC LOVADES TOV

XPNOOTOLOVVTOL Y10 TIG TPOCPOPEC).
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E@apuoyn: Apyucé Advoope o TpopAnua tov 1SO yia Tig EAGyI0TEG EMTPERTEG TPOSPOPES GE
OAEG TIG MEPLOOOVG. XTN GLVEXEWN OVTIKAOIGTOVUE TNV TPOCPOPH OGS TEPLOOOL UE TNV WEYIOTN
EMTPENTN TPOCPOPA. XVVIEOVUE TIC OVO TPONYOVUEVEG ADGELG Kol AOVOVUE TNV YPOoUUIKn e&iowon
7OV TTPOKVTTEL £TCL OGTE VO PPoDLLE GE O T OO TO SLVATO EVPOC TOV TPOSPOPDV O TOPAYDYOS
Byaivel amd To TAAVO TOPAYOYNG Yo TPDT POPA Yio avTh TNV Tepiodo. Emavarappdvoupe 1o idio

v KaOe mepiodo.

4.4  AlyopiOpog €Opeons TOV  KOTOOTACE®MV  AELTOLPYIOS 7OV  pPTOPOVV Vo
wKovoomoeovy TN (Ntnoen kale meProdov ywo TNV APOSONKY] 1GYLOVGAV

UVIGOTITOV 6TO AV ETITEDO

Kotd m™v ektéheon tov aAyopiBuov yia v emilvon Tov diemimedov mpoPfAnUaTOg
e€etalovtol KAmoleg KoTaoTAGES Acttovpyiog Yoo kKGOe mepiodo pepovouéva (mpdPAnua g piog
ePLOO0V), OTAV AVTEC TPOKVLITOVY otV Abomn tov SEPP, éto1 dote va meprypagel oto SEPP 1
OVTIOTOlY IO TPOGPOPHOV KOl TOGOTHTMOV Yo TNV GLYKEKPWEVT Katdotaon Asttovpyiag kdbe @opd.
Emnedn o1 mepiocdtepeg kataoTdoselg Asttovpyiag mov gival tkavég va, tkavoromaoovy ) {Rtnon o
TPOKLYOLV 0Pyl N YpRyopa omd To SEPP kot Ba e€etactovv, givarl TpotdTepo va TG eETdoovue
€€’ apync ocvvolikad kot vo Tpochécovpe Tig 1oydovoeg avicdttec 6to SEPP dote va tpéyovv amd
TV TPAOTN EMOVIANYN ToL aiyopiBuov. Avtd yivetor d10TL TpocBitovtdg teg €&’ apyng HeEwmVETAL

OKOUO TEPIGGOTEPO TO GVVOLO TOV EPIKTOV AVGE®V Y10, T0 SEPP.

Enopévmg mpoteiverar mn yprion &vog aAiyopiBuov mov Ppioker OAec TG KOTAGTAGELG
Aertovpylog kéBe meprodov Eeywpiotd, mov elvar wavég va kaAldyoovv ) {ntmomn, kot eEetdlel ta
onpeto (Tég mpoceopds) ota omoiat AAAGLEL M TOCOTNTA EVEPYEWNS TTOV TAPAYEL O GTPATNYIKOG
napayoydc. Ta onpeio avtd, oAhayng g mopayOLEVNS TOGOTNTOS, Pplokovial GUUE®VA e T
dadwooio Tov meprypagetor and tovg Kozanidis et al. [23], yw v omoia ypnoorotovvtot poévo
dvadiég petafantég anopaons. Etot £xovtag mpocsdiopicet ta onpeio avtd tpochitovtat 16)00voeg
avicdtntes oto SEPP mov meprypdgpovv v kdOe meployn mov 1 mocdTNTa TApapével oTadepn UE TIg

aVTIGTOL(ES TIES TPOCPOPAG, OTMG £xel avapepOel Kot Tapamdve.

IMao va etvor tcovn pio katdotaorn Aettovpyiog va kodvyet T {mon pénet 1o afpoicua Tmv
TEYVIKOV EAAYIOTOV TOV HOVAS®MV TOL GLUUETEXOLV OTO TAGVO AEITOLPYIOG Vo etval ikpdTEPO 1 i00
pe ) {fmon (av givan peyoivtepo amd ) {fnon tote o mapoybel mepiocoTeEPN EVEPYELD OO QLT
ov ypewleTar), eV To GOPOIGH TOV TEYVIKOV UEYIGT®V TOLG Vo glval LEYOADTEPO N 100 pe ™

{mon (av eivor pkpotepo amd 1 {\mon tote Bo mapaybel Aryotepn evépyswo amd avti TOL
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ypewdletor). IMopakdto mopatifetar o alydplBpog €bpeonc TOV KOTOGTAGEDV AELTOVPYING TOL

UTOPOVV va IKavoTotmcovy T {ftnon kdbe mepiodov.

yat=1,..T
Yoz =1
Yoz, =0,..,1

yazze=0,..,1

oz, =0,..,1
I I .
av Ximq (Zie * M) < de < Xijoq(2ir * ky) 08
e€étaoe ™V KOTAoTUGN AEtTovpying
OTIAEE 10X DOVGEC OVIGOTNTEG

KOTAYpaYE TEG GE apyeilo

Av toxdv gupaviotel oty Avon tov SEPP pio katdotacn Asttovpyiog oty omoio dgv
CUUUETEYEL O OTPOTNYIKOG Tapaywyds (z; ¢ = 0), TOL oNUAiVEL OTL SEV GUUPEPEL TOV TAPUYWYO VO
UTEL GTO TAAVO TTOPOUYWYNG, TOTE TO KEPOOG TOV KAl 1) TOCOTNTO TOL TOPAYEL EIvaL UNOEVIKA AOY® TNG
popeomoinong tov mpoPAnuatos. Emopévmg otov alyopBud ovtd dev ypedleton va eEgtdoovpie

OVTEG TIG KOTOGTACELS AELTOVPYING.

4.5 TIIpooONKn 16(LVOVGAOV GVIGOTHTMOV YO TNV TEPLYPAPT] TNG AVONS TOL KAT®

£MAEO0V GTO AVO ETITEOO

Onwg €yer MO avaeepbel, 0tav 1 Adon tov Ave emmédov Tov TPOoPANpaTog dev gival
OOdEKTN amd TO KAtw enminedo, T0Te MPEMEL vl TPOooTeBOHV 10(HOVoEG OVIGOTNTES GTO v eminedo
TOL VO TOV TEPLYPAPOVY TNV AVOT TOL KAT® emmédov. To dve emimedo pmopel va mpocdiopicet
akpipmg 1o k€pdog kabe Katdotaomng Aeitovpyiog HETA TNV TPOGONKT TOV 1GYLOVGMY AVIGOTHTOV TNG
kG0 Katdotaons Aettovpylag yio kKabe mepiodo pepovopéva. Opmg dev pmopetl va T suvdvacet £Tot
®oTte Vo OTIOEEL TO O OWKOVOUIKO TAGVO Agttovpyiog, to omoio eival kKot to {ntovpevo. €g
arotélecpa maipvel yioo Kabe mepiodo TV KaTAoTAON AETOLPYING TOL TO GUUPEPEL (TOL €YEL TO
UEYOAVTEPO KEPDOC) Kol PTIAYVEL £va TAAVO A1TovpYiag e PHEYAAO KEPSOG (Yiati ovTd Tov emPdAdet

1N OVTIKEWEVIKT] TOL GLUVAPTNOT)) YDPLG OU®G AT va ival TPayloTikd amodektd. AnAoadn 10 KAT®
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eminedo pmopei va Bpet pia o otkovopkn AHcT. AvTtd givol AOITOV TOL TPETEL VAL TEPTYPAYOVLE GTO

GV EMIMEDO LE TNV EIGOYOYT IOYVOVCDV OVIGOTHTOV.

H Abon mov divel 10 dvo eminedo TPOKHTTEL, ONWME EIMALE KOl TAPUTAV®, OO TO GLVOVAGHO
TOV KEPODV TV EMUEPOVE TEPIOSMV AEITOVPYING TOL GLVOETOLY TO TAAVO Agttovpyiag. Mmopovpe va.
TEPLYPAWYOLLE GTO v emimedo OTL 1 Abom Tov dev givan M Tpaypatiky pe 0o tpoémovs. O mTPOTOg
€lval M KOTOOKELY 1GYVOVGAOV AVICOTNTOV TTOL TTEPLYpapovy oto SEPP v Adon mov édwae to ISOP
Kol T0 €0POG GTO OTOI0 AT TOPAUEVEL 1) 10100 e T PEDOSO TNG OUOLOUOPPNG LETOPOANG TOV TILDV
TPOcPopis OAmv TV weplOdwv. Me avtdv tov Tpoémo efacpariletor 6t to SEPP dev Oa
EOVayPNCIULOTOMGEL QLTOVG TOVG GLVOVLOOUOVS TPOGPOPAOY Kol Bo Ppel Tovg €mOUEVOLS TLO
0T0d0TIKOVC Y10 TNV OVTIKEWEVIKT TOL cuvapTnor. O debTepoc TPOTOG Elval 1] KATAGKEDT 1GYLOVCOV
avIGOTNTOV oV TEPLYpdoovy 1o SEPP 1o axpifég medio TV Yo TIC TPOGPOPES GTO 0Ooio TO
TAGvo Aettovpyiog mov £0waoe to ISOP givan mpotiuntéo and avtd mov £dmwaoe to SEPP. O Adyoc yia
tov omoio éva mAGvo Agttovpylag eivor mpotyntéo oamd €va GAAO elval 6Tl Kavomolel TNV
avtikelwevikn tov 1ISO mepiocodtepo, dnAodN eival o oovoukd omd v TAELPE Tov KOGTOVG. Me
avtdv Tov Tpomo eEacariletar 611 To SEPP dev Oa Eavaypnoiponooel o TAdva AEITOLPYING TOL
gtvar akpPotepa amd KAmolo GAAN GTO TPOCIIOPICUEVO TTESIO TILMDV Y10 TIS TPOSPOPES TOV KabeVAC.
Kotd mv eniivon umopei va yivetatl 1 1pocHnKn 16yvoVG®mY aVIGOTHT®V EITE LOVO UEGHD TOL TPMTOV
TPOTOL gite UES® Kol TV dVo TpomwvV. H dradikacio g mposhHKne TV 16LOVGHOV AVICOTHT®YV

yPNOLOTOLEL LOVO SVAUSIKEG UETAPANTEG OTOPACTG KOL Y10 TOLG OVO TPOTOVG,.

451 TIIpaTog TpomTos TPOocOHNKNS IGYVOVGAOV AVIGOTTMOV

[Mo Vv KatacKkeL!] IGYLOVGAOV AVIGOTHTMOV LLE TOV TPAOTO TPOTO YPNCLOTOLOVLE TNV Bewpia
mov avortoynke and tovg Geoffrion and Nauss [24]. Ot woydovceg aVTEG avIGOTNTEG EYOVV VO
KAVOUV LE TNV TEPLYPOPT TOL TAGVOL AEITOVPYIOG GTNV TEPLOYN TAVO Kol KAT® 0O TO GUYKEKPIUEVO
GLVOLOCUO TPOGPOPADV TTOL EPEVVOVLE. Apa Y10 TNV KATAGKELT TOLG TTailel pOAO LOVO 1) dAXAYT) TOV
TAGVOV AELTOVPYIOG TAVO Kol KAT® OO TO GUYKEKPIUEVO GUVOVAGHO TPOCPOP®Y. XTHYO0G LG AOUTOV
etvan vo Bpebet éva ddotnpa Yo kébe pio amd TG TIES TPOoPOPAS, £T6L MOTE OTaY KAbe piol amod
OVTEG OVIKEL GTO AVTIOTOLYO S1AoTNUd TG, otV PEATIOTN ADGT TOV KAT® EMTESOL Vo, unv oOAAGLEL TO
mAdvo Aettovpyiog. Pvokd kdbe éva amd aLTA TO SNCTAUOTO TPEMEL VO TEPLEXEL TNV TN NG
TPOGPOPAG TOL TPOEKLYE OO TO AV €Mimedo Yo kdbe mepiodo. EeKVOVTAG Amd TIG OPYIKES TILES
Di¢, QEAVOVHE KO TIG TEGGEPIG TLEG TPOGPOPAG TOVTOYPOVA KoTd TNV idta Tt 0, péypt eketvn v
T Tov 6 mov To MAGVO mapoyWYNG dev aAAGLEL oplakd. AVTEG oL TIHEG €lval To v OploL TV

SWOTNUATOV Y1 TIG THEG TPOSPOPAS KAbe TeEPLOd0L, EVD TO KAT® OptaL efvor Ol apyKes TYEG.
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211 GUVEKELN KOTOOKEVALOVE TIG IOYVOVGES AVIGOTNTEG TTOV TEPTYPAPOLY AVTO TO JIAGTNIA
Yo TIG TWEG TOV TPOGPOPAOV KOl TO TPAYUOTIKO TAGvo mapaywyng (Awon tov ISOP) oto SEPP.
Opilovpe g PonOntikég dvadicés petaPintéc k#;, ko l#; . (oyéoeig (4.3) kot (4.4)), ot onoieg

YPNOUYOTOLOVVTAL Y10, VO TEPLYPAWoLpE 6To SEPP T dtaetipata yio Tig TIHEG TPOGPOPAC.

> p1e — (kaTw T Steotpuatog — 1)
LE= P — (kbrw T Staomiuaros — 1)

(4.3)

(mavw Ty Staompatos+ 1) — py ¢
(mévw tym Steotpatos + 1) — ¢4

U, = (4.4)

To k#,: moipver v tun 1 6tav 10 Py eivor peyoaddtepo M 160 pe MV KATO Ty TOL
dluoTNHATOS, 6T0 omoio dev aArGlel To TAGVO mapaymyNG, Kot Undév Swupopetikd. To I#; . maipvet
mv T 1 6tav 10 pye elvor pikpdTepo M ico pe My méved T Tov SGTAHATOS, GTO OMOoio dEvV
oAAGCEL TO TAGYVO TOPUY®YNG, Kot UNdEV S1opOopETIKG. 2T GUVEXELN Yia Va, Teptypdyovue oto SEPP
TO MPOYUATIKO TAGVO TOPOy®YNAS Yo, avTd TO SAGTHH TOV TGOV Tpoo@opds (Abon tov ISOP)
ypnowomrolodue v oxéon (4.5) av n povdda Tapaymyng i GUUUETEXEL 6TV TEPi0d0 t TOV TAGVOL
Kol TNV oyéon (4.6) av dev cvppetéyetl. To devtepo PEAOG TV GYECEMV YiveTal G0 LE TN pLovada Lovo
OTNV TEPIMTOON TOV OAEG Ol TPOGPOPEC TOL CTPATNYIKOD TOPOY®YOL OVIKOLV GTO OVTIIGTOL(N

SLOGTLATO TTOL TEPLYPAPNKaY HEGH TV oyéoewv (4.3) kal (4.4).

4 4
Zip > Z Kty , + Z I, —7, Vit (4.5)
t=1 t=1
4 4
1-2, > z kb, + z . —7, Vit (4.6)
t=1 t=1

[Mopopoiong, Eekvaviog amd TG apykEG TWEG P, MEWDVOLUE KOl TIG TEGOEPLS TUEG
TPOGPOopPAg TovToOYpova Katd TNV 1o Ty 0, péypt exetvn v T tov 6 Tov To TAAVO TUPAYWYNG
dgv oAMGlel oplokd. AvTéG Ol TIHES gival To KAT® Oplol TOV SIGTNUAT®V Yo TIG TUWES TPOGPOPAS
Kké0e mePLOdOL, evid Ta Ave Opla etvon or apyikés TYéG. Emerta Kotaokevdlovpe T 16YV0LGES
aVIGOTNTEG OV TEPLYPAPOVY OVTO TO SEACTNUA YO TIS TIEG TV TPOCPOPOV Kol TO TPOYLOTIKO

TAGvo Tapay®yns (Avon tov ISOP) oto SEPP pe tov 610 TpOmo mov TEPypaenKe TopomTave.

38

Institutional Repository - Library & Information Centre - University of Thessaly
11/10/2023 21:03:01 EEST - 167.114.118.212



KE®AAAIO 4: MEGQOAOAOTITA EINIAYXHX

INoa mopdderypo, €otm oOtt Béhovue vo meprypdyovpe oto SEPP 6t yio 53 <p;; <

60&49 <p;, <59&60 <p;3 <65&55 =< p;, < 63, 10TAAvO Asttovpyiog efvar To TopaxdTm.

t=1 t=2 t=3 t=4
Zy, 1 1 1 1
Zy, 1 1 1 1
Z3, 1 1 0 0
Zyy 0 0 1 1

O1 16Y00VGEC AVICOTNTEG TTOV TO TEPLYPAPOLY 0VTO Eivar ot €ENG:
k#,1 = (p1,1 —52)/(100 — 52)
l#,,=(61—py1)/(61—40)

k#,, = (p1, —48)/(100 — 48)

l#,, = (60 —py2)/(60 —40)

k#,3 = (p1,3 —59)/(100 — 59)

I#,3 = (66 — p13)/(66 — 40)

k#;4 = (p1,4 —54)/(100 — 54)

l#1,4 2 (64 — p1,4)/(64 —40)

4 4
211> ety + z Ly, —7
t=1 t=1
4 4
210 > ety + z Ly, —7
t=1 t=1
4 4
t=1 t=1
4 4
Zl,4 = k#l,t + Z l#l,t -7
t=1 t=1
4 4
Zz'l 2 k#l,t + Z l#l,t - 7
t=1 t=1

4 4
ZZ,Z 2 k#l,t + Z l#l,t - 7
t=1 t=1
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4 4
Z2’3 2 k#l,t + Z l#l,t - 7
t=1 t=1
4 4
Z2‘4 2 k#l,t + Z l#l,t - 7
t=1 t=1
4 4
Z31 = k#l,t + Z l#l,t -7
t=1 t=1

4 4
Z32 = k#l,t + Z l#l,t -7
t=1 t=1

4 4
1- Z3‘3 > k#l,t + z l#l,t -7
t=1 t=1

4 4
1 - Z3,4 2 k#l,t + z l#l,t - 7
t=1 t=1

4 4

1 —_ Z4,'1 2 Z k#l,t + z l#l,t - 7
t=1 t=1
4 4

1 —_ Z4,'2 2 Z k#l,t + z l#l,t - 7
t=1 t=1

4 4
Zys > ety + z I, —7
t=1 t=1

4 4
Zaa> ety + z I, —7
t=1 t=1

2V mepintmon mov 1o TAdvo Agrtovpyiag gival To 1910 otV mEPLOYN TAV® Kol KAT® and To
GUYKEKPEVO GLVOVOGUO TPOCPOPMV TOV EPELVOVUE TOTE TPOGOHETOLUE EVIOIEG 1GYVDOVGECS
avicdTNTES Yoo OA0 aLTO TO €VPOg. Xe avtifern mepinTmon ot 16YHOVGEG AVIGOTNTES AVOPEPOVTOL

EeY®MPIOTA GTO €VPOG TNG AVGTG TV dVO AVTAOV TAAV®V AEITOVPYING.

Ortav dev ovupetéyel o oTpaTNyIKOS TapaAy®yOs 6€ KATow TePiodo TOv TAAVOL AEITOLPYING
101e dev yperaletan va meprypayovpue oto SEPP v cuvolikr| katdotoon Aettovpyiog ovthig NG
ePLOO0L, Tapd POVO TO YeYOVOS OTL 0 Tapoywyodg dev cuppetéyel. Emiong oty mepintoon avt
UTOPOVLE VO, EXEKTEIVOVLLE TO EDPOG TNG TPOGPOPAS TG CVYKEKPLUEVIC TEPLOOL UEYPL TNV UEYIOTN

T Tpoceopag (Py).
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AV 01 1GYOOVGEC OVICOTITEG TTOV TPOKVTTOVV GE KATOLM EXAVAANYT £YOLV 1O1 Tpoctebel 61O
SEPP og mponyovuevn emavainym, tote dev Tic EavampocBitovpe. Av TOAL TO E0POG TOVG KAADTTEL

Kdmoteg mov oM vdpyovv oto SEPP, td1€ TIc TpochEéTovpe Kot apotpodLE AVTEG TOL VI PYOV.

4.5.2 Agbdtepog Tp6TOC TPOGONKNG LGYVOVGOV AVIGOTTOV

H katackevn 10(0ovcmv aviGoTHTOV TOV SEHTEPOV TPOTOL EYEL VO KAVEL IE TNV OmTOPPIYN
Kamolwv TAdvav Aettovpyiog (SlaoTudtmv Tovg | 0AOKANPa), 010TL €ival o akpifd amd Kdmolo
6AAo (oTo avTioTOolYO SLGTNOTO Y10 TIC TWWES TPOCPOPAC), LE ATOTEAEGLLO VO, UMV TO, TPOTIUAEL O
I1SO. Apa yuo v katackevn Toug wailel poro uovo 1o kdéotog Tov ISOP otig dudpopec meployéc TV
TILOV TPOGPOPAS TOL TAAVOL Agrtovpyiag. XTOX0C UoG Aowmdv eivar va cvykplBodv ta mAdva
Aertovpyiag tov Aoewv Tov dve (SEPP) kot tov kdtw emmédov (ISOP), étol dote va Bpebodv 1o,

dotnuato ota, oroio  Avor tov SEPP dev givar potiuntéa (€xet peyaAdbtepo KOGTOG) amd 0T TOV
ISOP.

Kdabe mhavo Aettovpyiog amoteleital amd TI¢ Kataotdoelg Asttovpyiag kKabe mepiddov. ‘Oleg
OVTEG Ol KOTOOTACELS Asttovpyiag Exovv peAetnBel wg TPog T0 KEPOOC TOL GTPUTNYIKOD TAPUYYOD
KOl TO KOOTOG TOL OWIYEPIOTH TOV OIKTOHOL KATE TNV SodIKacio TG E100YMYNG TOV 1GYLOVCHY
OVIGOTNTOV 7oL TEPLYpdpovy v kdbe pio amd avtég oto SEPP. 'Etol ypnoyomoidviag ta
OTOTEAEGHOTA TNG HEAETNG oL £yl NOM Yivel (TG TWEC TPOoEOopag otTig omoieg aAAdlovv ot
TOPAYOLLEVEC TOGOTNTEG EVEPYELOG TOV GTPUTIYIKOD TTOPAYMYOD, TO EAAYIOTO Kol LEYIOTO KOGTOC TNG
KkéOe Katdotaong Asttovpyiog, Kabmg kol To0 k€pdog oe KABe g d1dotnua) cvkpivovpe ta AV
Aertovpyiag. Avtd 1o Kavovpe Avvovtag to ISOP gmPdAlovidc Tov va ypnoIHOTOMGEL TO TAAVO

Aertovpyioag mov BElovpe (Kabe popd éva amod ta 600 mov cuykpivovue).

Apywd, pe t1g erdyloteg TWEG TPOooPopds Kot aArdlovtag povo v T piog mePLodov
(xypnowomodvTtog TIg TIHEG OTIC 0moieg aAAALEL 1| TOPOYOUEVT] TTOGOTNTO EVEPYELNG TOV GTPOATITYIKOD
Topaymyod kot and T1g dvo eEeTalOneveEg KATAGTAGES Asttovpyiag, mAdvo SEPP — mhdvo ISOP)
Aovovpe to ISOP. Agv Mvoope ywo Tig TIéG amd Kabe katdoTaoT Aeltovpyiog Tov To KEPSOS YiveTat
PIKpOTEPO OO TOL TPONYOVUEVOL SICTHUOTOS GTO OMOi0 NTAV TO HEYISTO KEPDOG OQVTNG TNG
GUYKEKPIUEVNG KOTAGTAONG AgTovpyiag, O10TL 0 mopaywydg Oev TPOKELTOL VO LIOPAAAEL TN
TPOGPOPAG LEGO GE AVTO TO SLAGTNHA APOV EXEL LIKPOTEPO KEPSOG Ad TO TPonyovuevo. To Kdvovpe
avTo Y10 OAeg Tig mEPLOdovg. [T éov pmopodpie va Tpocsdiopicovpe T0 KOGTOG KABE GLVOLOCUOL TIUAV

TPOCGPOPAS.
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Av 1o 0Aeg TIg TEPLOSOVG M KOTOOTAOT Agttovpyiog Tov SEPP etvar axpifotepn amd avtiv
tov ISOP Gg 6Lo 10 €0pOg TV TGV TPOGEOPAS KADE TEPLOdOV, TOTE Giyoupa OeV Eval TPOTIUNTED

TO TAAVO TOPUY®YNG TNES Avong Tov SEPP.

Hopioua: Av o1 TPOCPOPEC TOV VITOAOITMV TOPUYMYDV TOV GCUUUETEXOLY GTIV KOTAOTOON
Aertovpyiog piog mep1dodov 6to TAGvo Tov ISOP givan pikpdtepeg (1 ioeg) amd to onueio oAhayng tov
TOGOTNT®V TapoyOuevng evépyelag (mov eetdlovue kdbe @opd) tng avtioToyng KOTAGTUGNG
Aertovpyiog Tov TAGvov Tov SEPP, tdte Giyovpa 1 katdotacn Aettovpyiog Tov ISOP éyel pikpotepo

Kk66T0¢ (ival KaAvTePN) G€ aVTd TO EHPOC TPOCPOPDV.

Av cg Kamow 1mEPiodo Yo KAmow TN TPocPopas (aALAyNG TS TOPAyOUEVNS TOGOTNTOG
EVEPYELNG TOL GTPOTNYIKOD TOPAY®YoV) 1 KOTAGTACN Agttovpyiog tov SEPP éyel pikpdtepo kdotog
amo avt) tov ISOP, tdte e&étaovpe GAOVG TOVG SVVATOVG GLVIVAGIOVG CVTAG TNG TIUNG YO VTR TV
nepiodo pe OAec TIc TWEG TV GAl®V TEPLOd®V. Av cuvovaoTikG dev Ppebel koapioc Adom wo
owovopikn ard tov ISOP, 1ote T0 WAdvo Agttovpyiog tov SEPP dev givar mpotiuntéo. Av Opmc
Bpebodv cuvdvacpol mov 10 KOGTOG TOL TAGVOL Agttovpyiog tov SEPP sival pikpdtepo amd tov

ISOP, 16t¢e T0 TAGVO Acttovpyiag Tov SEPP gival mpotiuntéo 610 didotnua avTod.

Av 1o TAGvo Agttovpyiag g Avong tov SEPP mov mpokhyel o Kamolo emavainym £xet H10M
peretnBel kar ovykpBel pe kdmowo dAlo mAGvo Aeitovpyiag, TOTE B cLYKpivovue UOVO TO
SLOGTALATO. OVTA, TTOV NTOV O OKOVOUIKE, KOl OEV TO, AKVPMCUUE LEGH 1GYVOVCMY AVIGOTHTOV, UE

TO TAGVO Agttovpyiag ¢ Avong tov ISOP avtmg g emavainymc.

21 ovvéyeln Kataokevdlovue TG 10YDOVGES avVIGOTNTEC TTOL Teptypdpovy oto SEPP 1o
SLCTALOTO Y10 TIG TIHES TV TPOGPOPMY GTO, OTOI0. TO TAAVO TApay®YNS TG Avong tov SEPP gival
axpPotepn (kor o1 mpotymtéa) amd g Avong tov ISOP. Opifovpe T1g Pondntikés dvadikéc
uetofintés g#,, ko h#;: (oxéoeg (4.7) wor (4.8)), ot omoieg ypnoyLomOOVVIOL Yoo VO

neprypayovpe oto SEPP ta dtactipato yio Tig TIHéG Tpospopds.

P1e — (kaTw Ty Staotuatog — 1)

g 2 (4.7)

P — (katw Tyun Staotiuarog — 1)
(mavew T Staothuatos + 1) — p

hity, > (4.8)

(mévw T Stacmpatog + 1) — ¢4

To g#,: maipver v Tipn 1 6tov 10 Py, Elvar peyoddtepo M ico pe mv kdto TP TOL

dooTAHATOG, 6TO 0moio dev aALALEL TO TAGVO TTapayYNG, Kot undév dwapopetikd. To h#; , maipver
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mv i 1 6tav 10 pp ¢ efvon pikpdTepo 1 160 pe MV TAVO T TOL SGTNOTOG, GTO OTOI0 Ogv

0AAGLEL TO TAAVO TOPOYDYNG, Kot UNOEV SLOPOPETIKA.

1 ocuvvéyelo Yo va meptypayovpe oto SEPP o611 éva mhdvo mapaywyng dev glvar TpoTiuntéo
0€ KOTO10 S1ACTNLA TOV TV TPOCPOPAC, TPETEL VA EIGAYOLLE Evav OpO OKOUO OTNV OVTIKELEVIKN
GULVAPTNOT TOL TOPAYD®YOL, 0 0Toiog Bo TNV KAVEL apvyNTIKN OTAV B0 YPNCLOTOCEL £va TETOLO UN
TPOTIUNTEO TAGVO TaPay®YNE. AVTO TO TETVYAIVOVUE [E TNV el00y®YN piog dSvadikng petafintig (a)
TOAMOTAQGIAGUEVTG 1E Evav ueydAo apvntiko aplBud (—M) kot eledyovtag Ty KatdAAnAn wybovoa
avicOTNTO, TOL TEPLYPAPEL £V TAGVO TAPUYDYNG GE KOTOL0 J1GoTNUA, TOL Oo Kavel TNV petafAntm
ovtq 1 6tav To TAGVO Topay®YNC OeV gival TPOTIUNTED. XPTGLLOTOLOVVTAL IGYVOVGES AVIGOTNTES TG

Hope1g g oyéong (4.9).

o mopédeypo, €otm oOtt Béhovpe vo meprypdyovpe oto SEPP 6t yio 53 <p;q <

60&49 <p;, <59&60 <p;3<65&55=<p;,4 < 63, 10 TOPAKATO TAAVO Acttovpyiog v efvan

TPOTIUNTEO.
t=1 t=2 t=3 t=4
Zy, 1 1 1 1
Zy, 1 0 1 1
Z3, 1 1 0 1
Zyy 0 1 0 0

Ot 1oyvovoeg avicdTNTEG TOL TO TEPLYPAPOLY aVTO glvar ol e&ng:
9#11 = (P11 —52)/(100 — 52)

h#11 2 (61 —p11)/(61 —40)

g#12 = (p1,2 —48)/(100 — 48)

h#1, = (60 —p1,)/(60 — 40)

g#13 = (p1,3 —59)/(100 — 59)

h#13 = (66 —p13)/(66 —40)

g#14 = (P14 — 54)/(100 — 54)

h#14 = (64 — p14)/(64 — 40)
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4 4

a= Z g#l,t + Z h#l,t + Zl,l + Zl,Z + 21’3 + 21’4 + Zz’l - Zz’z + 22’3 + 22,4 + Z3,1

t=1 t=1 (4.9)

+ 232 =233+ 734 —Z41 t 24 — Zs3— Z44 — 18

Zmv oyéon (4.9) npocBétovpe ta z;, (Lovadeg i MOV cLUMETEYOLY GV TEPiodo t) Kot
aQoIpovE TO Z, (LOVASES j OV JEV GUUUETEXOVLV GTNV MEPIOSO t) TOL UM TPOTIUNTEOD TAGVOL
Aertovpyiog. O aplBuog mov apoipeitol 6To TEA0G Eivol TETOL0G MGTE OTAV 1) GYECT] TAPEL TN UEYIOTN
duvat T ™G UETA TNV apaipecn Tov va. yivel povada, eved oe kdbe GAAN mepintwon va gival
pikpdtepn M ion pe to 0. H oyéon (4.9) maipvel v myun 1 e€avaykalovtog Kot to a va wdpel tnv ot
T 0tov 0 mAAVO Agttovpylog eival TO mopomAve pn TPOTUNTEO KOl To Ppp &ivol péco 6TO
domua mov opileton and to g#i, kar h#g .. Xe omowdnmote GAAN mepimtoon maipvel T
pikpdtepn 1 1on pe to 0 apnvovtag to a va Stré€el avapesa otig TIuég mov pmopei va mapet (0 ko
1), xotoAnyovtag va mapst v T 0 yati udvo ovth IKOVOTOlEL T0 6TOYO TNG GVTIKEWWEVIKNG

GUVEPTNONG TOL TAPAYMYOL.

O1 oyéoeig (4.10) ko (4.11) givar o1 OVIIKEWEVIKEG GLVOPTAGELS TOL TPp®TOL (pay-as-bid) kot
TOL 0eVTEPOL TPOTOV amolnuioong (SMP), avticTolya, UE TOV OPO TOL ¥PNOUEVEL 6TV TPOGONKN

LGYLOVOMV AVIGOTHTMV Y0 TNV ATOPPIYT aKPIPOV TAGV®Y Agttovpyiag.

T

Maxy,, F = Z(pl,t — 1) *qy —axM (4.10)
t=1
T

Maxy,, F = z(smm — )G —axM (4.11)
t=1

4.6 AlyoprOpog emidvong Tov denminedov TPoPfANaTOS

Brua 1% Tpoodiopiopds dve kar KGT® opiov yio Tic Tipég mpospopds Kabe meptodov (Léow Tov

aAyopifpov mov meptypaenke oty gvotnto. 4.3).

Brjua 2°: Ebpeon tov Kotactdoemy Asttovpyiag yio kb mepiodo mov umopohv vol Ikavorocouy ™
{qmon, aviivorn TV TEPOYOV TOVG MG TPOG TNV OAAAYN TNG TAPOUYOUEVNG EVEPYEWNS TOL
GTPATNYIKOD TOPAY®OYOV, KOTUGKELT] IGYVOVCMV OVIGOTHTOV TOL TEPLYPAPOLY CLTAV TNV avdAvon

KOl KaTtoypagr| Toug o€ opyeio (Lo Tov adyopifuov mov neprypdonke oty evotnta 4.4).
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Bruo 3% Avvovpe to ISOP pe tipég mpoopopdc icec pe ta dve Opro. kabe mepldodov (avTég mov

npocdiopiotnkay oto Briua 1), £to1 dote va Ppodpe éva dva dpro yia 1o kdotog tov I1SO.
Brua 4% Ewdyovpe to anoteréopota tov 1%, tov 2° kot tov 3% friuatog oto SEPP.

Bruo 5% Avvovpe to SEPP kou maipvovpe cov Aoorn Tig TIHEG TOV TPOSPOPOY TOL GTPATIYIKOD

TOPOYOYOV, TNV KATAGTACT AELTOVPYiog Kabe TeEPLOG0L Kal TO KEPSOC TOV GTPOTNYIKOD TAPAY®DYOL.

Bruo 6°: Me t1g Tiuéc tmv mpoc@opdv mov pag édmoe 1o SEPP Advovue 1o ISOP. Av 1 xatdotoon
Aertovpyiog kdOe TePLOSOL KOl TO KEPOOG TTOL divel cav Avom to ISOP eivan 0o pe avtd mov £dwoe
10 SEPP, 10t vt gival  Pédtiom Avom kot tepuatilel o aiyopdpog. Emiong av 1o képdog eivar
010 pe kamolo mov £xel daceL cav Avon 1o ISOP e mponyovuevn emavainyn, tote ekeivn n Aoon
nov &ixe dmoel to ISOP egivor m PBértiom) Avon kot tepuotilel 0 aiyoplOuog. Xe Sl0pOPETIKT
nepintoon (0NAadn av N kaTdotoon Asttovpyiag kdbe meplddov N/kal 10 kEPHOG oV divel Gov Adon

10 ISOP givar dtapopetikd amd avtd wov Edwoe to SEPP) mpoywpdue oto enduevo frjua.

Bruo 7°: TIpocOétovpe oto SEPP 1oyvovoeg avicdtnteg (tov mpdTov TPOMOL) TOL VO TOL
TEPLYPAPOLY TO TAAVO TAPOUYWDYNG GTNV TEPLOYN TAV® Kol KAT® omd tnv Abon mov édwoe to ISOP,
KaOdC Kol T0 €DPOC TOV TPOCPOPMY GTO OTOI0 CVTEG TTapapévovy ot ideg. Emumheodv, mpocbitovpe
Kol 1oyvovceg avicdTNTEG (TOV dEVLTEPOL TPOHTOV) TOL TOL TEPLYPAPOLY Y10 TOLEC TIUEG TPOTPOPDV TO
mAdvo mapaymyng Tov SEPP dev givar mpotyuntéo amd avtd tov ISOP. (H mpocsbnkmn yiveton pe to

Tpdmo mov TEPLYphenKe otV evotnta 4.5.) Emotpépovue oto B 5.
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5 E®APMOI'H TOY AATOPIOMOY

Ymv  evomto  avty, Ogiyvovue TNV €Qopuoyn TG Tpotewvouevng  uebodoroyiag,
YPNOYLOTOLDVTAG Ui EAUPPDG TPOTOTOUNIEVT] LOPPOTOINGT] TOL SIEMITEOOV TPOPANLATOC OO QLVTY|
7ov avoivdnke oty evomta 3. H apdtn dapopomoinon givar 61t Tpoctifetal o meplopiondg (4.1), o
omotog koBopiler pio péylom T Yo 10 KO66TOG NG vAomoinong ¢ {mong amoé tov 1SO
(avtikeluevikny ovvaptnon tov ISOP). H devtepn eivar o6ti o mepropiopds (3.2) mov kabopilel Eva
KATO Kot £va Gve 0plo OTIG TWEG TPOGPOPAS TOL GTPUTNYIKOD Tapaymyold ovitikadictatal amd Tov

neplopiopd (4.2), o onoiog kabopilel otevoTepa, Opia.

'E€etdlovpe Aowmdv Eva mopadetypa e 4 povadeg mopaymyng EVEPYELNS Kal xpoviko opilovta
4 mep1odov. To TeviKG yapakTnploTika (Teyvikd gldyioto kal texvikd uéyioto, oe MWh) kat 1o
k60T0¢ eKkivnong (og €) Tov pHovadwv Tapaymyng yio kdbe ypovikn mepiodo mapovclalovtol GTov
IMivaxa 5-1. Ot ripég mpoceopdc (oe €/MWh) kabmg kou 1 {itnon yia evépyelo (oe MWh) yia ke
ypovikn mepiodo mapovoidlovral otov Ilivaxa 5-2. To petafintd k66to¢ (KOGTOC TUPUYMYNC) TOV

HepoVoUEVOL Tapaymyol eivar 40 €/MWh, kat To ave 6pto otV T Tposeopag sival 100 €/MWh.

Movada. (i) m; k; S;
1 240 400 1100
2 200 500 1200
3 100 300 1000
4 150 350 1300

Mivakag 5-1: Teyvikd opaKTNPIGTIKA KOl KOGTI EKKIVI|G1|G TOV HOVAS OV Tapay ®YNS

t=1 t=2 t=3 t=4
Doy 58 55 68 60
Pa 54 50 65 69
Das 62 60 58 56
d, 1000 900 850 1050

Mivaxkag 5-2 : Tipég TPocPopas TOV Topay®ydv Kot Tnen yio ka0 wepiodo Lertovpyiog
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5.1 Egappoyi Yo Tov ap®dTo TPomTo amolnpinons-skkabapieng: pay-as-bid

To pobnuotikd poviého MMI1 petd Tig TpocHnKeg Kol TIC TPOTOMOUCELS TOL VLTEGTEL
katéAnée vo givor to MMIT pe to omoio mpaypotomoleital 1 €milvon yw Tov TPMOTO TPOTO

amolnuioong tov mapoywyov (pay-as-bid) ko tapotibetol mapaxdto.

T
Max,, , F = Z(pl,t — ) %Gy —axM (4.10)
t=1
s.t. f < cost (4.1)
Cie < Pt < Pt' Vvt (42)
D¢ aKépaies petaffAntés, Vvt (3.3)
I T
(Zit, Qie) €Eargming,, q,, f = z Z(pi,t * Qie +S; % YVie) (3.4)
i=1t=1
st Nl Qe =dp, VE (3.5)
mi *Zjt < qit < ki *Zity Vth (36)
Vit 2 Zix — Zig-1, Vit (3.7)
Zi e, Yi¢ Ovalucés petafAntés, Vit (3.8)
qit 20, Vit (3.9)

Apywd Bpiokovpe otevotepa Opla Yo TIG TIHEG TPOGPOPAS KABE TEPLOOOL LE TOV TPOTO TOL
neprypdonke oty evotta 4.3 (meplopiopdg (4.2)). Ta dpa ivar KOWE Kot Yoo TOUG dVO TPOTOVG
arolnpinons-ekkabdpiong tov GuoTAUTOS, YTl Bacilovial OTNV OVIIKEWWEVIKT] GUVAPTNOY TOL
dayeptotn tov cvothiuartog (1ISO), n omoia givon 1 id10 kot 6TOVG 6V0 TPOTOLS. H dradikacio e0peong
napatiBetor avaivtikd oto IHapdpmua 7.1. O mopokdte mivakeg mapovstdlovy GUVOTTIKA To

OTOTEAEGLLOTOL TG OLULOIKOGTIOG.
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t=1 t=2
P 91, f Pt qit f
100 0 226650 100 0 226650
40 400 219750 40 400 222300
57 400 226550 50 400 226300
maxpq; q=k) 57 50
minp;; 1) 54 50
Cyy 53 49

MMivakag 5-3 | Emokénnon g d10d1kaciog 0Pecns TOU KATM 0piov yia TS TINES Tpocpopds (t=1,t=2)

t=3 t=4
P1: que f P1: qu: f

100 0 226650 100 0 226650

40 400 218350 40 400 217950

60 400 226350 61 240 226190

60 400 225950
maxpy; q=k) 60 60
minp;; -1) 58 56
Cyy 57 55

Mivakag 5-4: Emekonnon g d10d1kaciog E0peons Tov KGT® opiov Yo Tig Tipég mpocpopds (t =3, t=4)

t=1 t=2
D1t 91, f D1t q1,: f
40 400 193800 40 400 193800
100 0 202800 100 0 201650
63 240 202300 60 240 201000
66 0 202800 63 0 201650
65 240 202680 62 240 201480
P, 65 62

Mivakag 5-5: Emekonnon g diadikaciog ebpeong Tov dvem opiov yia Tig Tpég mpocs@opds (t=1,t=2)
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t=3 t=4
D1t 91, f D1t q1 f
40 400 193800 40 400 193800
100 0 204300 100 0 203600
67 300 203800 65 240 203000
69 0 204300 68 0 203600
68 300 204100 67 240 203480
P, 68 67

IMivakag 5-6: Emokonnon g d1adikaciog E0PEGIS TOL Gve opiov Yo Tig TWES TPosopds (t =3, t = 4)

21 cvvéyelo, Bpiokovpe OAES TIC KATAGTACELS AEITOVPYiOG KAOE TEPLOdOV TOL Eival IKAVES VO
kaAdyouv T (Rmon 7y v mepiodo avtr, e€gtalovpe ta onueic aAloyng TG TapayOUEVNS
TOGOTNTAG EVEPYELNG TOV GTPATIYIKOV TOPAY®DYOV, KATAOKEVALOVE 10YVOVGES OVIGOTNTEG KOl TIC
npocOétovpe oto SEPP pe tov 1pdmo mov meprypdonke oty evomto 4.4. O mivaxkog pe to
OTOTEAEGLOTA TNG OVAALONG TOV KOTOOTACEWDV Agttovpyiag kdbe meptdodov, mov eivar KOVEG va
wavomromoovy T C{Rmon, eivol o mapokdtm, evd M okpPpic pébodog g avdivong Ue To
amoteréopatd g mopatifetar oto IMopaptnuae 7.2. To amoteréopoto TOL wivake Jgiyvovuv To
UEYIGTO KEPOOG TOL UMOPEL VO, OTOKOWIGEL O OTPATNYIKOG TOPAyw®YOS Yo OMOONTOTE TN

TPOCPOPAS, TOL AVIKEL GTO JEACTNUO TOV EPIKTMOV TILMOV TPOGPOPAC KoL TNV TN HE TV Omoia To

EMTLYYAVEL GTO TPOPAN LA TNG piag TEPLOdOV.

Institutional Repository - Library & Information Centre - University of Thessaly

11/10/2023 21:03:01 EEST - 167.114.118.212

Koatdotaon

t revrovpyios P1s Qi F(py,) maxF

1 1,110 [53,58] (400,300,300,0) 5200 + (p1,-53)*400 7200
(58,65] (240,460,300,0) 4320 + (p4,-58)*240 6000

1 1,011 [53,62] (400,0,300,300) 5200 + (p4,-53)*400 8800
(62,65] (350,0,300,350) 7700 + (p4,-62)*350 8750

1 1,111 [53,54] (400,200,250,150) 5200 + (p4,-53)*400 5600
(54,58] (350,200,300,150) 4900 + (p4,-54)*350 6300
(58,65] (240,310,300,150) 4320 + (p4,,-58)*240 6000

1 1,101 [53,58] (400,450,0,150) 5200 + (p4,-53)*400 7200
(58,62] (350,500,0,150) 4900 + (p4,-58)*350 7700
(62,65] (240,500,0,260) 5280 + (p4,-62)*240 6000

2 1,110 [49,55] (400,200,300,0) 3600 + (p4,-49)*400 6000
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(55,62] (240,360,300,0) 3600 + (p4 -55)*240 5280
2 1,1,0,0 [49,62] (400,500,0,0) 3600 + (py,-49)*400 8800
2 1,0,1,1 [49,60] (400,0,300,200) 3600 + (py,-49)*400 8000
(60,62] (250,0,300,350) 5000 + (p; ;-60)*250 5500
2 1,1,1,1 [49,50] | (400,200,150,150) 3600 + (p4 ~49)*400 4000
(50,55] | (250,200,300,150) 2500 + (p4 ,-50)*250 3750
(55,62] | (240,210,300,150) 3600 + (p4 -55)*240 5280
2 1,1,0,1 [49,55] (400,350,0,150) 3600 + (py,-49)*400 6000
(55,60] (250,500,0,150) 3750 + (p ,-55)*250 5000
(60,62] (240,500,0,160) 4800 + (p4 ,-60)*240 5280
3 1,0,1,1 [57,65] (400,0,100,350) 6800 + (p;,-57)*400 | 10000
(65,68] (240,0,260,350) 6000 + (py ,-65)*240 6720
3 1,1,1,0 [57,65] (400,200,250,0) 6800 + (p1,-57)*400 | 10000
(65,68] (350,200,300,0) 8750 + (p4 -65)*350 9800
3 1,1,0,0 [57,68] (400,450,0,0) 6800 + (p1,-57)*400 | 11200
3 1,1,0,1 [57,58] (400,200,0,250) 6800 + (p+ ,-57)*400 7200
(58,68] (300,200,0,350) 5400 + (p4 ,-58)*300 8400
3 11,11 [57,58] | (400,200,100,150) 6800 + (p4 ,-57)*400 7200
(58,68] | (240,200,100,310) 4320 + (p4,-58)*240 6720
4 1,1,0,1 [55,60] (400,300,0,350) 6000 + (p+ ,-55)*400 8000
(60,67] (240,460,0,350) 4800 + (p4 ,-60)*240 6480
4 1,011 [55,67] (400,0,300,350) 6000 + (p,,-55)*400 | 10800
4 1,1,1,0 [55,67] (400,500,150,0) 6000 + (p ,-55)*400 | 10800
4 1,1,1,1 [55,60] | (400,200,100,350) 6000 + (p4 -55)*400 8000
(60,67] | (240,360,100,350) 4800 + (p4,-60)*240 6480

ivakog 5-7: Iivakog amotelecpdTOV TG AVAADGNS TOV KATACTAGEMV AgrTovpyiag Tov pTopovv va

Kavoroujeovy T Cijtnon kae weprodov (pay-as-bid)

To mpdPAnpa tov dayepiot Tov cvotnuatog (ISOP) €xel og avtikeeviky cuvapTnon v
oxéon (3.4) ko wg meplopiopong tig oxéoelg (3.5) — (3.9). To Advovpe Yo TWES TPOSPOPOV 10EG e
0. v Optla Tov Tpoocdiopiotnkay (Py), 1ol dote 0 kdéoTog Tov ISOP va gival 1o uéyioto duvoro,

nepopopds (4.1) (f < cost = 226650).

2y enilvon ypnoonomdnke Hovo o TpMTOG TPOTOG EICAYMYNG IOYVOVGAV AVIGOTHTMV TNG
evomtog 4.5. To mpoéPAnpa tov oTpatnykod moapaymyod evépyswog (SEPP) éyel og avtikepueviknm
ocvvaptmon v oxéon (4.10) ko wg mepropiopovg tig oxéoels (4.1), (4.2), (3.3) — (3.9). Emumiéov,
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TPOocBET® TIG 10(DOVCEG AVIGOTNTEG TOL TEPLYPAPOLY TO OMOTEAEGUOTO TNG OVOAVCOTG TOV

KataoTdoemv Asrtovpyiog kdbe meptodov tov Iivaxa 5-7. O moupakdro mivakog deiyvel v peimon

TOL €QIKTOL MEdiov ADoemV TOV dleminedov TPOPANUATOC e TNV EIGUYOYT TOV TEplopiouay (4.1),

(4.2) ko1 TV 163LOVCHV AVIGOTHTOV TOV TEPLYPAPOLY TO TPOPANUE TG piog Teptddov, TapOLo TOL

aUTA eV Eval LEPOC TNG OPYIKNG LOPPOTOINGTC.

Xpijon 1 61 TEPLOPIGPOV Xpovog Ty ™g
(4.1), (4.2) kor w6yvOLO®OV gmilvong OVTIKELPNEVIKIG
OVIGOTITOV piag TEPLOd0V (sec) ovvaptnong F
Timota 1 40800
Mbévo o (4.1) 326 35600
(4.2) ko avicoTNTES 2 35600
O\ 6 31600

ITivakog 5-8: Xpoévor emilvong Kar Ty TG AVTIKELREVIKIG GUVAPTIGG Y10 ¥P16T 1| 6L TOV TEPLOPLGUOV

(4.1), (4.2) kon TOV 16VOVEAV EVIGOTHTOV piog TePLodov (pay-as-bid)

2TOV €NMOUEVO TIVOKA TTAPOLGLALOVTOL Ol TPELS TPDOTEG EMOVOAMWELC TOV aAyopibuov e to

amoteléopotd tovg (Bpota 5 - 7).
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SEPP z;, (SEPP) ISOP z;, (ISOP)
1 D1 (58,60,64,57) 7, =1,1,1,0 7, =1,1,1,0
q1. (400,400,400,400) z,=1011 (240,240,300,400) z,=1110
F 31600 73 =1,0,1,1 23120 73 =1,101
7y = 1,101 74 =1,101

Cuts 53<p;1 <59 z;,=1110

49 <p,, <61 zi, =1,1,1,0

60 < p;5 < 65 73 =1,101

55<p;, <58 z,=-1101
2 P1e (58,56,65,60) 1 = il i) zi, =1,1,1,0
q1: (400,400,400,400) z,=1011 (400,240,300,340) z,=1110
F 31600 z3=1011 25340 z;3=110,1
iy, = L0 Z4=1101

Cuts 53<p;; <58 z,;=1110
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d1.t

Cuts

49 <p,, <57
60 < py; < 66
55<p;, <63
(56,58,65,60)
(400,400,400,400)
31600

53<p;; <58
49 <p,;, <60
60 < py5 < 66
55<p;, <63

KE®AAAIO 5: EPAPMOTI'H TOY AATOPIGMOY

Zi>=1,1,1,0
zi5=110,1
zi4=1101
2z, =1,1,1,0
z,=1011
z5=1011
zi4=1101
i, =1,1,1,0
2z, =11,1,0
zi5=11,01
z4=1101

(400,240,300,400)
26220

71 =1,1,1,0
i, =1,1,1,0
73 =1,10,1
z4=110,1

MMivakog 5-9: E&EMEN Tov poTEIvOpEVOL 0Ayopidpov Yo To TUPddEypa TOV 4 HOVAS OV TUPAYOYNS IE TIG

4 meprodovg hertovpyiog (pay-as-bid)

O olyopiBuog ocvveyiler kaw oe 26 ovvolkd emavaAnyelg tepuatilel €yoviag Ppet v

BéXtiotn ADon Yo To TOPASEIY U TOV 4 LOVAS®V TapUy®YNG UE TIC 4 TEPLOSOVE AELTOLPYIaG, 1| Omoiol

etvanr n €€Ne:

2% (58,55,67,60)
z;; (ISOP) 7, =11,10
zi,=1,1,1,0
zi;=1101
zia=1101
1. (400,400,400,400)
F 29300

5.2 Eg@oappoyi Yo tov d£vteEpo TPOTO amolnuinons-skkadapiong: smp-uniform

To pobnpotikd poviého MM2 petd tig mpocHfkeg Kol TIG TPOTOMOUGELS TOL VTEGTEL

katéAnée va givor to MM2T pe to omoio mpaypoatomolgital 1 €mAVON Yo Tov OgHTEPO TPOMO

arolnpinong Tov Topay®yY®V (TANpoUY o1 LE TNV 0ploKy TN TOV GLGTHHOTOS) Kot TapoTifeTan

TOPOKAT.

T
Max,, , F = Z(smpt — ) *q —a*xM

s.t. f <cost
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CLe S P <P, Vt
P1c aképaieg petafAnteg, Vvt

smp; ovveyeic uetafintes, Vvt

1 T
(Zit, Qie) €Eargming,, q,, f = Z Z(pi,t * Qir + Si * Vir)

i=1t=1

st Xiq.=d;, Vvt
m;*zip < Qi < ki xzie, Vit
Vit = Zit — Zit-1, Vit
Zi e, Yir Ovadukés petafAntés, Vit

it = 0, Vi, t

qit —Mm; .
kl - ml S Wi’t S (qirt - ml * Zi,t) * MI Vl;t
ki — q:
: k it S Ve S (ki - Qi,t) *M, Vit
i

Smpe 2 P — (2 — Wit — Vi,t) *M, Vit

smpy < pi¢ + (2 — Wit — vi,t) *M, Vit

SMpe 2 Pir — (1 +wir— Zi,t) * M — Zj:ti,pj‘t<pi,t(zj,t - Wj,t) * M —
YieiWje+vje—1)«M, Vij=#it
smpy < p;;: + (1 +wi — Zi’t) * M + Zj:ti,pj,t<pi,t(zj,t - let) * M +

YieiWje+vje—1)«M, Vij=#it

smp, = pir— (L +vi —z) *M— Zj:i(Zj,t + Ve — 1) M-
Zj¢i,pj't>pi't(1 - vj,t) * Ml VL;] * i; t
smpy < pir+ (1 +vi— Zilt) * M + Zj:i(zj,t + v — 1) * M +

Z]'ii.pj,t>pi,t(1 - Uj,t) * M' Vi'j * i' t

Wi ¢, Vi Svalikég petaffAnteg, Vi, t
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Apykd Ppiokovpe otevotepa Opla Y10, TIG TILES TPOGPOPAS KAOE TEPLOOOV LE TOV TPOTO TOV
neptypaonke omv evomro 4.3 (nepropiopog (4.2)). Ta opio glvar kowd Kot Yo Tovg dvd TPOTOLG
amolnuiong-ekkadapiong Tov GLGTANATOC, YTl Pacilovial GTNV OVTIKEYEVIKT) GLVAPTNGCY TOL
duayepiotn Tov ovotiuotog (1SO), n omoia givor 1 idtor kKo 6TOVG 600 TpdTOLE. EMTopévag to. avem Kot
KOTo 0pto efvor avtd mov Ppikape 6TV TPONyovpevn evotnta, dniadn 53 < p;; < 65,49 <p,, < 62,

57 <p;3 68,55 <p,, < 67.

> cvvéyelo fpiokovpe OAEC TIG KATAGTAGELS AgtToVpYiog KAbe meptdGoL OV eivar KAVEC Vol
kaAdyouv T (Rmnon yio v mepiodo avt, efetdlovpe T onuElnt GAAOYNG TNG TOPAYOUEVNC
TOGOTNTAG EVEPYELNG TOV GTPATYIKOV TOPAYDYOD, KATUCKEVALOLUE 1GYVOVCES AVICOTNTES KOl TIG
npocBétovpe oto SEPP pe tov 1pdmo mov meprypdonke oty evomte 4.4, O wivakog pe ta
OTOTEAEGLLOTOL TG AVAAVGTC TOV KATAGTACEMY AELITOVPYIOG TTOL gival IkavEG va KoAvyovy ) {ftnon
Kk@0e mePLOdOL gival 0 TOPOKATO, VO M akpPNg HEB0dOG TNG aVAAVONG UE TO, OTOTEAECUATO TNG
napotifetor oto [Hoapaptnua 7.2. Ltov Tivaka @oivetal 1o UEyloTto KEPSOG OV UTOPEL VO, AITOKOUIGEL
0 OTPATNYIKOG TOPAYMYOS Y10 OTOLUONTOTE TUUY TPOCPOPAC, TOV CVIKEL GTO OACTIUA TOV EPIKTMOV
TILDV TPOCOOPAS KOL Y10, TTOL, TN TO EMLTVYYAVEL 6T0 TPOPANUO. TG piog meplodov. Emiong o kabe

TEPIMTTOOT PAIVETOL KOL ) OPLOKT TN EKKAOEPIONG TOV GLGTILOTOC.

Katdotaon
t Aertovpyiog Pt qi: smp, F maxF
1 1,110 [53,58] (400,300,300,0) 58 7200 7200
(58,65] (240,460,300,0) 58 4320 4320
1 1011 [53,62] (400,0,300,300) 62 8800 8800
(62,65] (350,0,300,350) 127" 7700 + (p4,-62)*350 8750
1 1,111 [53,54] (400,200,250,150) 54 5600 5600
(54,58] (350,200,300,150) P1is 4900 + (p4,-54)*350 6300
(58,65] (240,310,300,150) 58 4320 4320
1 1,101 [53,58] (400,450,0,150) 58 7200 7200
(58,62] (350,500,0,150) D1t 6300 + (p4,-58)*350 7700
(62,65] (240,500,0,260) 62 5280 5280
2 1,110 [49,55] (400,200,300,0) 55 6000 6000
(55,62] (240,360,300,0) 55 3600 5280
2 1,1,0,0 [49,55] (400,500,0,0) 55 6000 6000
(55,62] (400,500,0,0) 128 6000 + (p4,-55)*400 8800
2 1,011 [49,60] (400,0,300,200) 60 8000 8000
(60,62] (250,0,300,350) P1is 5000 + (p,,,-60)*250 5500
2 1,111 [49,50] (400,200,150,150) 50 4000 4000
55
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(50,55] | (250,200,300,150) | py, 2500 + (p1,-50)*250 | 3750

(55,62] | (240,210,300,150) | 55 3600 3600

2 1,1,0,1 [49,55] | (400,350,0,150) 55 6000 6000
(55,60] | (250,500,0,150) D1 3750 + (p1,-55)*250 | 5000

(60,621 | (240,500,0,160) 60 4800 4800

3 1,0,1,1 [57,58] | (400,0,100,350) 65 10000 10000
(58,65] | (400,0,100,350) 65 10000 10000

(65,68] | (240,0,260,350) 65 6000 6000

3 1,1,1,0 [57,65] | (400,200,250,0) 65 10000 10000
(65,68] | (350,200,300,0) D1 8750 + (p,,-65)*350 | 9800

(68,68] | (240,310,300,0) 68 6720 6720

3 1,1,0,0 [57,68] (400,450,0,0) 68 11200 11200
(68,68] (350,500,0,0) D1 9800 + (p,-68)*350 | 9800

3 1,1,0,1 [57,58] | (400,200,0,250) 58 7200 7200
(58,68] | (300,200,0,350) Pie 5400 + (p,,-58)*300 | 8400

(68,68] | (240,260,0,350) 68 6720 6720

3 11,11 [57,58] | (400,200,100,150) | 58 7200 7200
(58,68] | (240,200,100,310) | 58 4320 4320

4 1,1,0,1 [55,60] | (400,300,0,350) 60 8000 8000
(60,67] | (240,460,0,350) 60 4800 4800

1,011 [55,67] | (400,0,300,350) 69 11600 11600

1,1,1,0 [55,67] | (400,500,150,0) 69 11600 11600

4 11,11 [55,60] | (400,200,100,350) | 60 8000 8000
(60,67] | (240,360,100,350) | 60 4800 4800

Mivakag 5-10: Ilivokag 0moTEAEGUATOV TG AVAAVONG TOV KOTAGTACE®V LELTOVPYING TOV NTOPOVY V.

wKovoroeovy 1 {fjtnen kabe meprodov (Smp)

To mpdPAnpa tov dayepiot Tov cvotiuatog (ISOP) €xel og avtiKepeviky] cuvapTnomn TV
oxéon (3.4) ko w¢ meplopiopong tig oxéoelg (3.5) — (3.9). To AMve yia TipéG TPooPopmdv i6€g pe Ta
ave opra mov mpoodiopiotnkav (Py), ét61 ®ote T0 KO6Tog TOL ISOP Vo givanl to péyioto duvarod,
neplopiopds (4.1) (f < cost = 226650). H tyuf tov péyiotov k66Tovg givol idlo (e TOL TPMOTOV
Tpomov amolnuinong, 610tt kabopiletor and 1o mpdPAnua tov ISO mov eivar B0 kol GTOVG VO

TpOTOVG amolnUimong.

2mv emiivon ypnoorominkay Kot ot V0 TPOTOL EIGUYOYNG IOYLOVGMV OVICOTHTOV TNG
evomtog 4.5. To mpoéPAnpa tov oTpatnykod mopaymyol evépyeiag (SEPP) éyel g avtikepueviknm
ocuvvaptmon v oxéon (4.11) ko wg meplopiopong tig oyéoelg (4.1), (4.2), (3.3), (3.11), (3.4) — (3.9)
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kot (3.12) — (3.18). EmumAiéov mpocbEtm T1g 16Y00VGEG AVIGOTNTES TTOV TEPLYPAPOVY TO, ATTOTEAECLOTO
™G OvVIAVONG TOV KATAGTACE®MV ArTovpyiog Kabe mepidodov tov Ilivaka 5-10. O mapakdto Tivakog
delyvel v peimwon Tov eP1kTod TEdiov AGeE®V TOV JIEMIMESOL TPOPANIATOS UE TNV EICOYDYN TOV
neploptopdv (4.1), (4.2) kot TV 1GYLOVGAOV OVIGOTHTOV TOV TEPLYPAPOLY TO TPOPANUN TG wiog

TEPLOO0V, TAPOLO TOL AVTA dEV EVOL LEPOS TNG APYIKNG LOPPOTOINGNC TOV TPOPANLLTOC.

Xpijon 1 61 TEPLOPIGPUOV Xpovog Ty ™g
(4.2), (4.2) xar w6VOVO®OV gmilvong OVTIKELPNEVIKIG
avIGoTITOV piag TEPLHdov (sec) ovvaptnong F
Tinota 257590... 38800
Mbévo o (4.1) 455 35600
(4.2) ko avicoTNTES 4 34800
O\ 124 34800

ITivakog 5-11: Xpovor exihvong Kot T THG GVTIKEYUEVIKIG GUVAPTIGIG Y0 (P16 1| OYL TOV

aepropiop®v (4.1), (4.2) Kor TOV 163V006OV AVIGOTITOV pidg TEPLédov (SMp)

21OV €MOUEVO TIVOKA TOPOLGLALOVTOL Ol TPELS TPMOTEC EMOVOAMYELS TOV aAyopiBuov pe ta

amoteléopotd tovg (Biuata 5 - 7).

SEPP z;, (SEPP) ISOP z;, (ISOP)
1 Pt (53,49,58,55) z;;=1011 z;=1110
q1: (400,400,400,400) z,=1011 (400,400,400,400) z,=1110
smp, (62,60,65,60) z;3=1110 (58,55,65,60) z3=1011
F 34800 z,=1101 31200 z,=1101
Cuts To mhdvo Aertovpyiog | 2z, # 1,0,1,1 53<p;1 <62 z,=1110
tov SEPP givon pn z, #1011 49 <p;, <57 z,=1110
TPOTIUNTED z3 #1110 57 <p;3 <58 z;3=1011
zi, #1101 55<p;, <67 z,=-1101
2 P1e (59,49,59,55) z1=1011 z;=1110
q1: (400,400,400,400) z,=1011 (400,400,400,400) z,=1110
smp, (62,60,65,60) z3=1011 (58,55,65,60) z;3=1011
F 34800 z,=1101 31200 z,=1101
Cuts To mhévo Aertovpyiag | z4 #1,0,1,1 59<p;1 <60 z;,;=1110
57
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tov SEPP givar un z, #1011 49<p;, <49 z;,=1110
TPOTIUNTED z;3 #1011 57 <p;3 <59 z;3=1011

z, #1101 55<p; 4, <55 z,=1101

3 P1s (53,49,60,56) z;;=1110 z,;=1110
q1: (400,400,400,400) z,=1011 (400,400,400,400) z,=1110
smp, (58,60,65,60) z,3=1011 (58,55,60,60) z;3=110,1
F 33200 z,,=1101 29200 z,,=1101
Cuts To mAdvo Aertovpyiog | 2z # 1,1,1,0 53<p;1 =60 z;;=1110
tov SEPP givouw pn z, #1011 49<p;, <59 z,=1110
TPOTUNTED z3 #1011 60 <p;53 <65 z,3=110,1

z, #1101 55<p;, <63 z,,=1101

Mivakog 5-12: EEEMEN Tov TPOTEWVOREVOV GAYOPIOIOV Y10 TO TAPAIELY IO TOV 4 LOVAI MOV TUPUYOYNS NE

TIg 4 mEPLOdOVG AerTovpyiag (SMP)

O aAydp1Buoc ovveyilet kat o€ 9 cuvolikd emavoinyelg teppotilet Exovtag Bpel mv Pétio

AboN Yo TO TOPAdEY O TV 4 LoVAS®VY Tapay®yng LE TIC 4 Tepltddovg Asttovpyiag, mov gival 1 eENg:

2% (53,49,58,55)
z;; (ISOP) 7, =11,10
zi,=1,1,1,0
zi;=1011
zi,=1101

q1: (400,400,400,400)
smp, (58,55,65,60)

F 31200

[Ma v vionoinon tov poviélmv ypnoonomdnke to LINGO 13.0. Ta yopaktnpiotikd Tov

VTOAOYLGTH OV Ypnoiponomdnke ival o e&ng:

e Encfepyaotrc: Intel(R) Core(TM) i3-380M CPU 2.53GHz
e Eykoteomuévn pviun: 4,00 GB (2,80 GB usable)

e Aoylopkd: Windows 7 Professional 32-bit
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6 EIIIAOI'OX

Ye outn TV €pyacio TopoLGIAlovpE VO WIKTO OKEPALO UT YPOUUIKO OIETITESO HOVTELO
Beltiotomoinong, to omoio pmopel va ypnowomombel ywo T PéATIoTN oTpOYIK VLETOPOANG
TPOGPOPADV EVEPYELNKDY TOPUYDYDV OTIG OYOPES TULEPTGLOV TPOYPUUUATIGIOD NAEKTPIKNG EVEPYELOG
TOAMOTA®V TTEPLOd®V Aettovpyiag pe adtapetodtnteg. H ypnon tov dvadikdv petafAntov yo v
LOVTEAOTIOINGN NG KATAOTOONG AEITOLPYING TOV UOVAS®OV TOPOY®YNG MAEKTPIKNG EVEPYELNS, GE
ouvovaoud pe TV emMPOAN EVOC KATMOTEPOL OPIOV YO TNV TOGHTNTO EVEPYEWNG, TOV KUOE povdada
mapéyel loepyOuevn otV oyopd, Eeympilel ovtd T0 LOVTEAO OO TOPOUOLD LOVTEAD 7OV £XOUV
pueremBei ot oyetikn Piproypagic. Xpnoywomoidviog Ty 01K OoUY TOV TPOPANUATOS Kol TO.
ONUOVTIKG omoteAéopata omd v Ospioc TOL TOPOUETPIKOD OKEPOLOL  TTPOYPUUUOTIGLOD,
avartobape pio cuykekpluévn aAyoplOpiky S1adikacio Yoo TV €VPECT] TG CLVOAIKNG PEATIOTNC

Aong avtod Tov TPOPANUATOC.

O oaAyoplupoc mov mpoteivovpe pmopel Vo €QOPUOCTEL Ge TOAAG TOPOUOWD, LOVTELQ
Beltiotomoinong vmoPoANG GTPUTNYIKOV TPOCEOPDY 7OV TEPEYOLY GUVEXEIS M/Kal SLOKPLTEG
UeTaPANTEC, 6T OMOi0 OL UN-YPOUUUIKOTNTEG TEPLOPILOVTUL LOVO GTNV QVTIKEWWEVIKT] GUVAPTNGT TOV
dvo emmédov. EmmAéov, m mapodoa popeomoinon wmopel vo emektabel mepatépm ®GTE Vo
ovumeptAfel TPOohHeTEC MTLYEG TOV TPAYLATIKOV TPOPANUOTOC, OTMOC 0 eAdyioTog Ypdvog mov Ba
TPEMEL Vo, Tapapeivel pio povada avorytn 1 KAEIOTH amd T oTyUn NG eKKiviiong 1 Tov ofnoipatdg
™G OvTioTOYO, KOl 1) UEYIOTN EMTPEMOUEVN UETAPOAY TNG TOCOTNTOG EVEPYELNS TTOL TOPdysl pio
povada o 000 ddoyIkES meplodovs. Tereudvovtag, Toviletan 6Tt peAlovTikd Ba mpémetl va ektiunOel
TEWPOAUATIKE 1] VTOAOYLIOTIKY 0tdGO00T] TOL aAYOpiBLOL GE TPAYUATIKESG TEPMTMOGELS TOV VIO e&€TaoN

TPOPANLOTOS.
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KE®AAAIO 7: TAPAPTHMA

7/ TMAPAPTHMA

7.1 Awdikoocio €0peong Ave Kol KAT® 0piov TOV TIHAV TPOSPOPAS Y10, KGOE

nePioodo

Ta opa glvar kKowd kol ywo tovg 6VO TPOTOVS amolnuinong-exkkaddpiong Tov
CLGTHUOTOG, YWOTL 1 OVIIKEWEVIKY ocvvdptnon Ttov dwayeipioty tov ocvotiuatog (ISO)

ToPOUEVEL 1) 1010

7.1.1 TIpocoropiopoc katm opiov Yo TS TIRES TPOSPOPAS KAOE TEPLOSdOV

I'o P11=100, P12=100, P13=100, P14=100:
F = 226650, g, = (0,0,0,0) xoun katdotoon Aetrovpyiog kade mepiddov stvau:

zi1=0111
z,=0111
zi3=0111
z4=0111
Iepiodoc 1:

I P11=40, P12=100, P13=100, P14=100:
F = 219750, g, = (400,0,0,0) xou n katdotoon Asttovpyiog kabe mepiddov etvau:

zi1=1,1,10
zi,=0111
zi3=01,11
zia=0111

Avvoopue v e&icmon:
219750 — 400*40 + 400*(40 + 0) = 226650 -> 400*(40 + 0) = 22900 -> 40 + 6 = 57,25

I'a P11=57, P12=100, P13=100, P14=100:
F = 226550, g, = (400,0,0,0) xou n katdotoon Asttovpylog kabe mepiddov sivau:

zi1=1,1,10
zi,=0111
zi3=01,11
zia=0111
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Tnv mpocpopd mov Pprka moapandve (57) TV GUYKpived HE TNV WKPOTEPT TPOSPOPE TV
VITOAOIT®V TOPAYOYDYV PEI®UEVT KOTA pio povada (54—1=53) kot dtodéym ™ pikpotepn.Apa

T0 KOT® 6p1o Yo To P11 eivon 53. P11>=53

[epiodog 2:
' P11=100, P12=40, P13=100, P14=100:

F =222300,q,: = (0,400,0,0) kot n kardotoon Acsitovpylog kdbe mepiddov eivor:

zi,=0111
Zi»=1,1,1,0
zi3=0,1,1,1
zia=01,11

Avvooue v e€icmon:
222300 —400*40 + 400%(40 + 0) = 226650 -> 400*(40 + 0) = 20350 -> 40 + 6 = 50,88

I'o P11=100, P12=50, P13=100, P14=100:
F = 226300, q,; = (0,400,0,0) xou n kotdotoon Aettovpyiog kade mepiddov etvau:

zi1=01,1,1
Zi»=1,1,1,0
zi3=01,1,1
zia=0111

Tnv mpocspopd mov Pprka mapandve (50) v cvykpiveo pe v KpOTEPT TPOGPOPE TV
VTOAOIT®V TOPAY®YDV PEUEVN Katd pia povada (50—1=49) kot dtodéym ™ pikpdtepn.Apa

TO KOT® Op1o yio o P12 eivon 49. P12>=49

Iepiodog 3:
' P11=100, P12=100, P13=40, P14=100:

F = 218350, g, = (0,0,400,0) xou n katdotoon Asttovpyiog kade meptddov sivau:

zi1=01,11
zi,=0111
zi3=1,011
zia=0111

Avvoopue v e&icmon:
218350 — 400*40 + 400*(40 + 0) = 226650 -> 400*(40 + 0) = 24300 -> 40 + 6 = 60,75

o P11=100, P12=100, P13=60, P14=100:
F = 226350, g, = (0,0,400,0) xou n katdotoon Asttovpyiog kabe mepiddov sivau:
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KE®AAAIO 7: TAPAPTHMA

zi:=0111
zi,=0111
zi3=1,011
zia=0111

Tnv mpoceopd mov Pprka moaparndve (60) TV Guykpived pe TV WKPOTEPT TPOSPOPE T®V
VITOAOIT®V TOPUYOYDY PEIMUEVT KOTA pio povada (58—1=57) kot dtodéym ™ pikpotepn.Apa

TO KOT® Op1o Yo o P13 eivon 57. P13>=57

[epiodoc 4:
' P11=100, P12=100, P13=100, P14=40:

F = 217950, g, = (0,0,0,400) xou n kotdotoon Aettovpyiog kade meprddov etvan:

zi1=01,1,1
Zi,=01,1,1
zi3=01,1,1
zia=1,1,01

Avdvovpe v eElocwon:
217950 — 400*40 + 400*(40 + 0) = 226650 -> 400*(40 + 0) = 24700 -> 40 + 6 = 61.75

o P11=100, P12=100, P13=100, P14=61:
F =226190,q,; = (0,0,0,400) xou n kotdotoon Asttovpyiog kabe meptddov eivau:

zi1=01,1,1
zi,=01,11
zi3=01,11
zia=1,1,01

Avvoopue v e&icmon:
217950 — 400*40 + 400*(40 + 0) = 226190 — 240*61 + 240*(40 + 0) ->
160*(40 + 6) = 9600 -> 40 + 6 =60

I'a P11=100, P12=100, P13=100, P14=60:
F = 225950, 9, = (0,0,0,400) xou n katdotoon Asttovpyiog kabe meptddov sivau:

zi1=01,11
zi,=0111
zi3=01,11
zia=1,1,01
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Tnv mpocpopd mov Pprika moapandve (60) TV cuykpived pe TNV WKPOTEPT TPOSPOPE TV
VTOAOIT®V TOPUYOYDY PEIMUEVT KOTA pio povada (56—1=55) kot dtodéym ™ pikpotepn.Apa

T0 KOT® Op10 Yo To P14 eivon 55. P14>=55

7.1.2 TIpocdropiopos ave opiov Yo TIS TINES TPOSPOPAS KAOE TEPLOd0V

To P11=40, P12=40, P13=40, P14=40:
F =193800, g, = (400,400,400,400) ka1 1 kotdotacn Aettovpyiag kGbe meprodov etvar:

z,=1110
z,=1110
zi3=1011
z4=1101
[epiodog 1:

T'o P11=100, P12=40, P13=40, P14=40:
F =202800,q;; = (0,400,400,400) ko1 n katdotacn Aertovpyiag kéOe mepiodov etvor:

z1=0110
zi,=1,0,1,1
zi3=1011
zi,=1101

Avvovpe v e€lowon:
193800 — 400*40 + 400*(40 + 6) = 202800 -> 400*(40 + 6) = 25000 -> 40 + 6 = 62.5

INo P11=63, P12=40, P13=40, P14=40:
F =202300,q,; = (240,400,400,400) xou n kotdotoon Asttovpyiog kade meptddov ivau:

zi1=1,1,10
Zi,=1,1,1,0
zi3=1,011
zia=1,1,01

Avvoopue v e&icmon:
202300 — 240*63 + 240*(40 + 0) = 202800 -> 240*(40 + ) = 15720 -> 40 + 6 = 65.5

I P11=66, P12=40, P13=40, P14=40:
F =202800,q;,; = (0,400,400,400) ko1 n katdotacn Asrrovpyiag ke meptodov eivou:

zi1=0,1,1,0
zi,=1,011
zi3=1,011
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zia=1,101

To P11=65, P12=40, P13=40, P14=40:
F =202680,q,: = (240,400,400,400) ka1 1 kotdotacn Aettovpyiag kGbe meprodov etvar:

zi1=1,110
zi,=1,1,10
zi3=1,011
zia=1101

Apa 10 v 6pro yia to P11 givon 65. P11<=65

[epiodog 2:
T P11=40, P12=100, P13=40, P14=40:

F = 201650, q,; = (400,0,400,400) ko1 n xatdotacn Aertovpyiag kéOe mepiodov etvor:

zi1=1,1,1,0
Zi,=01,1,1
zi3=1,011
zia=1,1,01

Avvovpe v e€lowon:
193800 — 400*40 + 400*(40 + 0) = 201680 -> 400*(40 + 0) = 23850 -> 40 + 6 = 59.63

INo P11=40, P12=60, P13=40, P14=40:
F =201000, g, = (400,240,400,400) xou n kotdotoon Asttovpyiog kGde meptddov eivau:

zi1=1,1,10
Zi,=1,1,1,0
zi3=1,011
zia=1101

Avvoopue v e&icmon:
201000 — 240*60 + 240*(40 + 0) = 201650 -> 240*(40 + 0) = 15050 -> 40 + 0 = 62.71

Ia P11=40, P12=63, P13=40, P14=40:
F = 201650, q;, = (400,0,400,400) kot 1 katdotacn Asrtovpyiag kO meptddov etvou:

zi1=1,1,10
zi,=0111
zi3=1,011
zia=1,1,01
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To P11=40, P12=62, P13=40, P14=40:
F =201480, 9, = (400,240,400,400) ka1 n kotdotaon Aettovpyiag kabe meprodov eivar:

zi1=1,1,10
Zi,=1,1,10
zi3=1,011
zia=1101

Apa 10 dvo 6p1o Yo o P12 givon 62. P12<=62

[epiodog 3:
I'a P11=40, P12=40, P13=100, P14=40:

F =204300,q,; = (400,400,0,400) ko1 xatdotacn Aertovpyiag kéOe mepiodov eivor:

zi1=1,1,1,0
Zi,=1,1,1,0
zi3=01,1,1
zia=1,1,01

Avvovpe v eElowon:
193800 — 400*40 + 400*(40 + 0) = 204300 -> 400*(40 + 0) = 26500 -> 40 + 6 = 66.25

INo P11=40, P12=40, P13=67, P14=40:
F =203800, g, = (400,400,300,400) xou n kotdotoon Asttovpyiog kGde meptoddov ivau:

zi1=1,1,10
Zi,=1,1,1,0
zi3=1,1,01
zia=1101

Avvoopue v e&icmon:
203800 — 300*67 + 300*(40 + 0) = 204300 -> 300*(40 + 6) = 20600 -> 40 + 6 = 68.67

I'a P11=40, P12=40, P13=69, P14=40:
F =204300,q,, = (400,400,0,400) ko1 n katdotacn Aerrovpyiag ke mepiodov iva:

zi1=1,1,1,0
Zi,=1,1,10
zi3=01,11
zia=1,1,01

I P11=40, P12=40, P13=68, P14=40:
F =204100, g, = (400,400,300,400) xou n katdotaon Asttovpyiog kade meptddov sivad:
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zi1=1,110
zi,=1,1,10
zi3=1,1,01
zia=1101

Apa 10 v 6pro Yo o P13 eivon 68. P13<=68

[epiodoc 4:
I'a P11=40, P12=40, P13=40, P14=100:

F =203600,q,; = (400,400,400,0) ko1 n xatdotacn Aertovpyiag kéOe mepiodov eivor:

zi1=1,1,1,0
Zi»=1,1,1,0
zi3=1,011
zia=01,11

Avvovpe v eElowon:
193800 — 400*40 + 400*(40 + 0) = 203600 -> 400*(40 + 0) = 25800 -> 40 + 6 = 64.5

INa P11=40, P12=40, P13=40, P14=65:
F =203000, g, = (400,400,400,240) xou n kotdotoon Asttovpyiog kdde meprodov eivad:

zi1=1,1,1,0
Zi»=1,1,1,0
zi3=1,011
zia=1101

Avvoopue v e&icmon:
203000 — 240*65 + 240*(40 + 0) = 203600 -> 240*(40 + 0) = 16200 -> 40 + 6 = 67.5

I'a P11=40, P12=40, P13=40, P14=68:
F =203600,q;,; = (400,400,400,0) ko1 n katdotacn Asrrovpyiag kO mepiodov etvou:

zi1=1,1,10
zi,=1,1,1,0
zi3=1,011
zia=0111

o P11=40, P12=40, P13=40, P14=67:

F = 203480, g, = (400,400,400,240) ko n katdotoon Asttovpyiog kade meptddov eiva:
z1=1110

z,=1110
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zi3=1,011
zia=1,101

Apa 10 dvo 6p1o Yo o P14 givon 67. P14<=67

To 6T1evéTEPO NdoTNNE Y10 TIS TIUES TPOGPOPAV TOL TUPAY®YOV 6TO 07010 PpiockeTar N
BéitioTn Ao ToL dreminedov TpofAqpatog gival:

53 <= P11 <=65

49 <= P12 <=62

57 <= P13 <=68

55 <= P14 <= 67

7.2 Avdlvon TOV KOTOGTAGE®V AELTOVPYIOG 7TOV MUTOPOVV Vo, KOAOWouv TN
iftnon kale meprédov (pay-as-bid), émme mpoékvyav amd tov alyoépiOpo

gvpeocng Tovg (evotnra 4.4)

t=1,  z,=1110
T'a P11 = 53: f=54800, Q(t=1)=(400,300,300,0)
T P11 = 65: f=58480, Q(t=1)=(240,460,300,0)

Avvovpe v e€lowon:
54800 — 400*53 + 400*P11 = 58480 — 240*65 + 240*P11 ->
160*P11 = 9280 -> P11 =58

I'o 53 <= P11 <= 58: maxF = (58-40)*400 = 7200
INa 58 <= P11 <= 65: maxF = (65-40)*240 = 6000 (<7200)

t=1,_  z,=1,011
To P11 = 53: £=56000, Q(t=1)=(400,0,300,300)
To P11 = 65: £=60650, Q(t=1)=(350,0,300,350)

Avvoopue v e&icmon:
56000 — 400*53 + 400*P11 = 60650 — 350*65 + 350*P11 ->
50*P11 = 3100 -> P11 =62

TMa 53 <= P11 <= 62: maxF = (62-40)*400 = 8800
TNo 62 <= P11 <= 65: maxF = (65-40)*350 = 8750 (<8800)
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t=1.  z,=111.1
I'a P11 = 53: f=55600, Q(t=1)=(400,200,250,150)
I'a P11 = 65: f=59080, Q(t=1)=(240,310,300,150)

Avvoopue v e€icmon:
55600 — 400*53 + 400*P11 = 59080 — 240*65 + 240*P11 ->
160*P11 = 9080 -> P11 =56.75

T P11 = 56.75: f=56962.5, Q(t=1)=(350,200,300,150)

Avvoope 11 e€lonoels:

55600 — 400*53 + 400*P11 = 56962.5 — 350*56.75 + 350*P11 ->
50*P11 = 2700 -> P11 =54

56962.5 — 350*56.75 + 350*P11 = 59080 — 240*65 + 240*P11 ->
110*P11 = 6380 -> P11 =58

T'a 53 <= P11 <= 54: maxF = (54-40)*400 = 5600
T'a 54 <= P11 <= 58: maxF = (58-40)*350 = 6300
Ta 58 <= P11 <= 65: maxF = (65-40)*240 = 6000 (<6300)

t=1, z,=1,101
T'a P11 = 53: f=56600, Q(t=1)=(400,450,0,150)
T P11 = 65: f=60720, Q(t=1)=(240,500,0,260)

Avvoopue v e&icmon:
56600 — 400*53 + 400*P11 = 60720 — 240*65 + 240*P11 ->
160*P11 = 9720 -> P11 =60.75

To P11 = 60.75; f=59562.5, Q(t=1)=(350,500,0,150)

Avvoupe 11 e€lodoelg:

56600 — 400*53 + 400*P11 = 59562.5 — 350*60.75 + 350*P11 ->
50*P11 = 2900 -> P11 =58

59562.5 — 350*60.75 + 350*P11 = 60720 — 240*65 + 240*P11 ->
110*P11 = 6820 -> P11 = 62

INa 53 <= P11 <= 58: maxF = (58-40)*400 = 7200
I'a 58 <= P11 <= 62: maxF = (62-40)*350 = 7700
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T'a 62 <= P11 <= 65: maxF = (65-40)*240 = 6000 (<7700)

t=2  z,=111.1
T'a P12 = 49: f=47100, Q(t=2)=(400,200,150,150)
T P12 = 62: f=50430, Q(t=2)=(240,210,300,150)

Avvoopue v e€icmon:
47100 —400*49 + 400*P12 = 50430 — 240*62 + 240*P12 ->
160*P12 = 8050 -> P12 = 50.3125

Ta P12 = 50.3125: f=47578.12, Q(t=2)=(250,200,300,150)

Avvoope 1i¢ e€lonoels:

47100 — 400*49 + 400*P12 = 47578.12 — 250*50.3125 + 250*P12 ->
150*P12 = 7499.995 -> P12 = 50

47578.12 — 250*50.3125 + 250*P12 = 50430 — 240*62 + 240*P12 ->
10*P12 = 550.005 -> P12 = 55

I'o 49 <= P12 <= 50: maxF = (50-40)*400 = 4000
I'o 50 <= P12 <= 55: maxF = (55-40)*250 = 3750
INa 55 <= P12 <= 62: maxF = (66-40)*240 = 5280 (>4000)

t=2 _ z,=110.1
T P12 = 49: f=47850, Q(t=2)=(400,350,0,150)
T P12 = 62: f=51980, Q(t=2)=(240,500,0,160)

Avvoopue v e&icmon:
47850 — 400*49 + 400*P12 = 51980 — 240*62 + 240*P12 ->
160*P12 = 8850 -> P12 = 55.3125

I'a P12 = 55.3125: £=50328.12, Q(t=2)=(250,500,0,150)

Avvoupe 116 e€lodoelg:

47850 — 400*49 + 400*P12 = 50328.12 — 250*55.3125 + 250*P12 ->
150*P12 = 8249.995 -> P12 = 55

50328.12 — 250*55.3125 + 250*P12 = 51980 — 240*62 + 240*P12 ->
10*P12 = 600.005 -> P12 = 60
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T'a 49 <= P12 <= 55: maxF = (55-40)*400 = 6000
T'a 55 <= P12 <= 60: maxF = (60-40)*250 = 5000 (<6000)
T'a 60 <= P12 <= 62: maxF = (62-40)*240 = 5280 (<6000)

t=2  7z,=111,0
T'a P12 = 49: f=45600, Q(t=2)=(400,200,300,0)
T'a P12 = 62: f=49680, Q(t=2)=(240,360,300,0)

Avvoopue v e€icmon:
45600 — 400*49 + 400*P12 = 49680 — 240*62 + 240*P12 ->
160*P12 = 8800 -> P12 = 55

T'a 49 <= P12 <= 55: maxF = (55-40)*400 = 6000
T'a 55 <= P12 <= 62: maxF = (62-40)*240 = 5280 (<6000)

t=2 _ z,=11,00
T P12 = 49: f=47100, Q(t=2)=(400,500,0,0)
T P12 = 62; f=52300, Q(t=2)=(400,500,0,0)

Avvovpe v eElowon:
47100 — 400*49 + 400*P12 = 52300 — 400*62 + 400*P12 ->
0*P12=0->P12=0

IN'o 49 <= P12 <= 62: maxF = (62-40)*400 = 8800

t=2, 7z,=1011

To P12 = 49: £=46600, Q(t=2)=(400,0,300,200)
Ta P12 = 62: £=51500, Q(t=2)=(250,0,300,350)

Avvoopue v e&icmon:
46600 — 400*49 + 400*P12 = 51500 — 250*62 + 250*P12 ->
150*P12 = 9000 -> P12 = 60

To 49 <= P12 <= 60: maxF = (60-40)*400 = 8000
TMo 60 <= P12 <= 66: maxF = (62-40)*250 = 5500 (<8000)
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t=3. z,=1110
T'a P13 = 57: f=52650, Q(t=3)=(400,200,250,0)
T'a P13 = 68: f=56900, Q(t=3)=(240,310,300,0)

Avvoopue v e€icmon:
52650 — 400*57 + 400*P13 = 56900 — 240*68 + 240*P13 ->
160*P13 = 10730 -> P13 = 67.0625

T'a P13 = 67.0625: f=56571.88, Q(t=3)=(350,200,300,0)

Avvoope 1i¢ e€lonoels:

52650 — 400*57 + 400*P13 = 56571.88 — 350*67.0625 + 350*P13 ->
50*P13 = 3250.005 -> P13 = 65

56571,88 — 350*67,0625 + 350*P13 = 56900 — 240*68 + 240*P13 ->
110*P13 = 7479,995 -> P13 = 68

I'o 57 <= P13 <= 65: maxF = (65-40)*400 = 10000
INa 65 <=P13 <= 68: maxF = (68-40)*350 = 9800 (<10000)
INa 68 <= P13 <= 68: maxF = (68-40)*240 = 6720 (<10000)

t=3,  2,=1,1,00
T P13 = 57; f=53400, Q(t=3)=(400,450,0,0)
T P13 = 68: f=57800, Q(t=3)=(350,500,0,0)

Avvoopue v e&icmon:
53400 — 400*57 + 400*P13 = 57800 — 350*68 + 350*P13 ->
50*P13 = 3400 -> P13 =68

Ta 57 <= P13 <= 68: maxF = (68-40)*400 = 11200 (=11200)
To 68 <= P13 <= 68: maxF = (68-40)*350 = 9800

t=3, z,=1101
To P13 = 57; £=50900, Q(t=3)=(400,200,0,250)
To P13 = 68: £=54300, Q(t=3)=(240,260,0,350)

Avvoopue v e&icmon:
50900 — 400*57 + 400*P13 = 54300 — 240*68 + 240*P13 ->
160*P13 = 9880 -> P13 =61.75
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T P13 = 61.75: f=52425, Q(t=3)=(300,200,0,350)

Avvoope 11 e€lonoels:

50900 — 400*57 + 400*P13 = 52425 — 300*61.75 + 300*P13 ->
100*P13 = 5800 -> P13 = 58

52425 — 300%61.75 + 300*P13 = 54300 — 240*68 + 240*P13 ->
60*P13 = 4080 -> P13 = 68

T'a 57 <= P13 <= 58: maxF = (58-40)*400 = 7200
T'a 58 <= P13 <= 68: maxF = (68-40)*300 = 8400
T'a 68 <= P13 <= 68: maxF = (68-40)*240 = 6720 (<8400)

t=3__ z,=111.1
I'a P13 = 57: f=51600, Q(t=3)=(400,200,100,150)
T'a P13 = 68: f=54400, Q(t=3)=(240,200,100,310)

Avvovpe v e€lowon:
51600 — 400*57 + 400*P13 = 54400 — 240*68 + 240*P13 ->
160*P13 = 9280 -> P13 = 58

I'o 57 <= P13 <= 58: maxF = (58-40)*400 = 7200
INa 58 <=P13 <= 68: maxF = (68-40)*240 = 6720 (<7200)

t=3__ z,=101.1
T P13 = 57; f=49600, Q(t=3)=(400,0,100,350)
T'a P13 = 68: f=53520, Q(t=3)=(240,0,260,350)

Avvoopue v e&icmon:
49600 — 400*57 + 400*P13 = 53520 — 240*68 + 240*P13 ->
160*P13 = 10400 -> P13 =65

Ia 57 <= P13 <= 65: maxF = (65-40)*400 = 10000

To 65 <= P13 <= 68: maxF = (68-40)*240 = 6720 (<10000)

t=4___ z,=1101
To P14 = 55; £=59600, Q(t=4)=(400,300,0,350)
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T'a P14 = 67: f=63280, Q(t=4)=(240,460,0,350)

Avvoopue v e€icmon:
59600 — 400*55 + 400*P14 = 63280 — 240*67 + 240*P14 ->
160*P14 = 9600 -> P14 = 60

T'a 40 <= P14 <= 60: maxF = (60-40)*400 = 8000
T'a 60 <= P14 <= 67: maxF = (67-40)*240 = 6480 (<8000)

t=4,  z,=101.1
T'a P14 = 55: f=62300, Q(t=4)=(400,0,300,350)
T'a P14 = 67: f=67100, Q(t=4)=(400,0,300,350)

Avvovpe v eElowon:
62300 — 400*55 + 400*P14 = 67100 — 400*67 + 400*P14 ->
0*P14=0->P14=0

T'a 55 <= P14 <= 67: maxF = (67-40)*400 = 10800

t=4, 2,=1110

Ta P14 = 55: f=62350, Q(t=4)=(400,500,150,0)
Ta P14 = 67: f=67150, Q(t=4)=(400,500,150,0)

I'o 55 <= P14 <= 67: maxF = (67-40)*400 = 10800

t=4,__ z,=1111
To P14 = 55: £=60500, Q(t=4)=(400,200,100,350)
To P14 = 67: £=64180, Q(t=4)=(240,360,100,350)

Avvoopue v e&icmon:
60500 — 400*55 + 400*P14 = 64180 — 240*67 + 240*P14 ->
160*P14 = 9600 -> P14 = 60

T 55 <= P14 <= 60: maxF = (60-40)*400 = 8000
To 60 <= P14 <= 67: maxF = (67-40)*240 = 6480 (<8000)
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7.3 Avdivon TOV KOTOOTAGE®V AELTOVPYIOS OV pmopovv vo. KaAOWovv TN
ttnon ka0e weprédov (SMp), 6t TPoékvyay amd Tov aryopiOpo eOpeong

ToVG (evotnTa 4.4)

t=1,  z,=111,0

e 40 <= P11 <=58: Q(t=1)=(400,300,300,0), SMP1 = 58
maxF = (58-40)*400 = 7200

I'a 58 <= P11 <= 100: Q(t=1)=(240,460,300,0), SMP1 = 58
maxF = (58-40)*240 = 4320 (<7200)

t=1,  z,=101.1

I'a 40 <= P11 <=54:  Q(t=1)=(400,0,300,300), SMP1 = 62
maxF = (62-40)*400 = 8800

o 54 <= P11<=62:  Q(t=1)=(400,0,300,300), SMP1 = 62
maxF = (62-40)*400 = 8800

I'a 62 <= P11 <= 100: Q(t=1)=(350,0,300,350), SMP1 = P11
F = (P11-40)*350, maxF = 21000 (>8800)

t=1, z,,=1,1,1,1

INa 40 <= P11 <=54: Q(t=1)=(400,200,250,150), SMP1 =54
maxF = (54-40)*400 = 5600

INa 54 <= P11 <=58: Q(t=1)=(350,200,300,150), SMP1 = P11
F = (P11-40)*350, maxF = 6300 (>5600)

INa 58 <= P11 <=62: Q(t=1)=(240,310,300,150), SMP1 =58
maxF = (58-40)*240 = 4320 (<6300)

INa 62 <= P11 <=100: Q(t=1)=(240,310,300,150), SMP1 =58
maxF = (58-40)*240 = 4320 (<6300)

t=1, z,=11,01
Mo 40 <= P11 <=58;  Q(t=1)=(400,450,0,150), SMP1 = 58
maxF = (58-40)*400 = 7200
Mo 58 <= P11<=62;  Q(t=1)=(350,500,0,150), SMP1 = P11
F = (P11-40)*350, maxF = 7700 (>7200)
INo 62 <= P11 <= 100: Q(t=1)=(240,500,0,260), SMP1 = 62
maxF = (62-40)*240 = 5280 (<7700)

t=2  z,=1111
INo 40 <= P12 <=50;  (t=2)=(400,200,150,150), SMP2 = 50
maxF = (50-40)*400 = 4000
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I'a 50 <= P12 <=55;  Q(t=2)=(250,200,300,150), SMP2 = P12
F = (P12-40)*250, maxF = 3750 (<4000)

I'a 55 <= P12 <= 60:  Q(t=2)=(240,210,300,150), SMP2 = 55
maxF = (55-40)*240 = 3600 (<4000)

T 60 <= P12 <= 100: Q(t=2)=(240,210,300,150), SMP2 = 55
maxF = (55-40)*240 = 3600 (<4000)

t=2,  2,=11,0.1

INa 40 <= P12 <=55: Q(t=2)=(400,350,0,150), SMP2 = 55
maxF = (55-40)*400 = 6000

Mo 55 <=P12<=60: Q(t=2)=(250,500,0,150), SMP2 = P12
F = (P12-40)*250, maxF = 5000 (<6000)

I'a 60 <= P12 <= 100: Q(t=2)=(240,500,0,160), SMP2 =60
maxF = (60-40)*240 = 4800 (<6000)

t=2, z,=111.0

INa 40 <= P12 <=50: Q(t=2)=(400,200,300,0), SMP2 = 55
maxF = (55-40)*400 = 6000

INa 50 <= P12 <=55:  Q(t=2)=(400,200,300,0), SMP2 = 55
maxF = (55-40)*400 = 6000

INa 55 <= P12 <= 100: Q(t=2)=(240,360,300,0), SMP2 =55
maxF = (55-40)*240 = 3600 (<6000)

t=2, z,=1,1,00
INa 40 <= P12 <=55: Q(t=2)=(400,500,0,0), SMP2 =55
maxF = (55-40)*400 = 6000
INa 55 <= P12 <= 100: Q(t=2)=(400,500,0,0), SMP2 = P12
F = (P12-40)*400, maxF = 24000 (>6000)

t=2, 2,=1011

Mo 40 <= P12 <= 50:  Q(t=2)=(400,0,300,200), SMP2 = 60
maxF = (60-40)*400 = 8000

Io 50 <= P12 <= 60:  Q(t=2)=(400,0,300,200), SMP2 = 60
maxF = (60-40)*400 = 8000

IMo 60 <= P12 <= 100: Q(t=2)=(250,0,300,350), SMP2 = P12
F = (P12-40)*250, maxF = 15000 (>8000)

t=3, z,=1110
Mo 40 <= P13 <= 65;  Q(t=3)=(400,200,250,0), SMP3 = 65
maxF = (65-40)*400 = 10000
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I 65 <= P13 <= 68:  Q(t=3)=(350,200,300,0), SMP3 = P13
F = (P13-40)*350, maxF = 9800 (<10000)
T 68 <= P13 <= 100: Q(t=3)=(240,310,300,0), SMP3 = 68
maxF = (68-40)*240 = 6720 (<10000)

t=3, 7,=11.0,0
e 40 <= P13<=68: Q(t=3)=(400,450,0,0), SMP3 = 68

maxF = (68-40)*400 = 11200
T'a 68 <= P13 <= 100: Q(t=3)=(350,500,0,0), SMP3 = P13

F = (P13-40)*350, maxF = 21000 (>11200)

t=3, z,=1,1,01

INa 40 <=P13<=58: Q(t=3)=(400,200,0,250), SMP3 = 58
maxF = (58-40)*400 = 7200

INa 58 <=P13<=68: Q(t=3)=(300,200,0,350), SMP3 = P13
F = (P13-40)*300, maxF = 8400 (>7200)

INa 68 <= P13 <= 100: Q(t=3)=(240,260,0,350), SMP3 = 68
maxF = (68-40)*240 = 6720 (<8400)

t=3, z,,=1,1,1,1

INa 40 <=P13<=58: Q(t=3)=(400,200,100,150), SMP3 = 58
maxF = (58-40)*400 = 7200

INa 58 <= P13 <=65: Q(t=3)=(240,200,100,310), SMP3 =58
maxF = (58-40)*240, = 4320 (<7200)

INa 65 <=P13<=68: Q(t=3)=(240,200,100,310), SMP3 =58
maxF = (58-40)*240, = 4320 (<7200)

INa 68 <= P13 <= 100: Q(t=3)=(240,200,100,310), SMP3 =58
maxF = (58-40)*240, = 4320 (<7200)

t=3,  2,=1011

INo 40 <= P13 <=58;  Q(t=3)=(400,0,100,350), SMP3 = 65
maxF = (65-40)*400 = 10000

o 58 <= P13 <= 65;  Q(t=3)=(400,0,100,350), SMP3 = 65
maxF = (65-40)*400 = 10000

Io 65 <= P13 <= 100: Q(t=3)=(240,0,260,350), SMP3 = 65
maxF = (65-40)*240 = 6000 (<10000)

t=14, Zi,f=1,1,0,1
T 40 <= P14 <= 56: Q(t=4)=(400,300,0,350), SMP4 = 60
maxF = (60-40)*400 = 8000
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T 56 <= P14 <=60: Q(t=4)=(400,300,0,350), SMP4 = 60
maxF = (60-40)*400 = 8000

T 60 <= P14 <= 100: Q(t=4)=(240,460,0,350), SMP4 = 60
maxF = (60-40)*240, = 4800 (<8000)

t=4, z,=101.1
T'o 40 <= P14 <= 56: Q(t=4)=(400,0,300,350), SMP4 = 69
profit = (69-40)*400 = 11600
T 56 <= P14 <= 69:  Q(t=4)=(400,0,300,350), SMP4 = 69
maxF = (69-40)*400 = 11600
T 69 <= P14 <= 100: Q(t=4)=(400,0,300,350), SMP4 = P14
F = (P14-40)*400, maxF = 24000 (>11600)

t=4, 7,=111,0
T0 40 <= P14 <= 60:  Q(t=4)=(400,500,150,0), SMP4 = 69
maxF = (69-40)*400 = 11600
To 60 <= P14 <= 69:  Q(t=4)=(400,500,150,0), SMP4 = 69
maxF = (69-40)*400 = 11600
T 69 <= P14 <= 100: Q(t=4)=(250,500,300,0), SMP4 = P14
F = (P14-40)*250, maxF = 15000 (>11600)

t=4,  z,=111.1

T'0 40 <= P14 <=56: Q(t=4)=(400,200,100,350), SMP4 = 60
maxF = (60-40)*400 = 8000

T 56 <= P14 <= 60:  Q(t=4)=(400,200,100,350), SMP4 = 60
maxF = (60-40)*400 = 8000

T 60 <= P14 <= 69:  Q(t=4)=(240,360,100,350), SMP4 = 60
maxF = (60-40)*240 = 4800 (<8000)

T 69 <= P14 <= 100: Q(t=4)=(240,360,100,350), SMP4 = 60
maxF = (60-40)*240 = 4800 (<8000)
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