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[TpOAOYyOC

* AIODAOKWV:
» AnunTpenc MNatradaockaAotrouAog (dimpap@upatras.gr)

* Al0@AVEIEG OIOAECEWV:
» AlaBEoiueg oto eclass (Aiyo peETa TNV KABe dIAAEEN)
» [lpoTteivopevn Baon HeEAETNC (TTapakoAouBnon...)

* ZNMEIWCEIC NOBAMATOG:
» E@apuoopuévn BeAtiototroinon, Aviwvng AAecavdopidng
» AlaBEoiueg oT1o eclass

* MMpooc@areg aAAayEG OTO NABNuA:

» ATTO PETOC DIOACKETAI OTO 2° (avTi yia TO 4°) £T0C

» E&Etaon: atro mEPUOI XwPic onNUEIWOEIC (AN JE
apiBuopnxavn!)...epwtnoeic Bewpiac / Kpiong & AOKNOEIC



Aopn d1aAeCNC

e 2NMOCiIa EQappoouEVNG BEATIOTOTTOINONG KaI TTApAdEiypaTa

* “Aouika oToixeia” TrpoAnuaTwyY BEATIOTOTTOINONG
» MeTaBANTEC aTTOPAONC

» AVTIKEIMEVIKI) ouvapTNON

» [leplopiouoi

» [NapaueTpol

* [1pokAnoeig, TTOAUTTAOKOTNTA Kal JEBOoDOI ETTIAUCNG
TTPOBANMATWY BEATIOTOTTOINONC

* [TePIANTITIKY OOPN ETTOMEVWY DIOAECEWVY



2nNuacia EQappoouEvng

BeATioTOTTOINONC

* H epappoouévn BeATioTOoTTOINON () HABNUATIKOC
TTPOYPAMMATIONOG) AOXOAEITAI HE TNV AVATITUCN KATAAANAWYV
HadnuaTikwyv peBodoAoyiwy yia TN CUCTNHATIKA (OXI
EUPIOTIKN...) EUPEON TNC “KAAUTEPNG OUVATAS” ATTOPACNG
O€ TTPAKTIKA TTpoBAAuaTa

« XpnoigoTtrolgital o€ TTapa TTOAAOUG TOHEIS: Blounxavia,
LMETAPOPEC, CUCTAMATA NAEKTPIKAC EVEPYEIAC,
XPNMOTOOIKOVOUIKA KATT.

* TeAeuTaia 15 xpoévia: paydaia auénon Twv eQapuOywWV
TNG BEATIOTOTTOINONG, WG CUVETTEIO TG AUENONG TWV
OUVATOTATWY TWV UTTOAOYIOTWYV, TWV £CEAICEWV OE OXETIKA
AOYIOMIKG KOl TOU OIKOVOMIKOU QVTaYWVIOUOU



‘Eva yvwaoTo TTapadsiyua

* lowg TO TTPWTO TTAPAdEIYUA OTNV I0TOPIA... [TooBAnua Tou
mAavodiou rwAnTtn (travelling salesman problem)

« AauBdavovTtac uttown MIa AioTa JE TIC TTOAEIC KAl TIC
QTTOOTACEIC METAEU KABE (eUyouc TTOAEWYV, TTOIA €ival N
TTOPEIA TTOU TTPETTEI VO aKOAOUBNOEl Evag TTAAVODIOG
TTWANTAG TTOU TTPETTEI VA ETTIOKEQPTEI OAEC TIC TTOAEIC, WOTE va
eAaxioTotroinoel Tn diadpoun 1Tou Ba diavuoel?

* MéBodo¢ etTiAuong?

- » [Anpng amapibunon

- (complete enumeration) w¢
JIa TTpWTN aTTAn pEBODOC...

> ...0AAQG gival TTPAKTIKN O€
uEYAAQ TTpoBARMaTO ?




2.XEON ME TO AVTIKEIMEVO POC

* 270 TTAQICI10 TNG ETICTAMNG TWV NAEKTPOAOYWV
MNXOAVIKWYV, N €QAPPOOUEVN BEATIOTOTTOINON OTOXEUEI OTNV
“KaAUTEPN duvaTr)” axediaon Kal AsIToupyia EvOC GUCTAUATOC
Qa eCeTAOOUUE TETOIA TTPAKTIKA TTPORAAUATA TTPOG TO TEAOG TOU PABUATOC. ..

* Mapadeiypata eapuoyns (CUCTAMATA NAEKTPIKAG

EVEPYEING):

» [lolec gival ol BEATIOTEC €TTEVOUOCEIC O€ VEEC HOVADEC
TTapaywync NAEKTPIKNG evépyelac? (TTpoRANua
LUaKpPOTTPOBeouNnG oxediaong)

» [ola gival N BEATIOTN TTApPAYOUEVN 1I0XUC TNC KABE
UQIOTAPEVNG NOVADAC TTAPAYWYNC KABE wpa TNC NUEPAC
WOTE VA EAAXIOTOTTOINOEI TO OUVOAIKO KOOTOC TTAPAYWYNC,
EVW IKQVOTTOIEITAI N OUVOAIKN {r)TNon K&Be wpac?

(TTPOBANHA BpaxutrpdBeoung AsIToupyiag) 6




[TpoBANuaTa BeATiIoTOTTOINONC

* H epapuoopévn BeATioTOTTOINON TTPOOEYYICEl EPWTACEIC OTTWC Ol
TTAPATTAVW, DIATUTTWVOVTAC TIC WC TTPORAAUATA BEATIOTOTTOINONG
* 'Eva mpoBAnua BeAriororroinon¢ repIAaufavel Ta akdAouba
“Oouika oroixeia”.

» MeTaBANTEG ATTOPAONG: TTOIEC EiVAI Ol ATTOQPACEIC TTOU TTPETTEI
va AaBw?

» AVTIKEINEVIKN ouvapTnon (R ouvapTnon oTOX0G): TTOI0G
gival 0 oTOY0C¢ JOU OTNV £Pappoyn? / TTolo gival To KPITAPIO TNG
“KaAUTEPNG duVATNG  ATTOPOCNC?

> MeplopioHoi: TTOIEC €ival Ol OUVONKEC TTOU N Auon pou Ba
ITPETTEI VA IKAVOTTOIEI WOTE VA €ival EQPIKTA?

> MapAaPETPOI: TTOIEC EiVAl OI TTOOOTNTEC TTOU BewpouvTal
VYVWOTEC KAl OTABEPEC?



MeTaBANTEC aTTOPAONC
* ...TIOIEC EIVAI Ol ATTOQACEIC TTOU TTPETTEI VO AABW?

« ATToTEAOUV dNAadN METABANTEC [TNC YEVIKAG HOPYPNC x] TNV
TIUNA TWV OTTOIWV TTPETTEI VA ATTOPaCiow / kaBopiow (...wWOoTE
VA JEYIOTOTTOINOW N VA EAAXIOTOTTOINOW TNV AVTIKEIPMEVIKN
ouvaptnon)

* YTTApXOUV OIOPOPETIKOI TUTTOI HETABANTWY ATTOPAOCNS

avaAoya:

» Tn paBNMATIKR TOUG @UOT: OUVEXEIC (ATTEIPEC OTO
TTANBOC TIUEC), DUAdIKEC (TIMEC 0/1), aképaleC (OKEPAIEC
TIUEG)

» Tig METAEU TOUG OXEOEIC (O€ TTPORANUATA TTOAAATTAWY
LMETABANTWV): aveCAPTNTEC ] ECOPTNMEVEC



MeTaBANTEC aTTOPACNC:
[Tapaodeiyuarta

» AauBavovTtac uttown JIa AioTa JE TIG TTOAEIC KAl TIC
QTTOOTAOEIC PETACU KABE (eUyouc TTOAEWYV, TTOIA €ival N

TTOPEIN TTOU TTPETTEI VA AKOAOUBNOE!

EVaG TTAaVOOIOG

TTWANTAG TTOU TTPETTEI VA ETTIOKEPTEI OAEC TIC TTOAEIC, WOTE va
eAaxioTotroinoel Tn diadpoun 1Tou Ba diavuoel?

[Mola gival N BEATIOTN TTAPAYOUEVN 1I0XUC TS KABE
PIOTAPEVNG HOVADAC TTAPAYWYNES KABE wpa TNC NUEPAC

WOTE VA EAAXIOTOTTOINOEI TO OUVOAIKO KOOTOC TTAPAYWYNC,
EVW IKAVOTTOIEITAI N OUVOAIKN {TNoN KABe wpac?



AVTIKEIMEVIKN OUuvapPTNON

e ...TTOIOC €ival O OTOYOC UOU OTNV £PApUOYN? / TTOIO €ival TO
KPITAPIO TNC “KAAUTEPNG dUVATNC” ATTOPACNC?

« ATToTEAEI ONAQDN M1 apIBUNTIKI ouvapTNon [TNG YEVIKNC
Hop®Pn¢ f(x)] TNV TIPA TNG OTTOIAC OTOXEUW Vva
LEYIOTOTTOINOW N va eAaxioToTTOINOW (avaAoya opiloupe
TTpoAfuaTa YeyIoTOTTOINONG max f (x) ) EAAXIOTOTTOINONG

min £ (x))

* YTTApXOUV OIOPOPETIKOI TUTTOI AVTIKEIMEVIKWVY

OuUvapPTNOEWV avaioya:

» To TTARB0C TWV METABANTWYV TOUG: Hia ) TTEPIOCOOTEPEC
LMETAPBANTEC

» Ta HOONMATIKA XOPAKTNPIOTIKA TOUG: CUVEXEIQ,
JovoTovid, YPauUIKOTNTA, KUPTOTNTA. .. ETTOMEVN DIAAECN !
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AVTIKEIJEVIKN oUuvAPTNON:

[Tapadeiyuyarta

» AauBavovTtac uttown JIa AioTa JE TIG TTOAEIC KAl TIC
QTTOOTACEIC METAEU KABE (eUyouc TTOAEWYV, TTOIA €ival N
TTOPEIa TTOU TTPETTEI VO akoAouBnoel Evag TTAavodIog
TTWANTAG TTOU TTPETTEI VA ETTIOKEPTEI OAEC TIC TTOAEIC, WOTE va

eAaxioTotroInoel Tn dladpour) Tou Ba dlavuoel|

?

* [Toia gival n BEATIOTN TTApayOPEVN 1I0XUC TNG KAOE
UQIOTANEVNG HOVADAC TTAPAYWYNCS KABE wpa TNC NUEPAC

waoTe va [eAaxioToTroiNBel To UVOAIKO KOGTOC TTApAywyng}

£V IKAVOTTOIEITAI N OUVOAIKA {ATNoN KABE WPac?
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[leplopiouol

e ...TTOIOI €ival 0l OUVONKEC TTOU N Auon pou Ba mpérrer va

IKOVOTTOIEI WOTE VA €ival EPIKTA?

@ewpnTIKA, £va TTPORANHA BEATIOTOTTOINONG MTTOPEI VO UNV TTEPIAAMPBAVEI
TTEPIOPICHOUG. .. TTPOKTIKA, auTd dev cuuPaivel oxedov TToTE. ..

« ATToTEAOUV dNAQdN NABNUATIKEC OXETEIC [TNC YEVIKNC
uopPnc g(x) = 0 A h(x) < 0] o1 otTOiEC TTPETTEN VA
IKOVOTTOIOUVTA

* YTTApXOUV OIOPOPETIKOI TUTTOI TTEPIOPICHWYV avAAoya:

» Tn MaBNMATIKR TOUG @UOT): ICOTIKOI Il AQVIOOTIKOI

» To TTAR00¢ TV PeTABANTWY TOUG: pIa JETABANTA (QUTOI
Ol TTEPIOPICUOI Eival TTAVTA QVIOOTIKOI, KOl ouvNBwg
atTokaAouvTal 6pla), TTOAAEC peTaBANTEC

» Ta HOONMATIKA XOPAKTNPIOTIKA TOUG: CUVEXEIQ,
JovoTovid, YPauuIKOTNTA, KUPTOTNTA...ETTOPEVN DIGAECn ! 2



[leplopiopoi: Napadeiypara

» AauBavovTtac uttown JIa AioTa JE TIG TTOAEIC KAl TIC

QTTOOTACEIC METAEU KABE (eUyouc TTOAEWYV, TTOIA €ival N

TTOPEIa TTOU TTPETTEI VO akoAouBnoel Evag TTAavodIog

TTWANTAC

TTOU TTPETTEI VA ETTIOKEPTEI OAEC TIG TTOAEIC

eAayloTotroioel T Oladpoun Tou Ba dlavioel?

* [Toia gival n BEATIOTN TTApayOPEVN 1I0XUC TNG KAOE
UQIOTANEVNG HOVADAC TTAPAYWYNCS KABE wpa TNC NUEPAC
WOTE vVa €AAXIOTOTTOINBEI TO CUVOAIKO KOOTOG TTAPAYWYNG,

£V IKOVOTTOIEITAI N GUVOAIKN {)TNaN KABE Wpag?|

WOTE VA
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[TapaueTPO

* ...TTOIEC EiVAI OI TTOOOTNTEC TTOU BEWpPOUVTAI YVWOTEC Kal
oTa0cpEC?

» ATToTeAOUV dNAadN TTOCOTNTEC [TNG YEVIKNG MOPPNG
a, B,y ..] N TINA TwV oTToiwv Bewpeital yvwoTn (dedouévn)
Kal €ival otaBepn oTa TTAaiola Tou £€eTalOUEVOU

TTPOBARMATOC
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[TapaueTpol: [NapadeiypaTta

» AauBavovTtac uttown JIa AioTa JE TIG TTOAEIC KAl TIC

aTTOO0TACEIG PETAGU KABe Celyoug TTOAEwWY} TTola givail n

TTOpEia TToU TTPETTEI va akoAouBnoel £vac TTAavodIiog
TTWANTAG TTOU TTPETTEI VA ETTIOKEPTEI OAEC TIC TTOAEIC, WOTE va
eAaxioTotroinoel Tn diadpoun 1Tou Ba diavuoel?

* [Toia gival n BEATIOTN TTApayOPEVN 1I0XUC TNG KAOE
UQIOTANEVNG HOVADAC TTAPAYWYNCS KABE wpa TNC NUEPAC
WOTE va EAAXIOTOTTOINOEI TO CUVOAIKO KOOTOG TTAPAYWYNG,
£V IKOVOTTOIEITAI N GUVOAIKN {)TNON KABE Wpag?|
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[TDOKANCEIC EQAPUOTHEVNC
BeATIOTOTTOINONC

e O yeAETNTAG aVTIMETWTTICEI OUO PACIKEC TTPOKANCEIC:

1. AlatotmTwon poBARpaTog: MNwc va dIaTuTTwow EUCTOXA TNV
£PWTNON TTOU JE ATTAOXOAEI WC £va TTPORANUa
BeATioToTToinONG? NoIEC (TTPETTEI VA) €ival O JETABANTEC
aTTOPAOoNG / AVTIKEIMEVIKA ouvapTnon / TTEPIOPIOHOI /
TTAPAPETPOI ?

* H TTpOKANON QuTA QVTIMETWTTICETAI HEOW TNC KAANG yvWwonG Twv
PUOIKWYV Kal TTPAKTIKWY TITUXWYV TNG EKAOTOTE £PAPHOYNC.

* AOYW TNG PEYAANC TTOIKIAIOC eQappoywy, Ogv Ba aoxoAnBouue ue
auTnv TNV ITPOKANCNH o€ auto 10 Uadnua > PeTaBAnTEC atroépaonc /
QVTIKEIMEVIKN ouvApTnon / TTEPIOPIOUOI / TTapAPETPOI Ba divovTal,,



[TPOKANCEIC yIa TO HEAETNTN
EPAPUOOPEVNC BEATIOTOTTOINONC

e O peAeTNTAG AVTIPETWTTICEI OUO PACIKEC TTPOKANCEIC:

2. EtriAuon mrpoBARpatog. Me dedopEvn Tn diaTuTTwon Tou
TTPOBANMATOC (METABANTEC ATTOPACNC / AVTIKEIMEVIKN
ouvaptnon / TTEPIOPICHOI / TTAPAPETPOI), TTWGS VA TO
ETMAUOW?

* H TpOkKANON auTtr dev £¢apTATAl ATTO TNV EKACTOTE

EQPApUOYN, KAl QVTIMETWTTICETAI JEOW KATAAANAWY AVAAUTIKWV
KAl ap1OunTIKWV JEBOdWYV (N TTI0 KATAAANAN €capTdaTal ATTO TA
HaAONUATIKA XapaKTNPIOTIKA TwV PJETABANTWY attogaonc /
QVTIKEIMEVIKAC ouvAPTNONG / TTEPIOPICHWV)

*...ME AQUTAV AKPIBWG TNV TTPOKANON 6a aoxoAndoupue o€
auTo TO HaOnua! .



AUOEIC TTPOBANUATWY
BeATioTOTTOINONCG (1)

« Q¢ yia Auon (solution) evog TTpoBAAMATOC
BeATioTOTTOINONG OPICOUME £VA OTTOIODNTTOTE OET TINWV
(OAWV) TwvV PETABANTWY ATTOPACNC x TTOU KaBopiloupue

« E@ikTA AUon (feasible solution) gival yia Auon TToU
IKAVOTTOIEI OAOUC TOUC TTEPIOPIOUOUC (...aAAG Oev gival
arrapaitnta N BEATIOTN Auon!)

» [16oec uttapxouv (Kapuia / pia / TTOANEG)?

* BEATIOTN AUON (Ooptimal solution) gival n Auon x* TTou KAI
gival e@IkT) KAl peyioToTtrolei / EAQXIOTOTTOIET TRV
QVTIKEIMEVIK) ouvapTNON

» [16o0ec uttdpyouV (Kaupia / pia / TTOANEC)?
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NAUOEIC TTPORANUATWY
BeATioTOTTOINONCG (2)

« O1av I0€pXETAI £vAC VEOG TTEPIOPICHOC 1 EVAC TTIO
QUOTNPOG TTEPIOPICHOG O€ Eva TTPORANUA. ..

ﬁ fiz ﬂ' A) MepiTrTwon Xwpic TTEPIOPIOHOUC:
—_— AYVOOUWE TOUG TTEPIOPICHOUG TOU OIKTUOU
- =Y B) Nepimtwon pe TrepIopIoHOUC:
i - TIEPIOPICHOI BIKTUOU pE Fi'3* = 80MW

[) MepitrTwon Pe 0 auoTNPOUG
TTEPIOPIOMOUG: TTEPIOPICHOI DIKTUOU [E
FA* = 60MW
* ...TO TEdIO OpIOCUOU 1) (I000UVANA) O XWPOC AUCEWV
(solution space) Tou TTPOBAAUATOC MEIWVETAI...

e ...KaI N BEATIOTN AUON Ba €ival idia 1} xe1ipdTepn (oiyoupa OXI

KOAUTEPN !)  MpoPAnpa max f(x): iBia ) pikpdTEPN f(x*)
[MpoBANHa min f(x): idia r; peyaAuTePn f(x™)
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[ToAuTTAOKOTNTA TTPOBANUATWYV
BeATIOTOTTOINONC

* MoAutrAoKOTNTA: TTOCO “OUCKOAN” €ival (TTOOO PEYAAEC
UTTOAOYIOTIKEC QTTAITAOCEIC £XEI) N ETTIAUON €VOC TTPOBANMATOC

* H TTOAUTTAOKOTNTA EVOC TTPORANUATOC €apTaTal ATTd OUO

TTAPAYOVTEC:

» MéyeOoc¢ mpoBAnuaroc: 10 TTANBOC Twv peTaBANTWY
ATTOPAONC KAl TO TTANB0C TWV TTEPIOPIOUWY

» Ma@nuarika xapakrnpIoTiIKa mpoBANUAaroc. OUVEXEIQ,
YPOMMIKOTNTA, KUPTOTNTA... ETTOMEVN OIAAEEN !
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[Tapadoxn HaONUATIKWY
XOPOKTNPIOTIKWY OTO JaBnua

* Oa KOAUWOUNE OAEG TIG TTEPITITWOEIG...

*...EKTOG 11O TTPpOoBARMATH PE OUADIKES | AKEPAIEG
METABANTES atroaong (site pe “mixed-integer problems”
TTOU TTEPIEXOUV KOl OUVEXEIC KOl OUADIKES | AKEPAIEG
METABANTES atTOPAOCNG)...

e ...Ta TEAEUTAIO e€eTAlovTal O€ PABNuUa Tou 8°Y ecaunvou
(FpapuIKA Kal 2uvduaaoTik BeATioTOTTOINON)
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loxUC TTapadoxNnC:
[Tapaodeiyuarta

» AauBavovTtac uttown JIa AioTa JE TIG TTOAEIC KAl TIC
QTTOOTACEIC METAEU KABE (eUyouc TTOAEWYV, TTOIA €ival N
TTOPEIa TTOU TTPETTEI VO akoAouBnoel Evag TTAavodIog
TTWANTAG TTOU TTPETTEI VA ETTIOKEPTEI OAEC TIC TTOAEIC, WOTE va
eAaxioTotroinoel Tn diadpoun 1Tou Ba diavuoel?

Agv IKavoTToIEl TNV TTapadoxr] > ol NETABANTEC aTTOPaCNC ival SIOKPITEC

* [Toia gival n BEATIOTN TTApayOPEVN 1I0XUC TNG KAOE
UQIOTANEVNG HOVADAC TTAPAYWYNCS KABE wpa TNC NUEPAC
WOTE VA EAAXIOTOTTOINOEI TO OUVOAIKO KOOTOC TTAPAYWYNC,

EVW IKAVOTTOIEITAI N OUVOAIKN {TNoN KABe wpac?
[kavoTrolgi TNV TTapadoxn > ol NETABANTEC aTTOPACNG Eival CUVEXEIG
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MEBoOOI eTTIAUCNC
TTPORANUATWY BEATIOTOTTOINONCG

* O1 yéBodol etriAuonc TTPORANUATWY BEATIOTOTTOINONG
TaglvopouvTal o€ dUO BACIKEC KATNYOPIEC

* AvaAuTikég pEBodol (analytical methods): n BEATIOTN
AUOnN BpioKeTal JE AKPIPBEIO KOl UTTOPEI VA EKPPOAOTEI O€
“KA€IoTA popen (closed form)”, dIATUTTWVOVTAC TIC AVAYKAIES
Kal IKaVEC OUVONKECS yia TNV eUPECT) TG > ouvNBwg yia
TTPOBANMATA MIKPOTEPNC TTOAUTTAOKOTNTAC

* Ap1OunTIKEG HEBODOI (numerical methods): n BEATIOTN
AUOnN BpioKeTal HE KATTOIO TTPOCEYYION, OUVROWC NECW
KATTOIOU £rmavaAntrikou aAyopiBuou > cuvnbwc yia
TTPOBANMATA JEYOAUTEPNG TTOAUTTAOKOTNTAC
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[1EQIANTITIKI) OO ETTOUEVWV
OIAAECEWV

e MaBnuaTtika XapaKTNPIOTIKA METABANTWY KOl CUVAPTACEWV
...OUVEXEIQ, YPAUMIKOTNTA, KUPTOTNTA... (2" efOouada)

* AVOAUTIKEC HEBODOI BEATIOTOTTOINONG VIO TIPOBAAATA MIOC
LMETAPBANTAC (3" efOouGdQ)

* AVOAUTIKEC HEBODOI BeEATIOTOTTOINONG VIO TTPORARUATA
TTOAAWYV peTABANTWY (41-8" fdouGdQ)

* ApIBuNTIKEC HEBODOI BEATIOTOTTOINONC VIO CUVAPTNOEIC MIAC
LMETAPBANTAC (9" eBOouGdQ)

* ApIBuNTIKEC pEBODOI BEATIOTOTTOINONC VIO OUVOPTHOEIC
TTOAWV peTtaBAnTwy (101-11" eBdoudda)

* [NpakTikG TTapadeiypara / EravaAnyn (121 -13" ¢Bdoudda)
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TEAoc EvoTnTac



