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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

Mépog 1° “OEQPHTIKO YIIOBAGPO®,
1.1. Evcaywyn.

Kabe exmaidevtikd idpopa, eite oyoleio, elte moavemom o, 6mov Poacikdg
oKomdg Tov glvanl M ekmaidgvon, ogeilel va €xel TV KATAAANAN opYydvmorn TV
OTOVOMV TOV TPOCPEPEL. LNUOVTIKO KOUUATL TNG OPYAvVMOoNG OVTNG OOTEAEL O
®POAOY10G TPOYpappaTIods (.1I1.) Tov exkmaidevTikoD Tov £pyov.

H dptio opydvmon tov ®poroyiov TpoypappaTicuod weerel 1060 TV 1d10
Vv dolknon &vog eKmaldeLTIKOD 1WOPOUOTOC OGO KOl TOVG WETEYOVIEC OTNV
EKTOOEVTIKY  OldKaGioL Ol Omoiol  amoteAovVTOL Oomd  TOLG QOITNTES, TOVG
OOAGKOVTES, TOVG EMTNPNTES K.0L. .

[Na v dwiknon, évag KaAOS TPoypaUUATIoUOS £XEL AVTIKTUTO Kol GE EVav
KOAVTEPO, OVTIGTOL(O, TPOYPOUUOATIOUO TOV TPEYOLCAV, OAAL KOl HEAAOVIIK®V
avayKOV OGOV apopd:

e aifovoec,

®  £PYUCTNPLOKO LAKO,

e O1dokovteg Kot fonbovg

® TOPOVC , YEVIKOTEPO.

Ao ™V pepll TOV PETEXYOVI®OV OTNV EKTUOEVTIKY| Odtkacio (pottntéc,
KaONyNTEQ) £vag KOAGS TPOYPUUUATIOUOG CTIHOLVEL:
® cloyloTonoincn OAANAOEMIKOADYE®Y SWAEEEDY TV HOOMUATOV OTOTE Kot

TEPLEGOTEPN EVEMELD ETAOYDOV TOV TPOYPEUUATOS GTTOVODV OO TOVS POITNTEG,

e 0pB6TEPN KOTOVOUY| OTIG AiBOVOEG O TPOG TIG YOPNTIKOTNTES TOVG AL Kot TIG
tomofecieg Ko AmocTAGELS TOVG,

e 0pOOTEPN KATOVOUN TOV YPOVIKOV OEOOUEVOV HE OTOTEAECUO TNV KOADTEPM
eEowovounon ypodvov mg TPOG TNV TPOETOLAGIN TOV POITNTAOV GE °* SVOKOAN
poOnpote kot v EETAGTIKY TEPido,

e 0pBotepn koTOVOU TOV OWAELEE®V TOV UOONUATOV HE OTOTEAEGHO TNV
elaylotomoinom ¢’ vekpmv ©’ ypdvev ®G TPOg TOVG O10ACKOVTEG.

O ®poldy10g TPOYPAUUATICUOS TOV EKTOLOEVTIKOD €PYoV o€ TAAUOTEPO
xpoVIa yvotav pe évav , Ba Aéyape, yxepokivnto®’ tpomo. H  yepokivnn * avtn
oGl amToToNoE OPKETEG EPYATOMPES Kol LPICTAVTOL GE £Va KOOEGTMS GLUVEXDY
aAlayov. Emmpdcbeta, kdmoleg popéc, ot 'yelpokivnteg Acelc”” vokvumTay e AGon

Kot 0dnyovoav o€ ad1EE0d0 TOVG LETEYOVTEG GTNV EKTOLOEVTIKN dtadkacia, OTwS ..
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

TO VO £YOVV TPOYPOUUOTIGOEL TOLTOYPOVE dVO 1 KOl TEPICCOTEPES KOWVEG EMIAOYEG
paOnuiTov.

Kotd v didpketo tov teAentoimv deKaeTidV, EEKIVOVTAG Ao TNV EPELVE TOV
Gotlieb (1963), éva peydAo mA00G €pYaCLOV, GYETIKOV LE TNV OVTOUATOTOUEVN
eMiAvoN TPOPANUATOV  ®POAOYIOV TPOYPOUUOTIOUOD, €xovv Tapovoilachel oe
oLvEDdpLa Ko £xovv OMpoctevdel oe meprodikd. Emmpdobeta avoamtoyOnkay teyvikég
eMIAVONG Kol AOYIOUIKES EQPOUPUOYEG TTOL AELTOVPYOVV LE EMITUYNLEVO. ATOTELECLLATOL.

210 vedpo AT KIVETOL Kot 1 Topovca. EPEVVO. KOOMG AVTIKEIUEVIKOG GKOTOG
mg elvar N STVTOGTN, POVTELOTOINGY Kol PBEATIOTOTOINGY] TOL ®POLOYiOV
TPOYPOUUUTIGHOV TOV EKTULOEVTIKOV £pyov Yoo To Ilolvteyveio Kpitng péca
070 P1e TOAVKPLTIPLO OTTTIKT].

H 6An mapovaciaon g epyaciog cuvoyiletan oe téccepa LEPN.

Kotd to mpadto pépog mapovoidleror to Bempntikd voPabpo e epaployng.
Ovcuootikd mapovotdleton pion PpAoypa@iky ovacKOTNGN OTLS JTVTMOGELS,
LOVTEAOTOMGELS Kol TOPUALOYEG TOV ®POAOYiOL TpoPApatog pEca GTov YPOVO
KaOdG Kot oTIg dtapopeg nebddovg emilvong avtov.

Y10 0e0TEPO  UEPOC NG EPELVOC YIVETOL €QOPUOYN OTOV  ®POAGYL0
TPOYPOUNATIGNO TG e€eTaoTIKNG TEPLOdov Tov IToivTeyveiov Kpitng (ILK.). H
épeuva EEKIVAEL LE TO TPMOTOYEVT OEGOUEVE TOV TPOPANLATOC KOl TIG ATOLTIGELS OGS
avtég opifovianr amd 10 TUNHo Axadnuoik®v omovd®v tov LK. AkoiovBovv 1
pofnpotikny dttdnoon Tov TPoPANUATOS, I povieAonoinon, 1 néBodog emilvong, n
TOPOVGIOCT) KO GYOMOGUOS TOV ATOTELECUATOV.

Koatd to tpito pHépog avapEpovtol TEXVIKE YOPUKTNPLOTIKE TOV AOYIGHIK®OV
TOV GLUUETEXOVY GTNV OOOIKOGIO LOVTEAOTTOINONG Kol ETIAVONG TOV TPOPANUOTOC.
[Mapovoidletar to meprfarrov (interface) péca amd 10 omoio o ypoG dvvatat va
opilel Ta TPp®TOYEVN SEOOUEVE KOL TIG OTTALTIOELS TOV.

To tétapto uépog mepAapPAvVEL TOL GUUTEPAGLOTA TNG EPEVLVOG CYETIKA LE TIG

TEPULTEP® OLVATOTNTEG TNG EPAPLOYNG.
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

1.2. OpLopo¢ TPoPANHATOC WPOAOYIOU TPOYPAUNATIGHOV.

Ta mpoPANpOTO OPOAOYIOV TPOYPOUUOTICUOV HITOPOVV VO, OPIGTOOV G
TPOPANLOTA OVTIGTOLYIONG HIOG CEPAG YEYOVOT®V GE KATO0 GLYKEKPIUEVO aplOuo
YPOVIKADV TEPLOSMV.

Mo ovykekpypéva o Anthony Wren 1o 1996 opilet tov QpoAdylo
[Ipoypappationd o¢ €ENG:

7 Qpoloyio Tlpoypouuoationd ovousletor n KaTavoun yeyovoTwy Tov DIOKEIVIOL G
TEPLOPIOUODS OEDOUEVWV TOPWYV KOl TOTOGETODVTOL T€ EVOL YPOVIKO OLGTTHIUO UE TPOTO
TETO10 OTTE VA IKOVOTOLODY OG0 TO ODVATOV EVa, 6UVOAO EmOVUNTOV 0TOYWV .

[Iépa amd v exmaidevoT, TOL TPAYUATELETOL 1] TAPOVGO EPELVO, TOPOLLOLL
TPOPANUOTE, 7OV EVIAGGOVIOL GTO Tedl0 OoVTO, GLVOVIAUE O NETOPOPEG
(TPOYPOUULATIOUOG OVOY®PNCEMY — APIEE®V TPEVOV Kol AEDPOPEI®V), VOGOKONELX.
(mpoypappatiopnds  epyociog kol gpnuepiog VOCOKOU®V KOl YlUTPAV),
KOTOOKEVUOTIKA £pya (Ypovikdg TPOYPOUUATIGUOS £PYOV, KATAVOUES EPYUCUDV KoL
TPOTEPAOTNTES),  €PYOOTAGIO  (TPOYPOUUHOTICHOS — epyociog o Papdieg,
BeAtioTomoinon mapoaywykdTTog) K6

[Switepa yro ta mpofAnpata Q.II. ekTadELTIKOV £PYOV OVTA HITOPOVV Vol
o ®PIETOVV GTIG TPELS TOPUKAT® KOPLEG KATNYOPLES:

e  Qporoywo Mpoypappo Madnpatov Xyoreiov.

A@opa tov gfdopadiaio Tpoypapaticpd padnudtov yio OAeg TIg GYOMKES TAEELS
O6mov Pacikr] emdIMEN amoteAel TO Vo UV TPOYPOUUATIOTEL £vaG OGOKOAOS GE OVO
TAEELS TOVTOYPOVO KO AVTIGTPOPOL.

o  Qpolroywo Ilpoypappa Averééemv Mavemotnpiov.

Apopa tov efdopadiaio mpoypappoTicpnd SAEEE®V Yo TO GUVOAO TOV
TOVETIOTNUIOKOV ponudtov 6mov Paocikr] emdioén amotedel M ehaylotomoinon
YPOVIKOV OAANAOETIKOADYE®MV SIOAEEEMV [LE KOWVOVG POITNTEG, M EMAPKELD GE TOPOVG
(kabnyntéc, aibovoec, eE0MMGONOG) KAOMS Kot 1) IKOVOTTOINOT| OTOTCE®Y YELTVIOOTG
pabnudtev pe Kowd yopoktnplotikd (it kabnynty, idla aibovoa).

o  Qpolroywo Ipéypappo EEetacemv Mavemotnpiov.

A@opa TNV KATAGKELY] TOV YPOVOSLNYPAUUATOC Tpaypatomoinong e&etdoemy yia

T0 6OVOAO T®V HaONUATOV TOL TovemoTnuiov Omov Pacikn emdimén oamotelel M

ATOPLYY XPOVIKNG aAANAOETIKAAVYNG HoONUATOV HE KOWVOUS QOlTNTES KOOMG Kol 1
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

SITPNON XPOVIKMOV OTOCTACEMV Yo, TNV OlELKOAVVOTN TNG TPOETOUACIOG TOV

QOLTNTAV.

1.3. Ot tpooeyyioeig tpofAnuatwv Q.11

MéBodot  emiAvong mpoPANUATOV  ®POAOYIOL  TPOYPUUUOTICUOD  EXOLV
TPOGEAKVCEL TNV TPOGOYN TNG EMOTNHOVIKNG KOwdtnTog Yo mepimov 40 ypdvia kot
wtaitepa TV TeEdevTaio dekaetio vIMPEE aVENUEVO eVOLAPEPOV GTOV TOREN 0WTO. 'Emc
TOPa Eva €VPH PAGO TPOGEYYICEMV TV TPOPANUATOV OVTOV £YEL TEPLYPAPEL GTNV
BiBAoypapio Kot £yl EQUPUOCTEL GE TPOAYLOTIKO OEGOUEVOL.

[Topadociakd To TPOPAUATE ®POAOYIOL TPOYPUUUOTIGHOD TOTOBeTOVVTOL
otov topéa s Emyeipnoraxnig ‘Epevvag. Ot nepiocdtepes and TIC TPAOTEG TEYVIKES
6nowg tov Schmidt ko Strohlein (1979) Paciomkav, 0OLGLOTIKA, ©& K
npocopoimon tov avBpomvov yelpokivitov’ tpdmov emidvonc. ‘Oleg avtég ot
TEXVIKEG OVOPEPOVTAL OG *’ apesot EvpeTikol akyoprOpor’ (Direct Heuristics) kot ot
neplocotepol Paciotnkav oe  pio dwdoyikn, pabnuoe mpog pabnua, péEBodo
KOTOOKELNG KOl EMEKTOONG TOL ®PoAoyiov mpoypaupotoc. H Paocikn déa tov
SdoyKoy aVTOD TPOYPUUUATIGUOD MTOV TOG TO HOOMUATO HE TIC TEPIGGOTEPES
“’dvokorieg”’ mpoypoppatilovtar mpdTo Kot €movtor to vmoéAoua. Ot ddeopeg
naparhayEc avtig TG neBddov elyov amhd vo KAVOLV pE TIC SPOPETIKES eppnveleg
g évvolag ’ovokoiia .

Apyotepa, o1 AUECOL EVPETIKOL aAyOp1BOL amAomomOnkay TEPUTEP® LE TNV
YPNOOTOINOT TEYVIKOV XPOUOYPULONRATOV KoO®G Kot alyopiBumy eniivong mov
Baciloviav otov Aképoro Ilpoypappatiopné (integer programming), oe Poég
AwktOoVv (network flow) «.a.

[Ipoéopata, yio v emilvon mpoPANUATOV ®POAOYIOL TTPOYPAUUATIGHOV,
Gpyroav vo xpnoomolovvtol akyopifpotl avalnnong AVGemy ot 0moiot TPoEPYovTaL
and Tov topea g Teyvntic Nonposvvng.

Meta&d autdv avoeépovior 1 mwpocoporwpévy avomtnon (Simulated
annealing), n avoa{imon tabu, ot yevetikoi alyoépiOpor (genetic algorithms), n
IKavomoinen teploplop@v (constraint satisfaction) x.a.

A6 10 GHVOAO OVTMOV TV TPOCEYYIGEMV OOKPIVOVTOL TEGGEPLS KATIYOpieg

uebodwv Carter (1986), Carter ko Laporte, (1996):
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

e  Mébodot Awdoykov Ipoypappatiopov (Sequential methods)
e  Mébodot Opadonoinong (Cluster methods).
e  MébBodot Ikavomoinom Ieproproucdv (Constraint-based methods).

e Evpetikéc, Meta — Evpetikég uébodot (heuristic, meta-heuristic methods).

1.3.1. M£€60o60ot LadoxLkol poypappatiopov (sequential methods).

H pné6od0¢ Aadoytkov TPOoyPOUUATIGHOD OmOTEAEL tio 01000y KN O100TKaGToL
KOTOOKELNG KOl EMEKTOONG €VOC ®POAOYioOL TPOypappaToc. EeKvd pHE  TOV
TPOYPOUUATIGHO HEPOVS TOV HOOMUATOV Kol Slodoy KA enekTeiveTal , LaOnuo Tpog
péonpa, domov 6Aa ta pobnuota Tdpovy v BEcN TOLC.

Onwg avaeépape, N Pockn 0éa TV mpoceyyicewv ¢ pneBdOoL TS TA
pofnpoto pe Tig mEPocOTEPES OLGKOMES KOl OTALTGELS Elval TOL TPMOTA TOL EEKIVOHV
oV O1001K0Gi0.  KOTOOKEVG TOV  YPOVOSIOYPAUUOTOS EVA Ol  OLOPOPETIKEG
TOPOAAAYEC TOV GUVAVIAUE €YOLV OAG VO KAVOLV LE OLPOPETIKES EpUNVEIEG TNG
évvolog “’OvokoAa’’.

O1 Carter (1986) kot de Werra (1985) opicav mg ’dvokorio’’ evog pobnuatog
T0 pe moco pobnuata, avtikpovetal , ONAAON To pe mOcH pobfuoate dev UTOopel va
npoaypatoromBel  tavtdypova. To mwPOPANUa  @poAOYioL  TPOYPOLUATIGLOV,
OVGCLOOTIKE, amoTéAece TPOPANUA SLOBOYIKNG KOTAGKEVNG EVOG YPOVOILOYPALLOTOC,
pe  tpdémo  T€To10, OVTOE (OCTE VA OCQOAICTOVV Ol  OOLTNOELS TV
“avTIKPOVOUEVAOV’ HaONUATOV.

O de Werra édgiée 011 to TpoPAnua avtd pmopei va anromombei oe TpoPAnua
ypopoypaenpatos (graph colouring problem). Kotd tv teyvikr ovt to
®POAGYI0  TPOYPOAUUO  OVOTOPICTATOL G YPOUOYPAENUO OTOL T YEYovoTa
(nadnpoto/egetdoelg) ovuPoAilovtal mg KOPLEES - KOUPOL EVA 01 *’avTikpovoelg’
avtov cvpuporilovron wg axpés. H xataokeun evog wpoioyiov Tpoypapupiatog xwpic
GLYKPOVGELS TV YEYOVOTOV LOVIEAOTOEITAL £V GuVEXElX OC TPOPANLLO YPOUATIGHOD
o0 ypagnuatos. [T cvykekpipéva kdBe Ol0QOPETIKY] YPOVIKN OTIYUR TOV
TpoPAHatog amoteLel Kal £val SUPOPETIKO YPOUO 6TO YpAeMua. Emdidketor Aourdv
Vo YPOUOTIOTEL TO YPAPNLO LE TPOTO TETO0 MOTE OVO YeEITOVIKOl KOUPol mov givar
EVOUEVOL VO, UMV £€XOVV TO 1010 PO

To mapakdto oyfua amoteAel Eva TaPASELY U XPOLOYPUPTLOTOC:

ZeAida
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

Local Search Operations Ot xéppor 1,2,3....12 cvpPoiriCovv ta
a) Graph with 12 vertices Mofnpoata evd ot axpés ovpPoiifovv Tig
avtikpovoels”’ avtdv .y, to 11 kot to 12 dev
pmopovv vo mpaypatonombovv tavtoypovae. O
YPOUOTIGHOG TV  KOUPoV  ovpPoriler v

¥xpovikn mepiodo Omov Ba yiver to MdOnpuao.

Emopévarg obo xopPfor mov evadvovior dev

b) Random permutation of vertices with greedy coloring ].mopof)v Vo éXOI)V 10 1510 XP(blrla-
Vertices o o
Colors ﬂ ﬂ Ih

¢) Grouping sets

o OB RR RS

d) L:z:sl set first reordering applied
e IR BRSO
¢) Cocl:: relabled

. BB RR R RS
) Greedy algorithm applied again

cor BB R AR

1.3.2. M€6o60ot opadomnoinong (Cluster methods).

211c neBddovg TG KaTNyopilog anTNG aviKOVY TEYVIKEG TPOYPOULUATICHOD GTIG
OTOlEG TOL HELOVOUEVO YEYOVOTA OPYOVOVOVTOL apYlKd o€ ounvn®’ yeyovotmv e
pémo  1é€tol0  wote vo  unv  mwopofralovior ot POCIKEG  OMOUTIOE  TOL
YPOVOOLOYPAUUOTOS, ONANOY] Ol  UETAED TOV  YEYOVOT®V OavTiKpovOuevec:’
KOTOGTAGELS.

YyeTIKEC €peVvEG Kal Tpooeyyioelg Exovv yivel amd tovg White and Chan
(1979), kabmg kou Fisher and Shier (1983), Balakrishnan et al. (1992).

O olyopiBuog emilvong tov TPOPANUATOS ®POAOYIOV TPOYPOLUUATIGLOV
dwyepiletan ta  “ounvn®’ TV YEYOVOT®V, Kol OYl TO UEUOVOUEVO YEYOVOTO,
OVTIGTOLYMVTOG TO GE YPOVIKEG GTIYUES LE TPOTO TETOLO MOTE VO PEATIGTOTOLOVVTOL
AOUTEG QTOTI|OELS TOV EKTOOEVTIKOV £PYOVL OMMG OTALTOVLEVES YPOVIKES OTOCTAGELS,
TPOTEPALOTNTEG GEPAS , XOPNTIKOTNTES MBOVGOV K. 0.

211c nebodovg avTé emonpaivetal To YeVIKO TOVG UELOVEKTNIA TOV OTL TO

“ouvn®’ tev yeyovotov oynuatifoviol apyikd mpv to Eekivnuo tng oAyoplOpikng
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

dwdwaciog emilvong unv emrpémoviag £tol v €E€Taon Kot GAA@V mlavdv

oeVaPIOV AVCGEWV.

1.3.3. M£60060oL Lkavomoinong nepLopLlopwyv (constraint-based methods).

Koatd tic pebddove avtg e katnyopiag 1o mpoPfAnue poviehomoteitor wg
évo. GUVOAO UETOPANTOV 7OV TPEMEL VO IKOVOTOW|COVV L0 GEPE TEPLOPICUDV
EKQPUCUEVOV GE €EIGMOELG KOl AVIGOTNTEG,.

Ov mepropiopol avtoi dvvatar vo yopilovtor e 00 Koatnyopieg Tovg
Avompovg (hard) kot tovg Xaropovg (soft).

Ot awotnpol meplopiopol givor kavdveg mov dgv dvvatot va mopaflacTodyv Kot
OVCLO0TIKE 0ploBETOLV TO GHVOLD TOV EPIKTMOV ADCE®V TOL TPoPAruatoc. Tétolot
etvat yo Topaderypo:

o) Ate&oyoyn padnpdtov pe Kovods ’mdpovg’’ dev HTopoldV Vo, TopaypaLLULATICOOUV
ToTOYPOVE (). HaOfHOTO e KOVOVG POITNTEG 1] KOWVOUS KoONYNTEG K.A.T.).

B) Ot “’mwépor’” mpémet va. givar emapkeic (m.y ot portntég dev dvvatar vo, Eemepvoiv
o€ aplouod TV YOPNTIKOTNTO TOL dWUATIOV EEETAGEWVY).

O yarapoi mepropiopol eivor kovoveg mov dev givar embountd aArhd dvvarton
va moapafractovv. Ovcuootikd o Pabudg emitevéng TtV YOAUPOV TEPLOPICUDV
mpocolopilovy v mowdTNTO TV OIPOPOV EPIKTOV Avcewv. Térolor yoahapoi
Kavoveg Umopel va givat ylo Topadety Lo
o) LoOMUOTO LE KOWVOUG GOLTNTES VO SLOTNPOVV XPOVIKES OMOGTAGELS,

B) mpoypappaticpds vopitepa yio to podnuote peyordtepwv ’mopmv’’
y) d1ataén pabnudtev pe CLYKEKPIUEVT GELPA TPV — UETA K. 0.

Ev ovveyela to mpoPAnua Aovetor, og mpog tov Pabud tkavomoinomng twv
TEPLOPICUMV, LLE TNV YPN 0T Kdmolov aAryopiBuov eniivong cuviBwg amd Tov Ydpo Tov
YPOUUKOD TPOYPAUUATICHOD, €0V KO EPOGOV 1 VITOAOYIGTIKY] TOALTAOKOTNTO TOV
npoPAnuatog to emtpénel (NP- mAnpeg 1 o).

Yyetikéc Epevveg amotedovv ot Brailsford et al.(1999), White (2000).

1.3.4.Eupetikeg Ko peBeupetikég uéBodol (heuristic, meta-heuristic methods).
Ye MEPWTAOCEIS TPOPANUATOV ®POAOYIOL TPOYPOUUOTIGHOD 1) VITOAOYIGTIKT
TOALTAOKOTNTA. €ivol TETOWL MOV OEV EMUITPEMEL TNV  OVOALTIKY (YPOUUIKY —

TOA®OVUUIKT) ADGT QVTOV 68 KATOLoV €DA0Y0, EPIKTO VTOAOYIGTIKO YPOVO.
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : EIZATQrH.

Q¢ ek toOTOV, YPNoomooVVTUL UEHOJOL €VPEONG KATOLOG TKOVOTTOUNTIKNG
Aoong kat Oyt amapaitnta TG PEATIOTG. O1 péEBodOL avtov KoTaTdocoviol oe 0HO
KaTnYopies, evpeTikég Ko pebevpetiéc pébodot.

O1 gupetikég pébodot entAvonc mpoPfANUAT®V aviKOVV GTO TEGIO EpEVVAG TNG
TEYVNTNG VONUOCHVNG KO YPNOLUOTO00V Kavoveg cuviiwg o ahyoplOpkn Hopoen
OV UE GLGTNUOTIKO TPOTO KATAANYOLV GE * 1IKOVOTOMNTIKEG” AVGELG.

AxoAovBobV €va LOVOTTATL, HLEGO OO L0 ETOVOANTTIKY dtodkacio, 1 omoio
ovyKAivel otV KOADTEPT ADoT TOL povoTatiov avtod. Ouwmg 1 dtadikacio avtn dev
amovTd oto €dv LmAPYoLV Kol GAA0 povomdrtio To omoie €miong GLYKAIvOuLv Ge
KovoTomTikéG 1 Kot KoAvtepeg Avoelg. H edpeon pog PéEAtiomng Avong amd éva
pepovopuévo medio kot Oyt amd OAOV TOV YOPO TV AVCE®MV €VOG TPOPANUATOG
ovopaleton ’tomkd‘’ BEATIOTO.

Xy e&éMEN TV eLpeTIKOV HeBOd®V  dnpiovpyovvtal ot pedgvpeTikoi
pnéBodor. Amotelodv texvikég povtelomoinong Kot ovalntnong mov 0gv 0d1yovv
dpueco oe kamowo ’tomikd PéATioto’. XPNOWOMOIOVING OCOQPEIS  1O1OTNTEG
OLYKAIvOUV G€ éva OAO Kol KOALTEPO amotélecpo pe €vav, Oo Aéyaue, un-
TPoPAETOUEVO TPOTO.

Ewwotepa yio v enihvon mpofAnpudtov @poroyiov mpoypoUUaTIGHOD TIG
televTaieg 000 OekaeTies eloNYONGOV OPKETEC TPOCEYYIOELS EVPETIKAV, LEOEVPETIKADV
puefodwv. Mepikoi amd tovg mo yvwotovg alyopifuovg eivar  mpocopolmpévn
avomnon, n avalnmon tabu, ot yevetikol adyopiBuot (genetic algorithms). k.a.

ATO TIg TPDOTEG OYETIKEC dNpOcIEVpEVES Epevveg eivon Burke and Ross (1996),
Burke and Carter (1998), Burke and Erben (2001).
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

1.4. Q.11 TV StaAéiewv TOV padnuaTwy.

2T TOPOKAT® EVOTNTEG OVOPEPOUOCTE MO GUYKEKPIUEVA GTO TPOPALOTL
Q.I1. mov a@opohv To TAVETGTNUIAKA WpvpaTa. Avtd yopilovioar oe 000 Pocikég
Kot yopies.

Tov @poldylo mpoypoppoticpnd tov dwwiééemv tov poatnuatov (Q.ILA),
oniadn v kabnuepvr| didackario oTig aibovoe.

Tov wpordYl0 TpoYpaUUATICUO TV e&eTdoemy Tov podnuatwv (Q.ILE), oto
TEAOG TNG EKTOLOEVTIKTG TEPLOSOVL.

Kotd tov opopd, 1o Q.ILA. evd¢ ToveEmMOTNUIOKOD 1OpVUATOG QPOpd TOV
TPOYPOUUATIGHO TOV GLVOAOL T®V JAéEemv, tov KdBe padnuatog, ywo Evav
dedopévo aplipd aBovcdV Kot YPOVIKGOV TEPLOd®V oL ovopdlovtal dtobéctiot
“mopor’’.

To mpoPinua  avtd powdler pe 10 obvnbeg  ®poAdYlo  TPOPANUL
TPOYPOUUATIGLOD TOV TAEEDV VO Xyoieiov. H dapopd éykettal 6to 0Tt 01 d1aAéEELS
duvatal va EXouv Koo eortnTég amd dapopa £I1 Kot GY0AEG VD GE £Vl GYOAElD
10 k6O padOpo apopd pio cuykekpuévn TaEN pobnTtodv, piog GYOAIKNG XPOVIAC.

Emnpooheta ov dobecipudtreg oe aibovoeg ko ot yopntikdtnteg mailovv
Wwitepo poA0 6T0 ®POAGYI0 TPOPANUE €VOC TMOVEMIGTNUOL EVM GTO GYOAMKO
TPOPANUO Ol TapApeTpol atBovcdv cuVHBmS mapadeimovtal, a@ov 1 KAOE GYOAKN
TaEN ExeL TNV O1K1d ™ mpoowmiky| aibovsa. BéBata vapyovv meptTOGEIS GYOAEI®V,
ouvnBwg Teyvikd Avkela, pe ToAdmAokT 016pOpwon dmov ot pabntég emhéyovy amod
dlpopa  pobnquoTo Kol OmOL O TPOYPOUUATIOHOS  Holdlel pe  avTOV  €VOC
TOVETIGTNUIOKOD WOPVLATOC.

211g mopaypdeovg mov akoAovBovv mapabétetar 1 Paciky] dutdT®oT TOL
TpoPAnuatog Ko v cvvexela eaiveton mog ewonydn n €vvola g PerticTonoinong

070 TPOPANL Kot TToleg mapaArayég kot HeBOdoVE eMAVONG TOL GLVAVTIOVVTAL GTNV

Biproypaopia.

1.4.1. AvatOnwon tou tpoBAnpartog Q.M.A.

Yy Piproypagio VITAPYOVY  OPKETEG  OLPOPETIKEG  OLOTLIMGCEL  TOL
npoPinuatog Q.IL.A. AxoArovOel avt) Tov Tpoépyetar and v Epevva tov de Werra
(1985).

ZeAida
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

OpiCovtar ot petafAntéc:

o  Ap1Oudc pabnudtov Q kot to kabe padnpa eivar Ki, Ko Ks.......Kq.

e [ 1o kaOe pabnuo K; (i=1....Q) avtiotoryodv apOuog li Starkééemv.

o  Ouadec “avtikpovopevov:’ padnudtov pe Kowvodg eortntég eivar I e apOuo.
H «éBe opdda eivor S;5,Ss.......Sr. Ot dwdé€elg tov pabnudtov g kdde
opadag Sy (r=1....R) dev duvato va dieEaybobv Tavtdypova.

o ApOuog ypovikav meptddmv givarl P. O péyiotog aptBpuog dStohéEewmv mov pmopovv
va de€oyBolv o pia ypovikn mepiodo cvpPoriletar pe Lg (k=1.....P) o omoiog
SUOPEOVETAL OO TNV EKAGTOTE S10BEGILOTNTA ABOVGDV.

H dwotdmmon tov mpofAnuotoc £xel og e&ng:
Bpeite ta Yk pe (i=1..Q pabnuata, k=1...P xpdvot) vid tovg meploptopong
1) SiiYu=1L Vi=1..Q

2) ZiZfYLkSLk Vk=1..P
3) Yies,Yie <1 Vr=1..R k=1.P
) Yp=011 Vi=1.0Q k=1..P

6mov Yik =1 otov 1 dudheén tov podnuartog K avtiotoymOel oty ypovikn mepiodo K
Kot Yik =0 otav oyt

O mepropiopdg (1) daceariler 6t yia to kéOe pabnuo Ki 0o mpaypoatomomOei
0 0m®oTOg aplBudc Tov | avtictorywv SodéEemv oTIC SIAPOPES YPOVIKES TTEPLOdoVg K
and 10 1 émg 10 P.

O mepropiopdg (2) daceodiler 6Tt oty kébe ypovikn mepiodo K dev Ba
POy LA TOTO 00OV TEPIGCOTEPEG SOAEEELS A0 TOV EMTPEMOUEVO UEYITTO aptOud L.

O mepropiopdg (3) dwopodriler 6TL oty Kabe ypoviky otyun K dev mpokettol
va. Tpaypatorotnfovv tavtdypova O0AEEELS aVTIKPOLOUEVOVS HoONUATOV OV
£YOLV KOVOUG PortnTéS (Yo TV Kabe opdda podnudtov Sy).

g apKETEC amd TIC SUTLIMGELS TOV TPOPANLATOG 0vTi Vo 0pilovTotl ot OHAdES
“aviikpovopevav:’ podnuatov Sy (r=1....R) mpoteivetor 1 Swtdmwon piog
TETPOYOVIKNG UNTPpOg * avtikpovdpevav:’ padnpdtov Cqx g 0mov 1o ke otoryeio
Cij = 1 o0tav to podnpota K kot Kj égovv kowvoivg portntég kar Cij = 0 dtav oxt.

To wpoPAnpa SatvmepUévo pe Tov Topamdve TPOTo amoterel Eva mpdPANLL

Avolitnone. O onotosdnmote cvvdvaouds tov Yik =01 1 (i=1....Q, k=1....P) o
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

omo{0g 1KaVOmolEl TOvg TEPLOPIoUOVE Eivarl Hol amodekT AOON TOV TPOPANUATOC

16010 LE OTTOOVONTTOTE AAAO GLVOLAGHO TTOV EMioNG KAVEL TO 1010.

1.4.2. To Q.N.A w¢ tpoPAnua BeAtiotonoinong.

Yty épevva tov De Werra (1985) npootifetal otnv mopandve dtatommon M

€€NG VTIKEILEVIKT] GLVAPTNON:

Q k=P
max Z Dik Yik
k=1

6mov 1o Dik exppblet tnv embBopio pia dtdre€n tov padnpatog Ki va die&oybel otnv
xpovikn otryun K.

Me Vv gl60ymyn TG AVTIKEWEVIKNG GLVAPTNONG 6T0 TPOPANUa TAEOV dvO
AMOGELG OV KOVOTIOLOVV TOVG TEPLOPIGHOVS TOV TPOPAHaTOs dev gival amapaitnto
w6aées. H pia Aoon pmopel va Bempeitar eEAkuoTikOTEP TNG GAANG £AV KATAPEPVEL VAL
Otvel peyaAbTepn T OTNV AVTIKEWWEVIKY ovvaptnon. Me avtév tov tpdmo To
TpoPANua Avalntnong petatpénetol o TpoPAnua Beitistomoinong.

[Tapoddayég OVTIKEILEVIKOV GLVOPTNGE®V VTAPYOVV OPKETEC OTNV £MG
onuepa Pproypapic. H Tripathy to 1992 ypnowonotei v TETPOyOVIKH UATPO
“avtikpovopevav:’ padnudtov Cqyx q 0mov Opmg Tmpa to kébe otorxeio Cij avti yia
1 M 0 exppdletl Tov aplOpd tov Kovav eortnT@v mov &xovv to padnuata Ki kot Kj. H
K6Be ADoMN TOV 1KAVOTO1EL TOVG TEPLOPIGLOVS KPIVETOL KAAVTEPT] OItO TNV AAAN 0td TO
Katé TOGO EAAYIGTOMOLEL TO AOPOICUA EKEIVOV TOV KOWVMV QOLTNTMV OV OVI\KOLV GE
dvo padnpato TovTdYPOV TPOYPOUUATILOUEVA.

Metd tov De Werra (1985) axolovOncav kot dAlot cvyypaeeic. Ou Eiselt
ko Laporte (1987) yopioav tovg meplopioptodc tov TpofANUAToS 6€ oeTnpovs Kot
yorlopovg. Ot avotnpol meplopiopol dtutvndvovtol ®¢ ol Pactkol TePLOPIGUOL TOV
npoPAnuatog mov kabopilovv ToV YDHPO TOV EPIKTOV TOV AVGE®V VD Ol YoAapol
TEPLOPIGHOL SLATLTTMVOVTOL O OVTIKEWLEVIKEG CLVAPTNOELS TPOG PEATIOTOTTOINGN T.Y.

Aubin xou Ferland (1989).

1.4.3. NapaAAayEg touv npoBAnpatog Q.M.A.
Ymv  mopanave Pactky] dTdT®on Tov  TPOPANUATOS  KOTE  Kopovg

TpooTEINKAY emMmALOV LETAPANTEG KO TEPLOPIOUOT AVAAOYA LE TIG 1O10UTEPOTNTES KO
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

TI OMOUTNOEL TOV KAOE TAVEMIGTNUIOKOD 1OpVUATOC. AKOAOVOOVV KATOlEG Mo
OVTEC!
o Ilpoteparotnres  Mn dwobeorpdoTnTeS.

Kotd ) dtopdpemon 1ov wporoyiov TpoypoUUOTIGHLOD TOV EKTUOEVTIKOD £PYOV
VILAPYOVV TOPEUPACELS amd TOVG CLUUETEXOVTEG (KOONYNTES ot TéG) Ol omoiot gite
{todv  CLYKEKPWEVEC TMUEPOUNVIEC TPOyHOTOTOINONG TOL  MAONUOTOC  TOVG
(ITpotepotdTNTEG) €iTE AVTIGTPOPO. UM TPOYUOTOTOINONG TOV UAONUOTOG TOVG EMELON
0o Aeimovv (Mn S100ec1udTNTES).

21V J10TOTMGT TOV TPOPALOTOC L0 TPOTEPOLOTNTO UTOPEL VO EKQPACTEL pLE
TNV TPOCHNKN TEPLOPICUDV TNG LOPPNG:

Yiu >= Vy Vi=1..Q0,k=1..P

o6mov 10 Vik elvan Vik=1 6tav tifeton mpotepardtra 6to va mpaypotonom el
n okeéEn tov pabnuatog Ki v ypovikn mepiodo K xar V=0 6tav dev vmdpyet
TETOL0 OTTOL{TNOM).

Avtictoyyo pio Mn dwbeopotnto ekppdletor Oétovtag mpotepatdTnTa OTIG
vroromeg ypovikég otiypés. Iy eqv mpéner va punv wpaypatoromBel to pddnua K;
TG povikég meplodovg K = 5,6,7 Béteton Vim0 vy k =3,5,6,7 xar V=1 yia 1o
vrorowa K = 1...P extdc 5,6,7.

o IloAramrd Tpipate MaOnpatov.

Xe 0PKETE MOVETICTNIOKA 1WOPOLLOTO LITAPYOVY pabNUaTe TOL APOPOHV Eva
peydAo aplfpd @ortnTdv Kot S1ddoKOoVTaL TAVTOXPOVO GE TOAAL TUNLOTO GTOLOMV
1OV 10pOHOTOC. [0 TV S1ELKOALVGT] TOV TPOYPUUUOTIGHOD TOV EKTAUOEVTIKOD £PYOL
0. Mabnpota autd ToArég popég xwpilovior o€ dapopeTikd TunpoTa. Avtd Bonddet
010 vo. eAaTT®Oel 0 GLVOMKOG aplOUOG  aVTIKPOLOUEVOVS OYECEMV UETOED TV
padnuatov. H tunuoatomoinon avt) tov poadnudrov ovoudletor vrompofinpa
Tunpartomoinong (grouping subproblem or student sectioning) kot to cuvavtdpe
oe épevveg 0mmg tov Laporte kot Desroches (1986), Aubin kou Ferland (1989), Hertz
(1991), Tripathy (1992).

Ot épevveg anTEG LOVTEAOTOLOUV TO VTOTTPOPAN O TUNHTOTOINoNG Ko Bpickovy
™ Pértiot tunpotomoinon tev pobnudteov. O Hertz (1991) mpoteiver pio
dwdkacio emilvong 6mov o aAyoépiBpog oto kdbe Tov Prpa AVvel TPOTU TO
TPOPANUA ®POAOYIOL TPOYPOUUATIGHOD KO HETE TO VITOTPOPAN U TUNUOTOTOINGTG

TOV HoOnuatwy.
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

o  Xpovikég Ilgpiodor petafintig ovapkeras.

2V S TOTOGT TOL TPOPANUATOS O XPOVIKES TEPiodol cupuPoAilovtal pe v
puetapint) k = 1...P kot éxovv otabepn dudpkeln. Ztnv PifAoypoeio Opumg
CUVOVTAE TEPITTAOGELG OOV 01 YPOVIKEG TEPI0O0L EYOVV HETAPANTN SLAPKELX.

2T1¢ TPOocEYYioelS avtég Bempeiton o eEAdytotn ypovikn mepiodoc (m.y. 1 dpa)
Kol Ol OpKEIEG UETOPAAAOVTOL OC OKEPOLO TOAAATAGCI avTS. o Tapdderypa
omv épevva Tov Ferland kot Roy (1985) ot dohéelg pmopovoav va givar gite piog
®pag , gite dVO , EITE TPLOV OPOV.

AopBdévoviag v’ Oyv TV TEPITTOON TOV YPOVIKOV TEPLOOMV LETAPANTNG
SLIPKELNG Ol TEPLOPIGHOL TG OPYIKNG OTUTIMONG TOV TPOPANaTOg Tposaprolovtat
avéroya. IThéov dvo “’avtikpovdpeves” Swdéels li ko lj dev efvar apketd va
tonofetnBodv oe dvo Srapopetikés ypovikég meptodovg Ki kor Kj aiké Bo mpémet
emmAL0V VoL IKovomolovv tov meptopopd Kj — Ki < Ty 60mov to T cvpfoiilet v
ddpkelo g ddreéng tov pabnpatog eved ta Ki kot Kj copporiCovv miéov Tig
YPOVIKEG OTIYUES EVaPENG.

e  Ymompofinpa avrictoiyiong ar@ovomv.

IMa éva 0edopévo @POLOYI0 TPOYPOULO 1 OVTIOTOYIoN TV aBovc®V OTIg
dwAé€elc tov podnuatov K (i=1...Q) ovoudletar vrompdPAnua aviiotoiyiong
aovomv. Axkppng poviehonoinon tov vrompoPAnuatog atbovodv €ytve 1o 1989
oV épevva tov Carter kot Tovey ot onoiot To avélvcov 6 AETTOUEPELL KOl E0GOLV
SLAPOPES EVOAAAKTIKEG SLOTOTMOTG Ko ETIAVGNS VTOV.

Mo mopdderypo avaeépovior oy mepintwon 6mov OAeg ot daAéEelg evog
padnpatog deEdyovrar otny 101 aibovoa, aALG Kot 6TV o YEVIKT TEPIMTOGT OOV
n avtiotoiyion piag aibovcag oty OwbAeln evog pabnuatog pmopel va givon

JPOPETIKY KAOE QOopda.

1.4.4. M€0o6oL entiluong tou tpofArpatog Q.MN.A.
2V mopdypoeo ot TEPLypdeovtal HEBodoL ETAVONG OV EPAPUOGTIKOV
emruyns ota tpoPanuata Q.ILA TOv TOVETGTNUIOKOV WOPVUATOV. AVOEEPOUOCTE

OTIG TTPOTEG TPOCEYYIGELS, OAAGL KO GE UETUYEVECTEPEG TTOV YPTCLUOTOIOVVTOL KOO

OTIG LEPES LA .
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

e Amlomoinon cg Xpopoypaenpo.

O De Werra 10 1985 £oei&e mwg €va @pordylo mpOPAnpa pmopei va
amAoromOei oe TPOPANUL XpOUOYPOPAUATOC.

YUyKeKPEVO G TTPog TNV Pactkn dtotdmwon tov mpofinuotoc Q.ILA.
k&0 Srdeén lij Tov kaBe podparog Ki copBorilerar pe pio kopoen Mij. Ot Stodééelg
Tov 10100 HOONUOTOG TPOPAVAS TPEMEL VO TPOYPOUUATICOVTOL GE OLOPOPETIKES
YPOVIKEC TTEPLOOOVE OTOTE Yo TO KAOE pdOnuo Eexmplotd Kot yio OAEG TIC OVTIGTOLYES
SaAEEELS TOL oL KOpLPEG Mjj evidvovrar.

EmumAéov 1o 1010 yivetor kou yioo Oheg Tic OS0AéEelc ’avtikpovouevov*’
panudtov Ki mov avikovv cg pa opdada Sy.

o Axépmog I'pappikdg Mpoypappotiopdc.

Apxetol  ovyypaeelc  mpocéyywoov  ta mPOPANupatd  @POoAoYiov
TPOYPUULUATIGHOD HE TNV YPNOTN TEXVIKOV OKEPALOV YPOUUUKOD TPOYPUULUATIGLOV
(Breslaw 1986, Shin kot Sullivan 1977, McClure ka1 Wells 1984, Tripathy 1984,
Ferland ko Roy 1985, Tripathy 1992).

IMo ovykekpéva o Tripathy (1984) epdppoce pio teyvikn yoAdpwong
Lagrange. Emurpocfeta enékteive v TEXVIKNY TOV GUUTEPIAAUPAVOVTAG GE QLT KoL
10 VompOPAnua Tunpotomoinong Mabnudtwv.

Eniong ov Ferland xow Roy (1985) povielomoincov to mpofAnue. g éva
TPOPANLO. AVTIGTOT(IONG KOl TO EAVGAV OTAOTIOLOVTOC TO 6€ TeTpaymvikd (Quadratic)
TPOPANLO avTIGTOLYIoNG.

e Movtéha Awktvokav Poov.

Ot Dyer kou Mulvey(1976), Mulvey, Chanal(1982) kotw de Werra, Dinkel
(1989) ka1 GiAol, mpdtEWVAY TNV ¥PNON €VOG HOVIEAOV OIKTLOK®OV POMV O TOV
TLPNVOL TOV OAYOPOLOL ETiAVGNG TPOPANUATOV ®POLOYIOL TPOYPUUUATIGLOV.

To diktvokd poviélo mov epdpuoce o Dinkel to 1989 amoteleitar and tpia
enineda. To npmto eminedo ovopaleton eminedo Tunpatov(Department Level) kot
nepthapPavet pia < Kopven®’ yu to kédbe Tunua tov Iovemomuoakod 10pHuatog.
Oleg o1 kOpvLEEG TOL TPAOTOL EMMESOL €lvol EVOUEVEG O©E U0 KEVTPIKN
Cmym®.

To Odevtepo eminedo ovopdaletan eminedo Xyohodv & IIpoocwmikov
(Faculty/Stuff Level) ka1 mepthappavetl pia kopven yio tov kabe mhovd cvvdvoaoud

Kabnynm kot Mabnuotog mov dddoketor. Ot KOPLEEG TOL OEVTEPOV EMTESOV
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

oLVOEOVTOL UE TO TTPMOTO OvOAoyo pe To Tunuota oto omoio ot KaBnynTéS aviKkouy.
To tpito eninedo eivon to eminedo MéyeBog ArBovoav & Xpovikég Ilepiodor
10 omoio meptlopPdaver pi kopven vy kaBe mBovd cvvdvacpd aibovoag Kot
YPOVIKNG ePLodov. Kdébe Kkopven tov Tpitov emmédov cuvosetal e KOPLPY| TOL
devtepov povo otav 1o péyebog g aibovcag eivar copPatd pe tov aplud twv
(QOLTNT®V TOL LB LLOTOG.
H «é0e évoon peta&d tpitov Kot 0e0TEPOV EMITEIOV AVTIGTOXEL KOl GE pio

mBavn O18AelN, OTWS PATVETAL GTO TAPOUKAT® GYNLLOL.

Mapadeiypa xpiong Movrédou AikTuakwv Powv yia Tnv emiAuon tou Q.MN.A.

o
A\
—k@] Smith 101

') o\
@
o
Smith 203
®
S Size 50
ize
o TT9:30
XU(1,1,3,2)
XS(ij) XA(ij.3.2) Size 70
TT79:30
e @
® ® o
® ® ®
® XC
Master Department Faculty/Staff Room Size/Time Master
Source Level Level Level Sink

To dwrvakd povtélo pmopovoe va Avbel oe mOAVOVLUIKO YpOVO OPMG OEV
dtcedMle 6T dev Ba avtioToymOel évag kabnyntg o€ TOALEG StahéEelg Yo TV 1dw
xpovikn mepiodo. H dwdikacio Avong emavorappdvoviay TOAAEG POpEG HEXPL M
EPIKTN AVoM vo gpeavicbel, kapd eopd kor pe v avlpomvn mapepufoin oto
EVOLIUETO OTAOLOL.

o Ilpocéyyion 7tov mpoPiqpotos Q.IIA Pacer kavéveov (Rule based
approach—RAPS).
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

Amotelel teyvikn enilvong mov Pacileton ota Eprepo Xvotinatoe (Expert
Systems) ko TpotdOnke otig £pguveg v Meisels (1991) ko Solotorevsky (1994). O
Solotorevsky otnv mpoomdbeia Tov Vo TPOCEYYIGEL YEVIKG TPOPALOTO KOTOVOUNG
“mopwve’ Oploe €va cvuotnua Pacicpévo Ge Kavoveg to omoio ovopdotnke RAPS.
Metald GAA@V TO Ypnoonoince Kot yw tnv emihvon mpoPinuateov Q.ILA.
TOVETIGTNUIOKOV 10pVUATOV Kavovtog pio pikpr uetatpomn 6mov ot daAééels |
BewpnOnkov g “’dpactnpldmrec’’ kot ol Ypovikég mepiodol K wg “’mdpot’’ otoug
0moioVg £MpENE VOl AVTIGTOLYNOOUV.

To RAPS £yet1 mévte thmovg kavoévev mov ovopdloviol Kavoveg avTiotoiyiong
(assignment rules), kavoveg meplopiopcdv (constraint rules), kovoveg TOTIK®OV
arlayov (local change rules), xavoveg miaiciov (context rules), kavoveg
npotepatotnToV (priority rules).

O1 kavoveg avtiotolyong kabopilovv Tov Tpdémo mov Ba avTicTorYoVVTOL OL
SWAEEEIS OTIC YPOVIKEG TTEPLOSOVS KOl OTOTEAOVV TOV TLPNVA TOL GLGTHHATOS. Ot
KOVOVEG TEPLOPICUMY TPOGdlopilovv TIG amoutnoelg mov pia Adon ogeiier va
wavorotlel. Ot KovOveG TOTIK®OV OAAOYDV €POpUOlOVIOL CE TEPUTMOOCELS OOV 0L
OwreEn dev umopel va  avtiotoyynBel kdmov, Pdoel TOV  ApIKOV KAVOVODV
avtiotoiynong. Ot kavoveg mhoisiov kabopilovv to Tt mponyeital Tov GAAOL VD Ol
KOVOVEG TPOTEPALOTTAOV GUYKEKPILEVOTOOVV TIG TPOTEPOLOTNTEG OOALEEMY Kot
YPOVIKDV TEPLOOWV.

Xpfon eumepik®v cvotnudtov ywoo v emilvon mpofinudrov Q.ILA.
ocuvavtape Kot og GAlovg peretntéc. o mapadetypo ot Dhar kot Ranganathan (1990)
TPOTEWVAY TNV ¥PNon evOg €101koD cvuotipatog pe v ovopacsio PROTEUS ya v
Katovoun konyntov oe oepég SwAEemv  pobnudtov kKol GOYKpvov T
OTOTEAEGLLOTO TOV LE OTA TEYVIKAOV OKEPULOV TPOYPOUUATIGHLOD.

e Ilpoypappatiopniég pe mepropispovg (Constraint logic programming approach -
CLP).

To ovomupa ’Constraint logic programming — CLP*’ mapovcidotnke omod
tovg Jaffar xon Lassez to 1987. Amotehel évo gpyoleio povielomoinong edikdv
TPOPANUATOV GTO OTOI0 TAPEYETOL 1) SVVATOTNTO VO, SNAMOELS TIG UETAPANTEG TOV
TPOPANLOTOG KoL VO BEGELS TIG AMALTNOELS LEGH TEPLOPIGUAOV.

To CLP Aover 1o mpoPfinuo eEetdloviag TP®OTO TOLG TEPLOPICUOVS KO
“KAOEVOVTAGS” OvVAAOYO TOV YMPO TOV AVcE®V Omov gpgovifovtol oyeTIKEG

“aviikpovoelc”’. H pébodoc amoterel éva “mowydpiopa’’ avaljtnong omov ot
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

TEPLOPIGUOL EMTPETOVY GTO GUOTNUA VO, OEL " UTPOCTA’ KO VO, ATOPVYEL OTOTLYIES
€0PEOTC LG AVOTG.

Mo mpofAnpata Qpoioyiov [Ipoypoppaticod To OGN EPAPUOCTNKE OTd
toug Azevedo ot Barahona to 1994. Xpnowomoincav piac CLP yAmooco
TPOYPAUUATIGHOY 1 omoia. ovoudotnke DOMLOG kot amotelohoe emEKTOON NG
npovmapyovcag s CHIP (Van Hentenryck 1991). Ewdwkdtepa n DOMLOG é6wve v
duvatodtto vo opileTor omd Tov XPNOTN €VOG TEMEPAGUEVOS YDPOG TIUAV Yol TIG
HeTaPANTEG Kot va epeoavifovTal To ovAAoYo EVPNOTO TOV GUGTHHOTOS YU OVTEC.

Apxetol emmAéov  pedemtés  epdppocav, pe  emtuyio,  YAMGGECS
TpoypoppaTicpod Paciopéves otoug meproptopots (Constraint logic programming)
ywo. TV ovTipeTonion tpofinudtov Q.I1.A. Evéewktikd avagépetar Frangouli -Gueret
(1995) kou Henz - Wurtz (1995).

e Avalitnon “Tabu® ywu to apopinpoe Q.I1A.

H pébodog avalnmmong “’Tabu®’ ovikel 6tOovV YOPO TOV UHEDELPETIKOV
peBdd®V Yo TpoPANHata oL dEV ADVOVTOL GE KATOLOV EPIKTO TOAV®VVLUIKO ¥povo. H
pébodoc  Paciletar oty  €vvorr g  “yertovids’. ‘Eoto  éva  mpoPAnua
Beltiotonoinong P kow S o ydpog avalnnong tov epiktdv Avcewv kot T n
OVTIKEYLEVIKT] GLVAPTNOT TTPOG eAayioToToinoT. ZopPfoliletar pe S € S n kabe ekt
Adom Tov poPAnuatog Kot opiletot yio v Kabe avtn QKT Adon S pia cuvaptnon
N(s) n omoio vToAoYilel Tig YeITOVIKEG ADGELS.

H pébodog Eexvael and pia apytky Avon  Sinit ,n omola £xel Ppebet eite pe
Kamolo GAAN péBodo eite Tuyoio, KOl HETOKIVEITOL GTOV Y®MPO S TOV AVGE®V E
Ppota amd v pio Abon otig yertoviég” g aAAng. To oynua tov Ydpov TtV
AMGEMV Kol 0 TPOTOG e TOV OTO{0 EvMVOVTAL Ol < YertoviES”” Tmv Avcemv Kabopilovv
v emtvyio 1 Ot ¢ nedddov.

IMa 1o TpoPinua Q.I1.A ota tavemiomokd Wwpopata 1 pEBodog avalntnong
“Tabu®’ epapudotnke amd tov Hertz to 1991 xon 101992.

O Hertz yopioe tovg meplopiopovg tov mpofinuatoc QILA. oe avotnpovg
Kot yolapovg. Tlapd tavto g @ikt AVom ToV TPOPANUOTOS dEV OPIGTNKE OTY| TOV
fo Kavomolohoe TOVG AVGTNPOVG TEPLOPICUOVS KOODG 0 YDPOG AVCEWV TV
QLOTNPOV TEPLOPIGUAOV deV NTOV “evopuévoc®’, mpoimdbeon omapaitntn yo o
pébodo. O Hertz enétpeye otov adkyopiBpo va ’mionyndel ©* kot péca amd pun eQKtd
YPOVOOLOYPAULOTA BE@POVTAG G EPIKTEG OKOU Kot ADVGELS Omov dtahéEel yivovtal

TAVTOYPOVA LLE KOVOVS POITNTEG Ko KaBnynTéS.
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. AIAAEZEQN.

Q¢ yertovid N(S) ¢ kabe Abong S opiotnkay OA T0, YPOVOILOYPALUATO TOV
TPOKOLATOVV Ao TNV AVon S edv avtiotoyndel n kébe d1dAeén i o dapopetikn
xpovikn mepiodo K kot amodeiytnie OtL 1 dadikacio vty odnyel Tavio o€ KATO
EPIKTN AVOM.

Q¢ avrikewevikp ocvvaptnon f mpog eloyiotomoinon eixe opiobei 10
otafuiopévo abpotopo Tov aplfpod TOV KOONYNTOV Kol TOV QOUTNT®V Ol 0Toiol
TPOEKLTITE VO TOPEVPEBOVY TOLTOYPOVA GE VO 1 KOl TEPIGGATEPA YEYOVOTO GTNV
Kk@Oe ypovikn otiyun. H oamapoitmtn oapyikn Avon Sinie tov odyopiBupov eiye
vmoAoyiebei tuyaio (random search) .

o T'evetikoi arlyoprOpor yra to wpofinpa Q.ILA.

Ot I'evetikoi alyopiOpor Davis (1991),Michalewicz (1994) sivan pia teyvikn
emilvong yro TpoPfAnuata BEATIGTOTOINONG TOL VKOV EMIONG OTIG LETO - EVPETIKEG
pefodovG.

Y& ovTOloTOA] pHe dAlec TeyVKEG, Ommg M avalntnon tabu kot 1
TPOCOUOIWUEVT) AVOTTNGT, O YevETIKOL aAydpiBuot dev mepropilovv otnv avalntnon
og “yerroviég”’ piag Avong aAld Eekvavtog omo Evay apykd TAnbvoud Acswv (Ot
AOPOITNTO EPIKTMOV) SAGTAVPMDVOLY TIG ADCELS, LE TPOTEPULOTNTA OTIC KOUAVTEPES
QVTOV, AVTLYPAPOVTAG KOTE KATO10 TPOTO TNV £EEMEN WG YEVIAG TPOG TNV EMOLEVT).
Amodewkvietar 0Tt 1 OAn dwdikacio odnyel oe mANBvopOLG Avcemv pe OAO Kot
“eAKLOTIKOTEPAL” YOPUKTNPIGTIKAL.

Ye mpoPrquata Q.ITA. ypnowomombnkav apyikd amd tovg Ling (1992) kot
Paechter et al. (1994) a1 £KTOTE YPNOLLOTOLOVVTOL LLE IKOVOTOUNTIKA ATOTEAEGLLOTO.
o Aowég mpooeyyicelg.

Mia npocéyyion Aoykov mpoypappatiopod (logic programming) mpotadnke
10 1992 and tovg Fahrion kot Dollansky. Tapeppepeic texvikég GLVAVTALE KOl GTOVG
Monfroglio (1986) ka1 Ling (1992).

[Ipocéyyion pe ™ péBodo axépaiov mpoypaupaticpod otdoywv (integer goal
programming) cuvvavtdue otig épsvuveg tov Harwood ko Lawless to 1975, evo
tpelg  Oopopetikég mpooeyyioelg Paciopévec oe  dapepiopd  ovvorov  (set
partitioning), texyvikny ypopoypaeruatos (graphcoloring) kot mpocopoiwpévn

avomtnon (simulated annealing) cvvavtaue otov Dowsland to 1990.
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Mépog 10 OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. EEETAZEQN.

1.5. Q.II. TV e€eTdoE®V TOV pabnuatwv.

To mpopAnua mporoyiov mpoypappatiopod twv Eéetdoemv tov padnudtov
Q.ILE., og éva movemomuokd 10pvpo o@opd TV ovVTIoTOl(IoN €VOG OEOOUEVOL
aplBpov efetdoewv mov mpémel vo. mpaypotomoinbodv o évav dedopévo apliuod
YPovVIKaV mepddmv. To mpdfinua QILE. sivor mopdpolo pe 1o mpodPAnua
Tpoypappaticpoy  teov  owAéEewv  QUILA.. TloAAéc @opéc, HOVIEAOTOMGELS
TPOPANUATOV ®POAOYIOV TPOYPOUUATIGHOD UTOPOVV VO TPOGUPUOGTOVV Yo, TNV
AVTILETOMION Kot TV Vo mpofinudtov Q.ILA & Q.ILE.

[Tapa tavta emionpaivoviot KAmoa xoapaKTNPLoTiKa Tov TpofAnuatog Q.ILE.
T0. omoia, glval eVPEWS ATOdOEKTO, OTL dSraPEPovV amd 0Tt 6To TPOPANa Q.ITA.

e Ta to k6Oe padnua etvon pio e&€taon evod oto QITLA. eivon TOAAEG SIOAEEELS.

e O “avrikpovoelg”’ tov podnuatov mpog EEETaon, yioo kowvovg @ottntés, eival
aVGTNPOG TEPLOPICUOS, EVD MG TPog TS OAéEelg lomg ko va emtpomel pia
StIAeEN va €xel Koo PoITNTEG e pia GAAN.

e  Ymbhpyovv dapopeTikol TOmOL mepopicu®dv. [a mapdderypo cuvnbwg amorteiton
va yivetot, yio Tov KaBe eortmty, pio e&étaon avd pépa N vo pnv el ToAAESG
OLVEYOUEVEG EEETAGELS, TO OTTOI0 JEV 1OYVEL Yo TIG OLOAEEELS TV LaBnudTov.

e To g0pog TV YpoviKOV TEPOdV G¢ pio eEETACTIKY LITdPYel TOAVOTNTO Kot VoL
oAAGEEL, av TpokOYEL KATL, €V Ol YPOViKEG mepiodol TV OALEEV TOV
padnuatov eival ek TV TPoTEP®V oTadepot.

o Téhog oe pio aiBovoa vmhpyer mbavonTa vo mpayuatomombovv e&etdoelg
TEPLOGOTEP®V amd evog pobnudtov (my. e&étaon AyyhMkov kot eppovikdv

poli otnv aifovoa B1001) kdtt mov givor advvarto va cupPei yio Tig SlaréEelc.

AxolovBovv 1 Bacikn padnpatikn dtetdmmon tov tpoPanuatoc Q.ILE. gvog
TOVETIGTNUIOKOD 10pOUOTOG, 1| £vvola TG PeAtiotomoinong oto mpofAnua kabmg Kot
ot Paocwkég maporiayéc, mpooeyyioelg kot pébodor emilvong tov mpofAnpoTod,

EeKVOVTOG OO TIC TAANLOTEPES £ GNLEPQL.
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KED.1 OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. EEETAZEQN.

1.5.1. Baown padnpatiky Statdnwon tou npoPAfpatoc Q.N.E.

H Boown dwtdnwon tov wpoPAnuatog QILE. gival oyeddv mapodpowo pe
avtv tov Q.ILA.
OpiCovtar ot petafAntéc:

o  Ap1Opdc pabnudtov Q kot to kabe padnua eivar Ky, Ko, Ks.......Ko.

o  Opadec “avtikpovouevov:’ ponuatov e kotvovg gottntég ival R og apBpo. H
K@Oe opdda eivan S1,52,S3.......Sgr. Ot e€etdoeig tov padnudtov g ke opdadog
Sr (r =1...R) dgv dvvazor va de€aybodv Tovtdypova.

o ApBuog ypovikadv otrypmv gival P. O péyiotog apBud eEetdoemy mov wmopovv va
die€aybobv oe pion ypovikn otiyury ovpPoriletoan pe Ly (k=1.....P) «o
SpopeOVETAL atd TNV EKAGTOTE S0 LOTNTA ABOVGDV.

Na Bpebodvta Yy Vi=1..Q,k =1 .. P vrod tovg neplopioponc

1) Y=Py, =1 vi=1..Q

2) Y0V <Lp Vik=1..P

3) Yies,Yu <1 Vr=1.Rk=1.P

4) Yy =011 Vi=1..0,k=1..P
omov Yik = 1 6tav n e&€taon tov pobnuotoc Ki aviistoynmbei otnv ypovikn mepiodo
k kot Yik =0 otav oyt

O mepropiopdg (1) drusearilet ot yia to kabe pabnpa Ki 0o mpoypotomomOel
pio ko povo g€graon. Avti yo ©* =1 ©°, oto mpoPinuo Q.ILA. eivar o apBudg tov
dwréEemv li yuo to kdOe pébnpa Ki.

O mepropiopdg (2) daceoriler 6Tt oty kdbe ypovikn mepiodo K dev Ba
TPAYLOTOTON B0V TEPIGGOTEPES EEETAGELS OO TOV EMITPENOUEVO HEYIETO 0plOuno Ly
(6pota 0Tmwg oto Q.I1.A).

O mepropopds (3) duoporiler 6TL otnv KABe Ypovikn otiyun K, kot yuo tv
K60 opdoa pabnuatov Sg Ogv TPOKETOL VO TPAYUOTOTONHOVV TOVTOXPOVA

e€etdoelg pobnudtov mov £xovv Kovovg eortntég (dpota dnwe oto Q.IT.A).

1.5.2. To npoBAnpa Q.MN.E wg npofAnua BeAtioctonoinong.

Ot mopamdve meplopicpol g Pacikng dwutdnwong tov tpofAanuatog Q.ILE.
AmOTEAOVV TIC OVOTNPEG OTALTNOELS TOV i AVom opeirel va ikavomotel. [Tépa avtdv
VILAPYOLY Kol YOAUPEC OMOUTNGES OV givor emBupNTO Vo IKOVOTO0UVTOL. AVTEG

eKQPALOVTOL MG OVTIKELLEVIKEG GUVOPTNOELG TPOG PEATIGTONOINGT TOV TPOPALOTOC.
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KED.1 OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. EEETAZEQN.

O mo ovvnbiouévog TOTOC YOAOPOL TEPLOPIGUOD , TOV GLVOVTAUE OTNV
BpAoypapio yioo to mpoPAuota QILE., sivar 10 6TL éva ypovodidypoppo
e€eTaoTIKNG oPeilel vo. amo@evYeL, Yoo Tov KABe @ottntn, vo €xel dvo eEeTdoelg og

ovveyOUeVEG povikég meptodove. H e&icmon mov 1o ekppdlet sivat
k=P-17r=R

min z Z z Yir Yika

k=1 r=1ije€S,

H oavtikeevik, avty ocvvaptnon petpdet to (evyapa | & j eetdoswmv
LOONUATOV TOV AVKOLV GE Uio OHAd0 Sy KOWVAV QOITNTOV Kol Tpoypappatitoviot
og yerrovikég K & K+1 ypovikéc meptodovs. Kabbg to yvopevo Yik * Yike1 elvon évan
unoév, avéioya pe To av 1oyveL 1| Oy M yertvioon padnudtov pe Kovovs ottntég, To
emBouuntod givor 1 €AOYLOTOTOIMNGON TOV YELTVIAGE®Y ONAAON 1 EAOYICTOTTOINGT TNG
OVTIKELEVIKTG OLTNG GLVAPTNOTC.

IToAhoi peletntég, my. Mehta (1981), dev apkéotnkav oto av givar 1| Oyt
yerrviaon 600 ’avtikpovOpevemv: HoONUATOV OAAL EMITALOV, GTNV OVTIKELLEVIKT
ocuvéptnon, otabpcav v kdbe yerrvioon pe tov aplfud TV KOW®V POITNTOV TOL
EUTAEKOVTOL GTO OO LOTO QVTAL.

Ot Laporte ka1 Desroches to 1984 eméktevav tnv amaitnon pn yewrvioong
Aoppdvovtag vroyrn podnuoata Tov omoimv N eétacn améyel £oc kot 4 XPoviKEg
TEPLOSOVC.

To 1994 o Carter yevikevoe TOVG TOPATAVED YOAOPOVG TEPLOPIGLOVG
Beopoviag og un emBountd évag @ortng vo €xel X eEeTdoElg G Y YPOVIKEG
neplodovg. Znv épevva tov Carter Bewpodvtanr yeltovikég 1 TEAELTAN YPOVIKY|
nepiod0g TG oG LEPAG KL 1) TPAOTY TNG EXOUEVNG, KAODS Kot S0 ypovikol mepiodot
TPV Kot peTd to peonueprovo. H dvoapécokeia dvo cuveydpevov eEetdcemv Otav
puesorafet 1 Oyt n viyta N to yebuo dev givar n oo O Carter avtipuetdmos v
JPOPA AT TPOGHETOVTOG EIKOVIKEG ATOYEVUATIVEG YPOVIKES TEPLOSOVC.

O Corne to 1993 6pioe po EAAPPADS OPOPETIKT] OVTIKEWEVIKT] GUVAPTNON.
Oewpel pun emBountd Evag EorTNTNS Vo £XEL o) TEPIGSOTEPES OO LU0 EEETAGELS OE L
puépa B) 000 cuveyxdueveg EETAGEIC KOl Y) OLO €EETACELS TPV KO UETA TO YEVLLOL.
Eniong ,tov avompd mepoptopd g Pacikng datvmmons, dnAadn 1o va unv €xet
évag ot dvo e€etdoelc Tavtodypova, o Corne tov TomobeTel GTNV AVIIKEUEVIKY|
ovvaptnon (ue to peEYaADTEPO PAPOG OE OLTAV) KOL EMITPENMEL OTOV YPNOTN EGV

emBupel 0 TEPLOPIGUAC VTG Va gival vaTnPOS 1N OYL.
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KED.1 OEQPHTIKO YNOBAGPO

ENOTHTA : Q.M. EEETAZEQN.

1.5.3. NapaAAayég tou npoBAfpatog Q.M.E.

Onwg ko pe 10 mpoPinua QILA €tor ko yuo o Q.ILE xotd koipovg
npootédnkav, wépa ™G Pacikng STdTmoNS, emmALov emBLIEG Kot OTOUTIGELS TOV
elyav va Kévouv e 10101TEPOTNTEC TOV KAOE TAVEMIGTNUIOKOV 1OpOUOTOS. XNV
TAPAYPOPO CLTH TOPOLGLALovToL 01 cLVNBECTEPES MO QVTEC.

o Ilpoteparotnreg  Mn dwobeorpéTnTeS.

Ot IIpotepardotnteg ko ot Mn dwbecipuotteg opilovion yioo t0 mTPOPANLO
Q.ILE. 10 1610 6mwg kot yio 1o Q.ILA. O meplopiopdc mov mpoctifetor oty Pacikn
dwtvmmon stvat:

Yiu >=Vy Vi=1..Q,k=1..P 6mov 10 Vik eivan Vix=1 6tav tibetan
TPOTEPAOTNTO GTO Vo Tpaypatomondetl n e&étaon evog pabnquotoc Ki v ypovikn
otryun K ko Vig=0 dtav dgv vrdpyet té€toto amaitnon.

Avtictoyya pio Mn dwbeoypomta ekepaletal pe tov 1010 tpdémo Bétovrag
TPOTEPOLOTNTA GTIG VITOAOITES YPOVIKEG GTIYLES.

e  Ymompofinpa avriotoiyiong aibovcav.

Ot e€etdoelg opeidovy vo paypatoromBovv ce aibovoeg pe yOPNTIKOTNTES
avaAoyes TOV aplBoD TOV POITNTMV TOV CLUUETEXOVY GE OVTEG.

ITolhoi pelentég Omwg o  Carter (1994) mpoocéyyicav To TPOPANUA
avtiotoiyiong aovcav, Bewpovtag 6Tl Tavta oe pio aibovca mpayuaTonoteital pia
e&étaon. Xty mepintoon avt) 10 TPOPANU PeATioTONOIMONG TNG AVTIGTOT(IONG
alfovomv gtvar amhd Ko pumopel vo Awbel e moAvmvukd xpovo e Evav  akydpifpo
eMiAVONG TPOPANUATOV YPAUUKOD TPOYPOUULATIGILOV.

Amd Vv dAAn, edv emurpanel oe pio aiBovco va mpaypotomolovVTOL
nepLocoteEPeG, TG piag, €&etdoelg pobnuatwv to mpdPfAnua PBertictonmoinong g
avtiotoiytong afovodv gival o TEPITAOKO KOl OTOTEAEL oL yevikevorn twv “’bin
packing®’ mpofAnpdtov mov cuvaviaue oty épevva twv Garey kou Johnson (1979,
SR1, p. 226).

Téhog oe moAAéG mpoceyyioelg, Omwg twv Laporte kot Desroches 1o 1984,
opilovtan drapopetikol TOmMOL ambovs®v, KaOMDS Kol WnTtepOTNTEG HOONUATOV TOV
egetalovtol uoévo o €1831KovG TOTOVG abovodv (1.y. epyactipla). Emmpdcbeta, o
TOAAEG TV TEPUTOCEMV, 1 eEETaoN £vOG Lo aTog Umopel va Yivel o mePIoCOTEPES

¢ plog aibovsoag eav o aptBpdg TV otttV givol TOAD peydAoc.
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o Eluoyiotomoinon ypovikng o1apkeLog EETACTIKIG TEPLOOOV.

e avtidtotoAn pe to mpoPAnua Q.ILA., émov emboueiton 1 TANPN KdAvyn
pHe OwAEEEl;  OANG g mepldoov mov eivar dwbiéouun yoo T OooKaAlo TV
ponudatov, oto tpdéPinua Q.ILE. moAlég opég sivar emBount n ehaylotomoinon
™G OANG YPOVIKNG S1APKELNG TNG EEETAGTIKNG. Z€ VTN T TEPITTOON O apPlOUOg TV
YPOVIK®DV TTEPLOOWV P AmOTEAEL PEPOG TNG AVTIKELLEVIKNG GLVAPTNONG,.

Edv to mpopinua Q.ILE. ekppacbel wg mpdpinua Xpopoypaenuatog tote M
EAAYIOTOTOINGT TV YPOVIKOV TEPIOOMV 1GOOVVAUEL LE TNV EAOYIOTOTOINCT TOV
YPOLATOV TOL Ypapnnatos. H elayiotomoinomn tov ¥popdtov 6€ £vaL YpOUOYPaPT Lo
éxel moAMGKlG aviyetomobel oty Piproypagioa my. Halldorsson (1993), v
drapopa €10M TPoPANUATOV, KOl 0O €K TOVTOV gvoeikvuTal MG TPOTOG EMIALGONG KO YU

LTV TNV TapoAiayr] Tov mTpofAnuatog Q.IT.A.

1.5.4. MéBobol eniluong Tou rtpoPAiparog Q.M.E.

2mv mopdypago ovth, Omwg kot Yo to mpdfinua QILA meprypdoovron
péfodotl emiAvong mov Koth KOOGS YPNOLOTOMONKOV Kol avoQEPOVTIOL GTNV
BipAoypaepio.

AvoQepOLOOTE OTIG TPMTEG TPOCEYYIGES emilvong Tov TPOPANUATOS OV
elyav yivelr, 0AAd KOl GE PETOYEVESTEPEG AVTAOV.

e Apeool gpeuTikoi alyoprOpor (direct heuristics).

I"a v Aon tov pofiquatog Q.ILE., ota mpdta xpovia aVTHETOTIONS TOL,
TPOTAONKAY OPKETEG TPOGEYYIGES OO TOV YOPO TOV AUEC®V EVPNUATOV. Mepikég
amd avtég meptypdpoviar oty Epevva Carter (1986). Akolovbei | Tpocéyyion Tmv
Laporte kot Desroches (1984) n onoia kot Bedtinbnke and tov Carter et al. To 1994.

Emypappatikd o akydpiBpog g pebodov Aeitovpyovse ce tpeic gdoels:

a) Bpeg pia E@iktn Adon
B) BeAtimoe v Adon ot
v) IIpoodiopioe tic AtBovceg EEETaong tov Mabnudtov.

Mo v gdpeon piog epktg Abong o alyopBuog Eexwva pe pio AMoto tov
pafnuatov to omoion tomoBeTovce £€va, €va GE OVTIOTOUYEC YPOVIKEC OTUYUEC,
AopBavovtag v oYV TOVG TEPLOPICHOVS KOl TIS < OVTIKPOVGELS: TV HadnudTov.
Edv yo évo pdOnuo dev vafpye kOmowo ypoviky otTiypr] va ovtiotoyndel ta

TPOCPOTO £VO N Kol TEPIGGOTEPA TPOYPApATICUEVE pobnpata dAlalay xpovoug
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uéxpt va. Bpebel kdmowo “’0éom*’, dapopeTikd T0 pddnuo tomrobetovviay TeEAELTALO
oTNV AoTO TV U1 OKOUOL TPOYPAUUATIGUEVOV LOONUATOV.

Q¢ mpog Vv Pertioon T@V AVCE®V YPNGIULOTOOVVTOV U0l OVTIKEYLEVIKY|
GULVAPTNOT) OV PETPOVCE TA *’EAKVOTIKA YOPOKTNPIOTIKA  TOV AVGEMV.

TéNog Yoo TNV avTioToiyon TV abovc®V XPNGILOTOOVVTAY 000 AMGTEG, 1) pia
pe to podnupoato kot m GAAN pe T1g aibovoes. E&etalovrov M peyohdtepn o€
yopntikdétTa aibovca pe 1o peyaAvtepo oe mANOvopd pabnua. Edav taipalov
EPyovav amd Tic Moteg Kot M dwadikacio emavorappavotav. Edv n aibovca ntoav
apKeTd peydAn ywpilotav kol to veoéAowmo ¢ pépog Bempovtav pio véa aibovoa.
Edv o minbvopdg Ntov moAd peydrog yopilldtav kol TO0 VTOAOTO TOL UEPOG
Bewpovtav pia véa e&étaon.

e Amhomoinon Tov TPOPAMNATOS OE YPOUOYPAPT L.

Onwg kot pe 1o wpofinua QILA. ko 1o mpoépinuo Q.ILE. amlomoteitat
€0KOAO 6€ TPOPANUO YPOUOYPAPNUATOS OVTIOTOWY®MVTOG TV Kabe e&étaon oe pia
KOPLOY Kol evdvovtag pHe okpég T €Eetdoelg ekelveg mov dgv emTpémeTor va
deayBovv TavtdYpova.

To peovéktmua oty pébBodo elvar 01t mépav TV ovTIKpoOLoE®V'' Kot
dEVTEPEVOVTEC TEPLOPICUOTL TOL TPOPANUATOG dEV UTOPOVV TTAVTIA VO EKPPAGTOVY MG
TPOBAN U YPOHOYPAPTILATOS.

¢ TIpocoporopivy avortnen (Simulated annealing).

Ot mpooeyyicele tov Eglese - Rand (1987) ot Johnson (1990)
ypnoomoinocav ’Tlpocopotwpévn avonmmon’ oty emiAvorn 1oV TPOoPANUOTOS
Q.ILE.

To mpoPinua mov £élvoav ot Eglese - Rand dev ftav akpipadg to QILE. odkd
po Topoddayn tov. Aeopodce TNy mpayuatonoinorn evog aplBuod cepvapiov oe
KATO10 GLYKEKPIUEVO SLOOEGIO aplOUO XPOVIKDV GTIYUMV.

O poutntég eméleyav To oepvapla Tov emBupovGaV Vo TAPUKOAOVOGOoVY
KOL OVTIKEYEVIKT] GLVAPTNON TOL TPOPANUATOG NTav TO TANBOG TOV EMAEYUEVODV
cepwvopiov €voc @outntr, To Omoio OgV UmOPOVCE Vo, TapokoAovOncel yiati
de&dyovtav TavtdOYPOVa.

Qg “yerrovid“’ piag Aong 6tov aAYOpIOo OmMOTEAOVGE 1) AVTIIKATAGTOCT TNG
TapoVGioong €VOG GEUVAPIOL HE TNV TOpovsiaon €vog GAAOL cGepvapiov og pia

OEJOUEVT] XPOVIKT CTLYUN.
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o T'evetikoi AhyoprOpor.

I'evetikol aiyopiBuotl £xovv gvpémg ypnolpomombel, Kot yioo ta. TPoPAN T
Q.ILE. and apketodg ovyypageic. AmoO TIG TPAOTEG EPEVVEC OVOPEPOUOCTE UETOED
aAAwv otovg Burke (1994), Corne et al. (1993 & 1994b), Paechter (1994).

Q¢ mopddetypo ™G ePapUOYNG TepLyphpetal n Tpooéyylon tawv Corne et al.
(1993). O Corne &ekivnoe amhd pe pia Aioto tov Q pabnudtov émov 1o kabe NG
otoyeio elxe éva ebpog Tumv amd 1 €wg P ypovikég otiypés. To v-0016 onueio g
Motag pe v T t ofpotve 4Tt 10 v-00Td pdbnua avtiotoryeital oty t ypovikn
oTlyun.

H avtwcepevikn covdptnon pétpaye tov apBud tov mopafldcemv yuo Tig
nopoKato amontnoels: pe Papog 30 ypeswvotav 1o va mapel €vag  pabng
ePLOCOTEPEG OO dVO eEETACELS TATOYpOva, pe Bapog 10 To va mhpel dvo e&etdoelg
o€ pia pépa ko pe Bapog 1 1o va mapet pia e£€taom mpiv Kot pio LETE TO YEV L.

O yevetikog adyopBpog ypnoomomdnke pe evog onueiov dtaotavpmon (one
fixed-point uniform crossover).

o Aowég mpooeyyioeig Tov mpoPfinpartog Q.ILE.

O Balakrishnan et al. to 1992 ypnowonotei éva diktvakd povtéro (network
model) ywo v ernilvon tov mpoPinuatoc Q.ILE oe cuvévacud pe v popuroyn
uioc “’Lagrangian relaxation®’ teyvikng. Ovcwwotikd 1 “’Lagrangian relaxation®’
TEYVIKY] YPNOLOTOOVTOV Y10 VO VTOAOYIGTOVV T EAGYICTO OPlal TOL OIKTLOKOV

LLOVTEAOV.
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1.6. H MoAvkprtipla oym tov Q.II. ekTaSevTIKOU £pyovu.

Y1g Paocikég dwrvmwoelg tov  mpoPfinudtov QILA ko QILE. mov
avaeEpOnkay TponyoHUeVa YPNCILOTOIEITOL VO KPITHPLO (AVTIKEIUEVIKY] CLVAPTNON)
BeAtiotomoinong. Opmg oTic TEPIGCOTEPEG TEPUTTMOCELS TPOYUOTIKOV TPOPANUATOV
TPOYPOUUATIGHOD EKTOLOEVLTIKOD £PYOV TOL KPLTHPLOL €IVl TEPIGGOTEPO TOV EVOG KO
EMMALOV  “’avTIKpoVOVTOL HETOED TOVG KAOMG TPOEPYOVTAL OO  OLOUPOPETIKEG
OTTIKEG.

Yuyvd, 68 TEPUITOCELS TPOPANUATOV TOAAATADY KPITHPLOV, XPNOLUOTOoLEiTOL
pio aVTIKEWEVIKY] cuvaptnon 'k6otoug’. Ot cuvapToel; KOGTOVG divouy pio Kot
povadkn Ty, PBdoetr g omoiag a&oloyeiton M modtnTa TG €kGoTOTE AVONG, M
omoia amoteAel TOV OTOOGUEVO HEGO TOV SLOPOPETIKMV TILADV TOL KAOE Kprtnpiov.

Me v yprion piog oTaUIcHEVNG OVTIKEEVIKNG GUVAPTNONG TOV KPLTpimv
eMTLYYGvETAL HEV €vag UETPLOG VTOAOYIGTIKOC @OpTOG, OHmG, €16 Papog g
“egveMElag’’ kKol Ty TANPOTNTOS T GTNV AVIYETMOMTLIOT TOL TPOPANLLATOG.

[No mopddetypo pio Abon pmopel va givar 10 anotérespa g mpdcsbeong evog
“KoA0D 7 amoTEAEGUATOC EVOG KPITNPLOL HE €va kaKd®’ amotédespa Tov aAlov. H
01 dpwg Avon umopel vo mwpokLMITEL Kou ¢ TO GBpowcpa dvo  uétpiwve’
amoTEAESUATOV TV dV0 kprtnpimv. To mpdPinua éykertar oto 0Tt mhovOV 1 pio amd
T1G 000 aTéG ADOELS Vo glvol TEPICCOTEPO AMOJEKTN OO TNV GAAN, oV £EETOGTOVV
HELOVOUEVE, O OTOOOGELS TV KPITNPimV TOLG.

To Bépa 0dnyel oe pia mepantépw Epevva 1 omoia Tpooeyyilel ta TpoPAnpoTa
®POAOYIOL TPOYPOUUATICHOD MG TOAVKPLTAPLO. TPOPANUATO OTOQACE®Y. ZTNV
TPOGEYYION OLTY T KPLTHPLOL SoTnpovv TV “’avtovopio Toug’ Kabdg ekppdalovtal
10 KAOe éva Eeywplrotd g pia aviikeleviky cuvdptnon. [TAéov, n kédbe Adon mov
TpokLITEL aSloAoyeitol Oyl amd pio Lovadikn otafopuévn T oAAd omd TG TOAAES
SLPOPETIKEG TIUES TOV KPLTnpiov.

H avalimon, mepiocotépov e piog PEATIOTMG, AVGE®V ©C TPOG TO

JSPOPETIKA KPLTNpLa VOGS TpoANatoc ovopdletal Tolvkprtiipro. feitiotomoinon.

1.6.1. Ot eprAekOpevol o€ éva POoAnua Q.M. oTa MOVENLOTN LKA WpUpata.
Yuovnbmg 10 KABe Kkpumplo ekepdlel amoutioelg kot emBopieg mov
TPOEPYOVTAL OO OLUPOPETIKES OMTIKEG TOV TPOPANUOTOC. Ot SPOPETIKES OVTEG

omTiKeéG oyetiCovtal UE TIC OLPOPETIKEC OUAOEC OTOU®Y TOV EUTAEKOVTIOL KO
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emnpedlovior amd v €EEMEN €vOG ®POAOYIOL TPOYPOUUOATIOHOD. X éva
TOVETIOTNUIOKS (OpLLLE 01 OUASES AVTES LITOPOVV VAL S1KPIOOVV GTIG:
e Awoiknon Tov maveTGTNHion.

H dwiknon ocvvnbog 6étel 1o Poacikd emimeda TV OMOITNCEOV Yo TOV
®WPOAGYL0 TPOYPUUUATIOUO OTTMG EIvaL TO TPOYPOLLLO GTTOVIMV, Ol YPOVIKES TEPIOJOL,
ot dwbéotpol “’mopot”’ (mpocwmnikd, aibovoeg). Eni to mAeiotov, ol amotnoelg mov
TPOKLATOVY amd TNV Atoiknon vy €vo ®poAOYl0 TPOYPOUUN Bempovvial ¢
0VGTNPOL TEPLOPIGLLOL TOV.

e Tpnpote mtavemotTnpiov & AddoKovTeG.

Aéyovtog TUMHOTE TOL TOVEMIGTNIIOL EVvoouVTOL Ta EEXMPIOTA KOUUATIO TOV
araptilovy &va TAVETIGTI IO, OTTMOG EIVOL O1 GYOAES , TO YEVIKO TUNUA K.O. KOODG Kot
ot KoONYNTEG MOV T AVTITPOGMOTELOVY KOl TOV SOACKOVYV G€ aTd. Xvvnbmg ta
TULOTO TOV TOVETIGTNUIOL BETOVV AmMOLTOEL TTOL £XOVV VO KAVOLV LE YPOVIKEG
TPOTEPAOTNTES Kot SbesHOTNTEG N 1N “"TOpV’ KaBDC Kot pe {NTHRATe ™G TPOg
11 aibovoeg Tpaypotomoinong Kot £€taong Tov padnuatov.

o dountéc.

Ov goumtég eivar o0  peYoADTEPOS OYKOC OTOU®V Kol Ol To  GUESH
emnpealopevol and v e&éMEn evdg wporoyiov mpoypoppaticpod. Adym Tov
peydiov mAnBovg tovg, T0 va TpoypaTorotnfodv Tautdypova ot embupieg Tov Kabe
eoumt Eeyoprotd Bo Moy advvatov. Ot OmAITNGES TOL TPOKVATOVY OO TOVLG
QOUTNTEG , AmOTEAODV TNV “*yeVIKT TAoN "’ Kot cuVNO®G apopohy {ntipoTa yerTvioong
TV O10AEEE®V 1 YPOVIKNG eEATA®ONG TV ££ETAGEMV TV padnudtov, aAld emiong

Kot {NTNHOTO 0 TPOG TNV GEPA TPAYLLATOTOINONG TV SIAEEEDV 1) TV e€ETAGE®V.

1.6.2. Napadseiypata kprtnpiwv anod tnv BLpAoypadia.

2V TopAypoeo 0T EMIKEVIPOVOUOCTE OTO. KPP TOL TPOPANUOTOC
Q.ILE. 10 omoio Kot amoTeAEl TO AVTIKEILEVO EPOPLOYNG TNG TOPOVCAS EPELVOC. AgV
avVaQEPOLOOTE GTO GLYKEKPIUEVA KPLTipla. ToL Oa ypnoiormomBovyv oty €Qaproyn
vy o moAvteyveio Kpntmg adid, mpokatapKTikd, mapovcstaloviol To. ouvnBéoTepa
OV GLVOVTIOLVTAL 6TV PiAoypaeia.
Awxpivovtor ce dvo Katnyopieg, ovotnpd Kot yolopd, avdioyo pe TOV €V

amoyopeveToL Vo Tapaflactodv 1 €qv eival omAmg embounto va punv mopofractovv.
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Ta kprtipra S1pEPOVV MG TPOG TIG WOLUTEPOTNTEG TOV KADE TAVETIGTNUIOKOD
wpouatoc. Ilapd tavta Kamola 1oyvovy TAvIo KaODS TPOKVTTOLY amd TNV 1010 TV
¢@von tov TpoPAnuotoc. ‘Etot, yio mapddetypo 1oyvel mévto to OTL:

o) eEetdoslg oTIC Omoleg GULUUETEYOLV  KOWOL @OINTEG Ogv  UTOPOVV Vv
TpoypappaTictodv Tavtdpova. .

AAo kpLTnplo avapEPovTal o€ eEEOTKEVCELS TOV TPOPANUATOS Kot cLVIOWG

aviKoLV oTa YaAopd. Atokpivovtol og:

B) xpurnplo Tov apopovv dabdecipudtreg abovohmv,

Y) Kpupe mov oyetifovral pHe TNV €yyvTNTO TOL YPOVOL KOL TNG OVTIGTOWYMNG
e&étaong,

d) KPUMPO TOV CPOPOVV TNV GEPA TOV EEETAGEMV TV HoONUATOV.

Q01660 6¢ £vo TOALKPITHPLO TPOPANUE dVVATOL Ol KATNYOopleg OVTEG TV
kpunpiov glte va enektabovv, gite vo Tpomomoindodv ®¢g mPOg TOV YOPAKTNPIGUO
avoTnPod 1M YoAapo, avdioyo He TIG WOUTEPOTNTES TOL KOOE TAVETICTNUIOKOD
10pOLOTOC.

AVoALTIKOTEPO MG TTPOG TIG KATNYOPieg avTég elvat:

o AwOeopdtnTeg A0ovomv.

[Teprypdopovron pe dvo kpunplo. To éva  kpumplo oyetileton pe v
yopnTikdTTa TG aifovcag kot amotedel pio cuvapTnon 1 oroia
o) peTpd tov apBud eketvov tov efetdoemv pe vrépPacn TS YOPNTIKOTNTAG TNG
aiBovoag ev oxéon pe Tov avtioToryo aplBpd Twv EorTNTOV.

To devtepo kprtrpro oyetileTon pe v Tomobecia g aibovsog kot amoteAel pia
cuvaptnon 1 onoia
B) petpd tov apBuo ekeivav tov eéetdoemv 0tav ot padntéc eetalovian og aibovca
amopoKpuopuévn amd v eotia tovg (my. pobntéc piag oyxolng e&etalovrol oe
aifovoa S1oPOPETIKNG OYOANC).
o Xpoviki] &£animon TOV €EETAGEOV TOV HOONUATOV OTI)V GUVOAIKI]
e€etaoTiki wepiodo.

H opddo tov xpimpiov avt®v petpd t dwaomopd tov eEetdocmv o1
Jupkeln TG €EETACTIKNG MEPLOSOV OVTMG MOTE 0 KABe QortnTig va €xel apKeTd
elevbepo ¥pdvo avaESH GE OVO CLVEYOUEVEG EEETAGELS. AVAAVTIKOTEPO UTOPOVV VL

EKQPPOCTOVV L€ GUVAPTICELS TTOV:
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o) HETPOLV TOV aPlOUd TV TEPTOcE®V (e€ETACE LOONUAT®V) OOV Ol POITNTEG
EXOVV Vo, EEETACTOVV GE YEITOVIKEC YPOVIKES OTUYUES TG 10106 NUEPOC,
B) peTpolv tov aplipd TOV TEPIMTMOGEDV OOV 01 POITNTES EXOLV VO 1| TEPICCOTEPEC
e€etdoelc (0L amapaitnTa YEITOVIKEG) GTNV 1010 NUEPQL,
Y) HETPOVV TOV aplfUd TOV TMEPIMTOCEMY OMOV Ol POITNTEG £yovv efetdoelg oe
YELTOVIKEG MUEPEC,
d) MeETPOVV TOV 0pllUd TV TEPMTOCEMY OMOL Ol PoutnTég €xovv eEetdoelc og
YETOVIKES YPOVIKEG OTUYUESG OOV TOPEUPAAAETAL AVAUESO TOVG L1, VOYTOL.
o IlpotepardtTnTeS YPOVIKAOV TEPLOOMV KL GEPAS PETAED TOV padnpudtmv.

H opdda avt tov kpumpiov petpd tig mopapiboelg ekeiveg mov oyetiCovron
LE 00TOYlEG TPOYPOUUUOTIGHOD TOV €EETACEMV TV ponudtov ce pio emBount
YPOVIKY| TEPT0O0 1| G€ [ioL EMBVUNTY GEPAL.
AvoAvTikdTEPQ TO KPLTN PO AVTE UITOPEL VO EIVOIL GUVAPTICELS TTOV:
o) HETPOVV TO TANDOG TV TEPUTTOOE®Y OmMov M e&étaom evog padnuatog dev
TPOYPOUUATIGTIKE TEMKE GE KATOL0 GUYKEKPLUEVT] TTPOUTOLTOVLEVT) YPOVIKT GTIYUN,
B) uetpodv 10 MANBOC TV mMEPWTOGEMY OMOL M eE€TOoM €vOG paBnpatog dgv
TPOYPAUUATIOTNKE TPV N HeTd amd v e&étaon &vOg CLYKEKPYEVOL GAAOL
pobnparog,
Y) uetpobv 10 mANBOC TV TEPUTOCE®V Omov 1 gEétacm evog pabnuotog dev
TPOYPOUUATIGTIKE AUECMG TPV 1] AUESMG LETA amd TNV eEETAON EVOG GLYKEKPIULEVOL

dAAov podnuoatog.

1.6.3. H avtikpouopevn dpUon Twv KPLTNPLwV GE La TTOAUKPLTHPLO TTPOCEYYLON.

To {ntovpuevo givar n ehayiotonoincn twv TopaPfliceE®y TOV GTOY®OV KOl TOV
TEPLOPICUDOV OV  TPOKVTTOLY  amd  Ta  Kpumpww. Qotdéco 1o Kpurmpu
AVTUTPOGMOTEVOLV OYELS TOL TPOPALLATOG OO TIC SLOPOPETIKEG EUTAEKOUEVES OLADES
TOV TOVETIGTNOKOV 10pVUATOG Kot dSUvaTol va £ivotl achyKpiTo HETOED TOVGS, MG TPOG
TIG HOVAOEG Kol TIG KAHOKES HETPNONG TOVG, KAOMDS Kot HEPIKMG 1 OAOKANPOTIKAOG
OVTIKPOVOLEVAL.

IMa mapaderypa, oto Topardave, veapyel kpitnplo mov Bewpel mapapioon v
nepintwon oty omoio évag eoumtng efetaletal 600 dwdoyikés Muépeg (mayo
embopio TOV Qourtntdv) oAAG Kot Kputiplo mov Oewpel mapoPiocn to vo unv
npaypatoromBei n eE€taon evog LoONUATOC OUECHG HETE OO KATOI0 GUYKEKPLUEVO

Ao (mBoavh emBoupio kGmoov Kadnyn vy yerrvioon tov podnudtov tov). v
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Mépog 1° OEQPHTIKO YNOBAGPO

ENOTHTA : NOAYKPITHPIA NPOZEITIZH

nepintoon exeivn 0oV VIAPYOLV KOOl GOITNTEG, Yoo Ta pafnuoto avtd, TOTE 1M
KOVOTTOiN o1 TOL £VOC KplTnpiov dpa apvnTiKd ¢ TPOg TO GALO.

To kd0e mavemouiakd idpvpa koieiton vo Eekabapioel Tig mpotepardTNTEg
OTOVG TEPLOPIGUOVG TOL  eMPdALOvVIOl o€ €vov @pOoAdylo mpoypappoticpnd. H
TOAVKPITNPLO. TPOGEYYIoN OIVEL TNV SVVATOTNTO GTOVG OLUYXEIPIOTEG TOV MPOAOYIOV
wpoyplupatoc vao €Eetdlovv  OAPOPETIKA oeVApPLOL GTOVLOAOTNTAS UETAED TV
KPUMpiov 7OV aVTIOTOWYOLV GE  JPOPETIKEG TOMTIKEG Kot  puOuicelg Tov
TOVETIGTNUIOKOD 1OPOLOTOC.

Ot onuovtikdtTES TOV Kprmpiov, 0nwg opilovial amd Tov JlEPIoTH TOV
®poAoYiov TpoypAupaTOg, dEV £(O0VV VO KOVOLV e TO TOGO €0KOAO 1 Oyt elvan va
wavoromBel o100 TPOPANUE Eva KpLTNPlo OAAL pE TO TOGO ONUOVTIKO elval €va
Kputnplo o€ oyéon pe éva airo. Katd ovvémelon kpumpio mov givor avotnpd
emBounto va punv mopofrachodv ctabuilovior pe apkeTd PEYOADTEPO GUVIEAECTN
ONUOVTIKOTNTAG €V GYE0T e GAL TOL Be@pPovVTaL AYOTEPO GTULAVTIKAL.

Eniong and 1o mpoavagepdueva Kptiplo, oL OVTICTOYOVV GE YOAMPOVG
TEPLOPIOUOVE, dVVOTAL EVO TOVETIGTNUIOKO dpopa va opilel Kamolo ¢ avotnpd
TEPLOPIGLLO.

Y10 emduevo WEPOG TNG €PYOciog mapoLslAlovVIol Ol AEMTOUEPELES TNG
pafnuotikng  dotummong Kot povieAomoinong  tov  mpoPANuoTog,  yuu  Tnv
OLYKEKPIUEVT] EQOPUOYT]  TOL 0OQOPE TNV TOALKPLITNP. PeATioTOTOINGT TOL
®POAOYIOL TPOYPOUUATICHOD TV €EETACEOV TV padnuatov tov ITolvteyveiov

Kpnmg.
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Mépog 2° EQAPMOTH :TON Q.N.E TOY N.K.
ENOTHTA : AEAOMENA TOY MPOBAHMATOZ

Mépoc 2° “E®@APMOTH LTON Q.ILE. TOY ILK.*
2.1. Ta 8edopéva Tov TpoApatog.

H epoppoyn g mopodcag £peuvag EMKEVIPMOVETOL GTNV EKTOVIGN TOL
®POAOYIOL TPOYPAUUATICHOD TNG £EETACTIKNG TtePLOdov Tov TToAvteyveiov Kpnng.
Amauteitor Aomdv 1 GLYKEVIpOON TV oamapoittov dedopévaov kabmg Kol Tov
anoutNoewVv PAcel TV omoiwv doueiTol TO ®MPOAGYIO TPOYPOUUO Mg eEETACTIKNG
TEPLOJOV.

[No v ovAloyn avti Tov dedopévav Kot Tov omoutnoemv Pondnce m
AevBvvon Akednpoik®@v Oepdatov tov [Hoivteyveiov Kpnng kot cvykekpyéva n
vrevBuvog, EKTOVIONG TOV OPOAOYI®MV TPOYPOUUATOV EKTOOEVTIKOD £PYOV, K.

Kokova EAévn.

2.1.1. H Akadnuaikn Aopn tou M.K.
o T'eviké Tpnpo.

To Iloivteyvelo Kpntng amoptiCeton amd 6 tunuoto. To mpdTo TUMpO
ovopdleton “’I'evikd®’ ko amoteleiton omd pobfuoato To omoio, TPOYUOTEDOVTOL
Oépato Pacikdv yvocewv mov oeesikel va €xel €vag Mnyavikog. Qg €k ToLTOV
napakorlovfodvtal amd eortntég Kol amd TIc S drapopeTikég oyorég Tov I1.K., kupimg
oT0 TPATO 0VO0 LE TPl £T1) TOV GTOVODV TOVC.

Ta pabuota mwov mpocseépovior and to I'evikd Tunuo dwywpilovror oTig
TOPOKATO Pacikég Katnyopieg:

a. FAoooeg. Ayyhwd LIV, Teppoavuca LIV,

B. MaOnpatikd. MoOnpatwkd LII, Awapopucog Aoywopog LI Tpoppxn Alyeppa,
ApiOuntikn Avéivon, Awgopikég eSiomoelg, [TiBavomreg Xtatiotikn, Awokpird,
Epoappoopéva pabnpotucd.

v. ®uowi]. Pvoin LI, Hiektpopayvntiopdg, Mnyavikn — Ztowyeio Oepuotrog.

0. Xnueia. Dvowoynueio, Avopyovn Xnueia, I'evikr, Avaivtikn

€. Mnyavua]. Mnyavoloywo oyéoto kot H.Y. , Teyvikn unyovikn - Ztatikn, Avtoyn
VAKAV, ZTotyelo unyavoAroyiog, OepLOSVVOLLKT).

. Kowovikoromtikd. Kowovioloyia, [Toatik Owovopia, dihocoeia, Iotopia,
Mikpo-Mdkpo owovopio, Ztoyeion Owaiov, Teyviky vopobesia, Téyvn &

Teyvoloyia, Bropnyavikn KovmvioAoyia.
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Mépog 2° EQAPMOTH :TON Q.N.E TOY N.K.
ENOTHTA : AEAOMENA TOY MPOBAHMATOZ

o Tpnpa Apprektovucig (APXIT).

To mpdypappo omovd®v tov Tunuatoc ApYITEKTOVIKNG TEPAaUPaveL
paON ot EEEIOIKEVUEVMV YVDGEMY OC TPOG TNV APYITEKTOVIKT OTTMG:
0. Lye0100pn0g: ApytekToviKOc oYedaoOg, AGTIKOG GYEOAGUOG,
B. Apyrtextovikny Teyvoroyio: Owodopkn, €ho@PEC KOTOOKEVEG, WETOMKES KOl
EVAVEC KOTAOKEVES, OTAGEVO GKUPOOELLAL.
v. BlokAMjpotikn ApyLteKTovikiy.
0. Aopun): Aok Mnyovikr LIL, Aopukn @uoikn kot apyég mepif/kov oxedlacov.
€. Ewaotikd ko Ietopia: Ewootwég Téyxves LILIILIV, Iotopia g Téxvng LI,
Iotopia kot Bewpia g Apyrtextovikng LILIILIV, V.
€. Hoieodopkd, Ouaotika: Iloreodopkds oxedracpdc, Owioted, YAKO Kot
péBodo1 KaTaoKELTG, YwpoTasio.

1. Ynowxkég Teyvoroyieg atov Apyitektovikd oyedoopd LILIIL

e Tpijpo Hliextpordyov Mnyovikdv & Miyyavikov H.Y (HMMY).

210 mpdypappe orovddv tov Tunuatog HMMY nepirapfdvovton podnpota
onwg:
o. IMoivpéoa: Mnyoviky Opaorm, Emkowovia Avlporwv YmoAoyiotov,
Awdikctvakég vmpeoieg, MéBodot dayeipiong ToAvpHEG®V.
B. Evépyewn: Zvompato HAextpikrg Evépyeiog, IMapayoyn kot dwovopr; H.E,
Hlektporoykd oyéoro & Hlektpuég eykataotdoeig, votiuata H.E, Avavedoiyieg
TNYEG EVEPYELNG.
v. Hhextpovika: Hiextpovun LI, Oswpio kokAopdtov, Aoyikn oyediaon, ynelokoi
VTOAOYIOTEC, GUGTI LT UKPOEMEEEPYAGTMOV, OTTONAEKTPOVIKNY, NA. MeTprcelg Ko
a1 peg, avaAoyKd KUKADUATO, WKPONAEKTPOVIKY] CUGTHUATOV, APYLTEKTOVIKN
nopdAANA®V Kot Katavepunuévoyv H.Y.
0. IIimpogopwn}: Aounuévog Ilpoypappatiopds, oyxediaon Kot avémrodn
TANPOPOPLOKDOV CLOTNUATOV, OOUES Kol PAoelg 0edopévev Kol apyeiov, epyaieio
AOYICUIKOV, 0AYOpIOUOL, YADCOEG TPOYPOUUATIGHOD, VTOAOYIGTIKY] YEWUETPIA,
TEYVNTA  VONUOCULVY, YPOQIKY, OWUKTIKY TNG TANPOQOPIKNG, UETOYAMTTIOTES,

TPAKTOPEG,
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Mépog 2° EMAPMOIH XTON Q.MN.E TOY N.K.

ENOTHTA : AEAOMENA TOY NPOBAHMATOZ

€. Xvotnpato eA&yyov. Otwpio Kol eappoyéG avTOpdTov €AEYYXOV, PBrounyavikd
CLCTNLOTA QVTOUOTOV EAEYXOV, VELPMOVIKG JiKTLO, OYEOINOT GLOTNUATOV, OGOPNG
AoyiKn.

. Tnlemkowovies: XHOTO KOl CLGTAUATO, TNAETIKOWOVIOKE GULGTHLOTO,
eneEepyacio Nyov Kl EKOVOS, SIKTLO VTTOAOYIGTMV, AVAALGT Kot oYediocT) THAE/ KOV
CLOTNUATOV, OTATIOTIKY] EmeCepyacion ONUOTOS, ACVPUOTEG EMIKOWVOVIES, Oewpia
TANPOPOPLOG KOl KOIKOTOINOTG.

1. MaOnpote mov dwdokovrar oto Tpfqpuoe Mnyovikov Hepoyoyns &
Awiknong (M.ILA.): TIpocopoiowon , Poumotikn, Mikpopecaies emyeipnoelg Kot

KovoTopio.

o Tpunpo Mnyovik®v Hepripariovroc (MHITEP).

Y10 poypappa orovddv tov Tunuatog MHITEP mepiiapfdvovtol podnpoto
Om™G:
o. MoaOnpara mov owdokovrar oto MHIIEP: Owoloyia, meptPaiiovtikn
pikpofroroyia, ynueto, oxedlaon mepip/kov cvotmudtov, yemooicia, pOmTAVO,
PEVGTOUNYOVIKT], YEOYPOPIKE GLGTAUATO, TEPP/KN HUNYOVIKY Kot OepLodvvopik,
éleyxog BopvBov, ATHOCEUPIKY] POTOVGT], EOAPOUNYAVIKY], TEYVIKY YNUIKOV Kot
Bloynukov depyacidv, KOTAOKEVEG, HeTaPOpd Oeppdtmrog Kot palog, QUOIKES
depyacieg emeEepyaciag vypdv amoOPAntov, mEPP/KN  VOPOLAIKY, VOPOLAIKN
AVOLYTM®V Oy®Y®V, VOPOAOYia, TEPP/KN UETEMPOAOYIN, TEPP/KN UNYOVIKY, VYIEWVN
KOl OCQAAELD, GEWGHOAOYiO, — avAAVLON EmKIVOLVOTNTOG, EVEPYEWNKT aSl0AOYNOoN
KTIplov, oxedlacHOg TEPIP/KOV EYKATACTAGEMV.
B. MoaOnqpate mov Swdokovrar oto M.ILA.: Avédivon XpnUoToOlKOVOUK®V
anopdcemv, MIKpoUESHIES EMLYEIPNOELS KOl KOVOTOA.
Y. MaOnpota mov owwackovrar oto Tpfqpuo Mnyovik@ov Opvoktov Ilépov

MHXOITI: [Teppariovtikn yemioyia.

o  Tpipo Myyoavike®v Opvktav Iopov (MHXOID).

210 TPOYpOappo 6ovddv tov Tunpoatog MHXOIT neprapfdvovtotl padnpota
OT™G:
a. MaOnpato mov didackovrar oto tpdTa e&apnva (1° £og 6°) Tov MHXOII:
l'swloyia, Ewcaymynq ot ypnon H/Y yuw Mnyoavikodg Opvktav I[opwv, Zxédio,
I'evikn Opvkrtoroyia, Acknoelg Ymaifpov LILIILIV, Xvotupoatiky Opvktoroyia,
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Mépog 2° EMAPMOIH XTON Q.MN.E TOY N.K.

ENOTHTA : AEAOMENA TOY NPOBAHMATOZ

I'eowevown 1 (cewopikd)& 11, Ietporoyio, Exuerdirevon I, Teyvikn Newhoyio —
Eda@opnyavikn, Mnyovikn tov Tepoydiov, soynmueia, Yopoyswroyio &
Yopoteyvikd  ‘Epya,  Kowtaopotoroyio,  Eumiovtiopog — MetaAlevpdtov,
Epoappoopévn Pevotopnyavikn, Ewcayoyn ot Tewotatiotikr, Zyéowo pe H/Y,
I'ewAoyio EALGOOG, Teyvikn Duoikdv Alepyacidv.

B. Expetdirevong & Tsoteyvikdv Epyov (7° s&aunvo ko perd). Adtpnon,
Avotivaén kot Ewcaymyq ota Yrmoyewo ‘Epya, Teyvik Tewdosio, Mmnyoavikn
Tapwevmpov, T'eotpioelg Astypotoinyiog kot YOopoyemtpnoels, MeTtaAlovpyikeg
Aepyacieg, Emomun tov YAkov, Zxedioon Expetarievcemv Opuktav [Topov pe
H/Y, Mnyovikq Tetpopdtov, Yyiewn kot Acpdieion oe Metadhevtikd & Yndyesio
‘Epya, XZyedwwopog YmoaBpiov  Expetodiedoewv, Aviivon  Texvoloyikav
Yvomudtov Metodievtikov & Texyvikaov ‘Epyov, TnAemoxomnon, Evotdbewn
Yrnoyewwv & Ymaibpwv ‘Epyov, Teotgyvikn Mnyovikr, MéBodor Ymoysuwv
Exuetadledoewv ko Koataokevng Znpayyov, Eeapuroyés Ynoroyiotikdv MebBddmv
o ['eopnyovikn, Opavotounyavikn, Xxedlacpnoc Ospelmoewv kot ['emrkotackevmv
a6 onAopévo okvpddepa, Eeappoopévn IN'ewotatiotikn

y. Enctepyociog Bropnyovikdv Opvktdv & Metaiisopdrov (7° s&aunvo Kot
petd). Buoopnpovikd Opuvktd ko ITletpopata, Teyvoroyieg Ilpootaciog Kot
Amoxatdotaong IlepipdAroviog, Mikpookomio Opuvktav Ilpotov YAov kot
Teyynrov Ipoidviev, Eieyyoc [Mowvmtag Opvktav [potov YAov, Teyvoroyio Mn
Metodkov vAikav, Zyedtacuoc Epyostacsiov Euriovtiopot, Teyvoloyia Aopukmv
Kot Adpavav Yakov, Avorvtikn [epiBorrovrikn ['eoymueio

8. A&womoinong Evepysiokdv Mopov (7° s&aunvo ko petd). Opuvktd Kodoipa,
E&evyeviopdg TuavOpdxkowv, Expetddievon Tomevmpov, Opyavikny Tewymueio,
Teyvoloyieg Ilpootaciog kot Amokotdotacng IlepipdAlovrog, TewBeppia,
A&oroynon Zymuotwopov  pe F'eogpuowés MebBodovg, Texvikn Tewtpnoewv,
Teyxyvoroyieg A&omoinong Ztepeddv Koavoipwv, Kottaopoatoroyio Evepysiokdov
[Topwv.

e. MoaOnpatra mov dwdokovrar oto M.ILA.: Emysipnolokn €pguva, nAektpikd
KUKA®UOTO, GUOTAMOTO  O10iknomg Yo ENYOVIKOVG, OVAALGN  EMEVOLTIKMV

OTOPACEMV, LIKPOUECUIES EMLYEIPNOELS KO KOVOTOLOL.

e  Tuijpo Myyoavikev Hapayoyis ko Avoikneng (MIIA).
210 TPOYpappa 6ovddv tov Tunuatog MITA meptioppdvovot pobnuoato 6mmg:
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Mépog 2° EMAPMOIH XTON Q.MN.E TOY N.K.

ENOTHTA : AEAOMENA TOY NPOBAHMATOZ

0. Opdoo poOMPITIKOV-QUGIKOV emeTuOV: ITBavottee vy pnyovikovg,
OTOTIGTIKN Y10 UNYOVIKOVS, GTOYAOTIKEG OLOOIKUGIES.

B. Opada NAeKTpopu OvVOLOYIK®OV GVGTNRATOV: HAeKTpiKd KUKADUOTO, ETIGTAUN
KOl TEYVOAOYIOL VAIKOV, PEVCTOUNYOVIKY, Beppodvvapikn, petddoon Beppotntog,
otoyEion unyavov, vOPodLVAIIKEG & OepuKEC HUNYOVES, POUTOTIKY, MAEKTPOVIKY,
SLVOUIKY] TOAAVIOOELS & EAEYXOG KOTOOKELMV, KOTOOKEVOOTIKEG TEYVOAOYiEG oE
pikpoxkAipoka, Oépoto  mpootaciag TEPPAAAOVTOS,  LTOAOYIOTIKY)  UNYOVIKN,
OVOVEDGIUES TTNYES EVEPYELNG, NNAEKTPIKT| OLKOVOLQL.

v. Opada minpogoprok®@v cvetnuatmv: Mebodoroyia mpoypappotiopod H.Y.,
alyopBpotl kot OOUEG OEQOUEVMV, GLGTNILATE VITOGTNPLENG ATOPAGEMVY, NAEKTPOVIKO
emyelpelv, €lGay®YN OTNV  TEYVNTH  VONUOOULVY, GLGTNUATO  JloElplong
EMYEPNOIOKDV TOP®V, EXYEPNUOTIKY VLT KOl dlayeiplon yvodong.

0. Opado ovetnuatev mopoywyns: Teyxvoroyia mopoaywyng I&II, cvompota
TOPOyOYNS, cvotuata Eleyyov I&II, éheyyog motdtrag, diktva Topaywyns (CAM),
uehétn oyediaon pe H.Y. (CAD), mepiparloviikny avéivon kot oyedlocuoc,
a&lomotio  CLOTNUATOV-CUVINPNON-AVTIKOTAGTOGCT, TPOCOUEIMOT, UNYOTPOVIKT,
HEAETN avamTuén TPOTOVTWOV.

e. Opdoa smyeipnowokng épevvag: MebBodoroyio ™G emMyEPNCLOKNG £pEVVaG,
YPOUUIKOG TPOYPOUUATIGHOG, KT YPOLLIKOG TPOYPAHHOTIOUOG, OPYAVOOT TAPOy®YNS
KOl TPOYPOUUATICHOS €pymV, oLVOLOOTIKN PeAtiotomoinomn, Oswpia moaryviov,
SUVOIKOG  TTPOYPAUUOATIOUOS, OYESWOUOS KOl PEATIOTONOINGT]  €QOJOGTIKNG
aAvcidag,

. Opdada opydvoong & dwiknong: Xvotnuato doiknong yo  pnyovikovg,
YPNHUATOOUKOVOULKY]  O101KNGN, HOAPKETIVYK, OVAALGOYN EMEVOVTIKOV OTOPAGEDYV,
gpyovopia, doiknon avOponivov duvapkol, aviivorn dedopévev, dloiknon oAMKNg
TOWOTNTOS, UAONUATIKOG YPTLUOTOOIKOVOLKOG AOYIGUOG, HKPOUECOHIES EMYEPNOELS
KOl KOwvoTopio, €pyovopkn avaAvon epyoaciog, OTPATNYIKOS TPOYPUUUATIGUOG,
TEXVOAOYIKT] TPOPAEYT, TEYVOAOYIKN OLKOVOUIKT], OLOYEIPION YPMUATOOIKOVOUIKADV

Kivouvov.
2.1.2. Ta £tn onoudwv, Ta e§AUNVA KoL OL EEETAOTLKEG epiodot.

To xéBe pabnuo omd ta mopandve, yio to ke tuquo tov ITloAvteyveiov,

OAOKANPAOVETOL GTOV YpoVviKd opilovia &vog akadnuaikov eEapnqvov. H olokAnpwon

ZeAida

40



Mépog 2° EMAPMOIH XTON Q.MN.E TOY N.K.

ENOTHTA : AEAOMENA TOY NPOBAHMATOZ

evog padnuotog tepAapPavel Ty TPOyHATOTOinon TV SIHAEEEMY TOL KO TNV TEAKN
e&étoomn avto.
Q¢ £k T00TOL £val £T10¢ 6ToVdMYV TEPLapPAEver To. padfpota Tov 1% e&apnvou
10 omoio ovopdletar Xewpepwvd eEqunvo (Oktdpproc — Tavovdplog) kar tov 2
e€ounvov 10 omoio ovoudletar Ogpvo (Maptiog - Iovviog), evd o DeBpovapilog
amotelel e€etaotikn mepiodo.
Edv éva padnpa mepirapfavel dStodécelg og ypovikd opilovia evog ETovg Ommg
.y N Pvown tov evikod Tpuqpotog 1ote Ywpiletan oe 6v0 pobnuota dvokn I ko
dvown 1T, yepepvod ko Bepvov e€opnvov avtictoyo. Opota givor Mabnpotikd I
kot [I 1 Ayyhwd LILILIV o€ e0pog 2 étn k..
Q¢ TPog ToL £T1 CTOVODV KoL Y1 TIG 5 GYOAEG TOL Lo LOTO. OAOKAN pPOVOVTOL
oe 5 £t omovddv. Kabmg 10 tedevtaio eEdunvo dev mepthapPavel StorEéEELG Ko
egetdoelc padnudtov, aAhd avikel oty TeMkn epyocio - SUTAMUATIKY TOV KAOE
eount, OAa ta podnuato Kot Tov 5 oyxolmv meptlapfdavovior oe 9 eEaunva, 5
Yeepva kot 4 Bepva.
Y éva £10¢ omoVd®V dteEdyovtan TPEic EEETOOTIKEG.

o Eleraotun Xepegpvov eEapfvov otov PePpovdpro, n oroio meprapfdvel mv
e&étoon Tov xelepvov padnudtov, Ta oroio £xovv Hovo apBud eEapnvav.

o Eleraotun Ogpvov egapfivov otov lodvio, 1 omoia meptrapfavel v e&étaon
TOV KOAOKopvav padnuatov pe {uyd apfud eEapmvov.

o Eleraotukn XemtepPpiov n omoia meprtropPdvel OAa ta pabnuoto.

g PUGIOA0YIKEG CLVOT|KEG KOt 01 TPELS EEETACTIKES dle&dyovTal o

4 poopaosg

omov ot Kvpraxkéc givar apyieg kot to Zappata dswwbéopa péypr tig 14:00.

H xd0¢ e&étaon evog pabnuatog dtapket otabepd

3 opeg

H xd0¢ pio pépa g e€etactikng meptodov dtabétel 1éocepa 3mpa:

8:00 fmg 11:00

11:00 {g 14:00
14:00 ¢wg 17:00
17:00 ¢og 20:00
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Mépog 2° EMAPMOIH XTON Q.MN.E TOY N.K.

ENOTHTA : AEAOMENA TOY NPOBAHMATOZ

Koatd ovvénelo, 10 cOVOAD EVEPYDV KOl OVEVEPYDV MUEPDV KOl SOOEGIUWOV
3opwv ot pia eetactiky N omoio Eekvdel and v Asvtépa g 1™ Bdopddac xat
tedewdvel oty Ilopookevn g 4™ PBdouddag mepiéyer 3 Kvpakée apyio kot 3

YapPara, givar:

26 népeg 23 evepyéc pépeg 104 tpiwpa 86 evepya Tpivpa

2.1.3. MaBipata kopuou Kot padnpata emtAoyrg.

Mo v oAoKANp®ON TV GTOVO®V TOL £VOG QOLTNTNG OEV OQEiAel va el
napaKolovOncel Kot eEETAGTEL EMTVYOG G€ OAO TO. PLoOOTA TOV SOACKOVTOL GTNV
OOAN] TOV KOOMG aTa glval YOPIGUEVE GE dVO KT Yopies:

a) Madiqpota Koppot — Yroypeotikd to onoio mapakorovfovvior amd GA0VS Tovg
Qo Téc.

B) MaOqpata Emloyng ta omoio amotelobv opddes pabnudtov amd Tig onoieg o
KGO panmg emdéyel Kamowov cvykekpluévo aptdud mov opilel to TPOYpOLLOL
OTOVOMV.

AvoAvtikdtepa Aoumov:

Xmv Apyurtektovikny ot outntéc opeidovv va emdéEovv 4 pobnupato ota
egaunva 5-8 amd pio Opdda 8 pabnudatov tov I'evikod Tunipatog Kot GuyKeKpUEVaL
tov  KowovikomoMtikedv emotnuov  (Kowovioloyia, Téxvn &  Teyvoroyia,
d1vocopio kot Iotopion g Emotiung k.A.m.). Opoiog yo ta ido avtd e&aunva
&xovv va emieégovy kot 4 pobnpato amd pio Opdoo 13 padnudtov eEedikevuéva
otV Apy1teKToVIKY] (ApYOOAOYIKA Hvnueia, TOPAOOGIUKT OPYLITEKTOVIKY , GUYYPOVA
VAKG Ko péB0d0t KATAGKELNG K.(0L.)

Y10 tuiua Hiektpohdywv Mnyovikov kot Mnyavikov H.Y. pobfuota
emAoyng eivon Oha to padfquotoe (16 tov apiBud) tov 9% eEaufvou, to 25 and ta 27
podfuata tov 8" e€opnivou, ta 13 amd ta 17 pedquata tov 7% eEoufvov, to 7 and
to 11 pabipoze tov 6°° e€opfqvov, ta 5 omd to 9 podfuata Tov 5% e&apnvov kat dvo
ue tpio podnpota emAoyng ota vrdhoma eEdunva.

210 Tufua Tov Mnyavik@v Opuktdv Topov to. padfquota, and 1o 7° eEdunvo
Kol petd, yopiloviar og Tpelg KOKAOLG Kotevbuvong podnudtomv amd Tovg 0moiovg o
k@B portntig emALyel pia kotevbovvon,

Kvrhog A’ Expetdiievon kot lewteyvikd Epya,
Kvkhog B’ Eneéepyasio Bropnyoavikdv Opvktov Metodievpdtov,
Kokhog I” A&omoinon Evepyslaxov TTopwv.
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210 TpMpa Mnyovikov [epipdAiovtog pabnuata emtioyng etvon to 7 amod to 9
podfuata Tov 9% e&apnvov, evd Swc téooepa podfuata emioyng stvar uéypt to 6°
egaunvo.

Yto tuquo Mnyovikov ITlapayoyng kot Atoiknong vmdpyovv 6 opadeg
pwodnudtov omov N 1" meplapufdver 7 pabRPOTO KOWVOVIKOTOMIIKOV ETIGTHUOV
(mroMtiky owovopio , Iotopia k.0.) , N 2" opddo 7 podfupota evepyelakne OONG
(HAektpovikn, Tahovidoelg, nAeKTpikh otkovouio k.o.), n 3" opddo 4 podfpata and
10 medio g teXvNTG vonuooHvng, 1 4" opddo 4 pobquate ®¢ TPOG TOL GLCTHUATA
eM&yyov Ko TNV avamTvuén mpoidviov, n 5" opdda 4 pabnpota Osopiog Toryviov kot
Bertiotomoinong, n 6" opdda 10 pabiupata Aloiknong kar Emygipnotaxhc épgvvag
(Awiknon avBpomivov duvoutkod, avilvon JSedOUEVOV, TEXVOAOYIKT TpOPAeyn,
YPMHUATOOKOVOLLKOT KivOuVOl K.0L.)

O kd0e portnmc opeirel va emAé€et €va pdbnua avé éva e&aunvo amd v

K60e mapomdve opadoa.

2.1.4. ZTATLOTIKA oTolXEla padnudtwv ava oXoAn yia to 2012.

O yeviKOG KOPUOG TOV KATNYOPLOV TOV HoONUATOV Tov SdAcKovVTol GTNnV
k@0e oyoln tov ILK. mapapéver otabepdc. Iapd tadta amd €tog e £10G VILAPYOLY
SLUPOPOTONGELC.

[ToAAég amd avTég €xouv va KAVOuV e  aAAOYEC oTo pafnuoTa g TPog To
egdunva  owackoMag, TG opddeg paOnudteov  emMAOYNG, TIC OVOUOGIES TV
ponudtov, Toug Kanyntés mov To SOACKOVY oVl ZYOAN Kol YEVIKOTEPQ OAANYEG
TNV OO TOV TPOYPAUUATOS GTOVOMDV KOl TOL SOAKTIKOD TPOCMOIIKOV.

Eniong, amod €10 o€ étog mBavov va vdpyovy O10poponTomMacels 6tov aplpno
TOV QOLTNTAOV TOL GLUUETEXOLY ava LaOnpa, aAAdd Kot oTig aifovoeg Tov dlatiBevon
v TG O10AéEe1S Kot TiG EEETACELS.

)¢ ek TOVTOL AOUTOV, TO. OEGOUEVE TTOV OTTALTOVVTOL Y10, TOV TPOYPOUULOTIGHO
TOL EKTOLOELTIKOV £pyov Ppiokovtol o€ pio cvveyr evnuépmon. Xmnv moapovco
épevva povtehonoteitor o TpoPAnua Q.ILE ko mapabétetor | dadikoacio eniAvong,
KOV VoL EPOPROGTEL 08 0mO1adNTOTE OedOUEVA OO £T0C G £T0C , GE KATO0 AOYIKAL
mlaicla BEPara Oyt Pk’ aAlaydV.

Q¢ mapdostypa eQoPUOYNG YPNOLUOTOIOVVTOL TA OEGOUEVO TOV OKAOTLOTKOD
étovg 2012. AkohovBolv GTOTIGTIKA Y10, TO £TOC OVTO:

O ovvolikdg aplBpog TV pobnudtov Tpog eE€Taon Kot yio Tig 5 ZyoAég stvan

ZeAida

43



Mépog 2° EAPMOIH ZTON Q.MN.E TOY N.K.
ENOTHTA : AEAOMENA TOY MPOBAHMATOZ

391 MaOnparta.

Y10 dOBpotopa owtd pumopei va mepthapPdveral To 1010 pdnpa dVo Popés, av
avtd ddoketal Kol €EETALETOL AMO TEPIGGOTEPOVG TOV €VOG KAOMYNTES , OTTMG Yia
TopAdeypo to podnpato EEVaV YAWoomV, To. 0Toio S1040KOVTOL 00 dLPOPETIKOVS
KaOnyntég og kaOe TUUQ.

Avodotikotepa yia v kdBe ZyoAn siyope oto 2012 GUYKEVIPOTIKA:

yoa I1MM00c MoOnpatov Ymoyxpeowtikd Emloyng

APXIT 79 52 27 10 34,2%
HMMY 110 36 74 10 67,3%
MHIIEP 82 55 27 10 32,9%
MHXOII 97 60 37 10 38,1%
MIIA 83 45 38 10 45,8%

To dBpotopa Tov padnudtov g kdbe oxoAng dev ivat to cuvoro 391 kabdg
TOAAG pofnpato 01040KOVTOL GE TEPIOCCOTEPES TG Mg XYOANG, €WOKA OVTE TOL
I'evikod Tunpatoc. O mapoakdto wivakog deiyvel To TAN00¢ TV podnudtmv mov RTov

KOWd 6€ SLoPOPETIKES GYOAES Yia To 2012.

IIAM0oc MoOnpudatov Awddokovror

27 e 2 Yyohég
2 e 3 Zyohég
7 e 4 Zyohég
2 Kol 0TG5 X0ALG.

Amd 10 chvoro TV 38 avtdv Kowvadv podnudtov to 32 (84,2%) avikovv 6Tto
l'evikdé Tunupo (Eéveg Toooeg, KowovikomoMrtikég Emotipeg, Mabnpotucd,
dvowmn, Xnueia.)

Ta vrérowma 6 podnuata mpoépyoviar amd to tunue MITA kor agopovv
Yvomuata  Awoiknong, Avdivon Emevovtikov  amopdoswv, Mikpouecaieg
Emyeprioeic xor Kowotopio, aidd xor Ilpocopoimon, Poumotikr, HAektpikd
KUKAMULOTOL.

Téhog n d1apBpwon Tov pabnudtwv og Tpog ta e&aunva £xel ¢ eENG:
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E&aunvo APXIT HMMY MHIIEP MHXOII MIIA

1° 8 9 9 9 6 1° étog
2° 8 7 8 8 6

3° 7 7 8 7 9 2° étoc
4° 7 7 8 12 10

S 11 9 9 8 9 3% étog
6° 8 11 10 12 9

7° 14 17 10 8 10 4° ¢toc
8° 13 27 11 16 10

9° 3 16 9 17 14 5° étoc

2.1.5. Ztatiotikd otolyeia mAROoug dpottntwy yia to 2012,

Yno6 puolohoyikég cuvOnkeg oto kdbe padnua Bo €mpeme vo GUUUETEXOLV
16601 Qo1TNTES o601 elvar ot elcayBévteg ot ZyoAr . Avtol givar YOpw otovg 100 yo
116 oyorég APXIT,MHITEP, MHXOILMIIA . HMMY .

2y mepintoon PEPota TV pabnpdtov Tov S1000KOVTUL GE TEPLIGGOTEPES TNG
piog oYoANng ot cuupeToxég avédvovtal Katd to dfpolcra Twv PortnTOV NG Kabe
OYOMC, EVD OTNV TEPIMTOON TOV HoONUATOV €MAOYNG 0 aplBUdc pEldVETOL KATA
TOVG POLTNTEG OV TO EMAEYOLV KOl LOVO.

2y mpoypatikdtto. OUMG Ot GUUUETOYEG oTo KéBe pdOnua dev elvon
otafepéc and £€10¢ oe £10¢ ko cvvnBwg eppaviCovror avénuéves. Avtd cvuPaivet
amAd emEWN 0 KAOE POITNTNAG OEV OAOKANP®VEL amapoitnTo OA0 To. pafnuote 6To
Tp€xov £10G 0AAA TBAVOTATO EOVAGUUETEXEL GE AVTA KO TIG ETOUEVES XPOVIES.

O meplocdtepeg Kot ol AyOTEPEG GUUUETOYEG QOUINTAOV AV XYOAN| OV

elyape oto 2012:

APXIT, e€eraotikn Xertepfpiov 2012.

MoOnpaticd I, Tevikd tufua,2® EEGunvo, 180 droua.
MoOnpatikd I, Teviko tpqpo, 1° EEqunvo, 140 dtopa.

Iotopia ko Oewpia Tng Apy/kng 1L, 2° EE, 132 droua

Xoyypova YAkd , pébodot Kataokevnc, 7° €€, 100 dropa

Iotopia Tov [Mohtiopov, Ievikd tufpoa, Emloyhc 6° €&, 100 dropa

EVO LLE TIG MyOoTEpEG Elvat
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Xwpota&ia, 9° eEaunvo, 7 droua.

Owodopkn 1, 8 dropa.

IMoleodopkdg oyediaopog 11, 8° e&dunvo, 17 droua.

Mikpo Mdxpo Owovopio , Tevikd Tuqpo, Emloync 7° €&, 20 droua.

HMMY, eetaoctikég Pefpovapiov ko Iovviov 2012.

Aopopikoc Aoyiopog I, Tevikd tpnua, 1° €&, 427 dropo
Cpoppkn dyeppa, Fevikd tuqua, 1° €€, 421 dropo
[MOavéTTeC & TVyYaio oNpota, 4° €€, 418 droua
MoaOnuotikd I, Tevikd tuqua, 2° €€, 372 dropa
THuato & Zvothuata, 3° eEqunvo, 360 dropa
[Ipdy. Aoyikf Zyediaon , 4° €€, 316 dropo
Ewayoyf oe H.Y. kot ITAnp/kn, 1° €&, 293 dropa.
EVO U TIG AMyOTepeg elvarn
Avidvon & oyedioon TnMxov datdtenv, Emloyhg 7° €&, 21 droua
Aocvpuorteg emkowvavieg, Emtoyng 8° &, 22 dropa
>1. EneEepyacio Inuatov yia Tnl/vieg, Emloync 8° €&, 37 dropa
Ewsayoym ot Oeopio Bektiotomoinong, Emoyng 7° €€, 44 dropa.

MHIIEP, egetaotikéc Pefpovapiov kar lovviov 2012.

Teyviki Mnyavikr Zratikr, leviko tufua 2° eEdunvo, 219 droua
ApOuntucy I'p. AdyeBpoa, Tevikd Tuqua, 3° €&, 192 dropa
®voikn I, Fevikd tuqua 1° eEqunvo, 186 dropo
Pevotounyovikn, 3° e&dunvo, 186 Gropa
Oworoyia, 1° €dunvo, 165 drouo
Awgopikdg Aoyiopdc I, Tevikod Tufua 1° €€, 157 droua
[MepBorrovtikny Ospuodvvapikn, 4° eEqunvo, 154 dropo

EVO LE TIG AMyOTEpEG Elva
AvvopIKd GLGTAUATO Kot 0VTOHATOS EAeyyoc, Emloyig 9° €&, 8 dropa
Movrtehomoinon ITowotntag aépa, Emhoync 9° €€, 13 droua
Mik/caicg Emyeiprioeig & Kauv/pia, Emloyng 8° €&, 13 dropa
Teopyikn unyoviky , Emloyhc 7° e€dunvo, 13 dropa
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MHXOII, eetactikég Pefpovapiov ko Iovviov 2012.

®vowkn I, M'evikd tuqua 1° €€, 168 dropa
Avopyovn Xnueia, Teviko tufua 1° &, 162 dropa
ApOuntiky Avdivon, I'evikd Tuqua 4° €€, 153 droua
Mnyovikf tetpopdtov , 8° eEqunvo, 152 droua
ApOuntikn Tp. AlyeBpa , Fevikd Tunquo 5° €€, 142 droua
A0popikdg Aoyiopdg I, Tevikod Tunpo 1° €€, 140 dropo
EVO pE TIG AMyOTepEG glvar
Teppovikd I, Emloyhc yAddooa 2° €&, 1 dropo
Egappoouévn F'ewototikn, Emioyng 9° €€, 4 dropa
Evotddeio vroyeiwv Epyov, Emloyng 8° €€, 4 dropa

Teyvikég A&om/ong Ztepedv Kavoiuwv, Emioyng 9° €&, 5 dropa

MIIA, e€etaotikéc Defpovapiov kat lovviov 2012.

Cpappik AkyeBpo, Fevikd tuquo 1° €€, 378 dropa
A0popikdg Aoytopdg I, Fevikd tunpo 1° €€, 379 dropa
AdyopiOpot ko Aopéc dedouévav, 2° €€, 371 droua
Mebodoroyia mpoypaupaticpod H.Y., 1° €&, 342 droua
Awgopikdg Aoyiopdg IT, Tevikd tufqpo 2° €&, 313 dropa
Yroyootikéc dradikooieg, 5° eEdunvo, 309 droua
EVD UE TIG AMyOTEPECG Elvar
Ayyhka I, Emihoyng yAddooa 1° €€, 9 dropa
Ayyhka 11, Emloyig yhdwooo 2° €€, 19 dropa

2T0VG TOPATAVE® THVAKES OIVOVTOL UEYOAES SOKVUAVOELS GUUUETOYDV Omtd
10 v pddnpa 6to GAAo. Yrdpyovv pobnuata mov gtévovy tave and 400 dropa og
plo Kot poévo oyoAn, dwaitepa avTd oL APOopovV To ['evikd TUNUO GTOVOMV Kot
Bpiokovtat kupimg ota TpmdTa eEunva v oxordv (1.y. Alpoptkdg Aoytoudg).

Amd ™V GAAN vmdpyovv kot podnuato pe Aydtepovg amd 10 @ottntéc.
YuvnBmg avtd sivor padnpata emioyng e€edikevong kot Ppickovtorl ota televtaia
eEaunva TOV GYOADV.

Eniong pkpd mAnBoc pounmtodv cuvavidue kot o€ podnuato emioyng Eévng

YAOOGOAG KAOMDS 01 o1tnTEG TPOTIHOVV va, dbBovv AyyAikd Evavtt tov ['eppovikov.
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2.1.6. OLaiBouosc.
INo mv dweéoyoyn tov eéetdoewv dwatibevior ol mapakdto aibovoeg avd

TU L0 CTTOVODV:

Ovopoocio XopnTiKOTNTO ATON®V
Kaeé Ktipro MLILA
A2 300
B1001 110
B1008 110
B1002 60
B1003 60
B1004 50
B1005 58
B1006 48
B1007 59
Kriprwo MOII. xkox MHITEP
M5002 120
M4001 60
M4002 120
M4003 60
M4101 60
Kogé¢ Krtipuo kato MLIL.A & KET'EIT
E3001 30
E3002 44
I'ENIKO & HMMY.
2041 108
2042 97
145n42 122
14558 122
137N39 96

Mo mv e&étaon podnudrov 300 kot 400 atOp®V EMOTPATEVOVTOL dVO KOl
Tpeig aibovoeg .

Amo v GAAN, Yo podnpota Alyov atopov mlavov va VITApYEL CLYYMVEVCT)
e&étaong padnudtov oty 0o aibovca, m.y. oyyAKd Kol YEPLOVIKE VO EETOCTOVV

nali o pio aiBovaca.
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2.2. Ouvmiepropiopot oty ekmovnon tov Q.ILE. tov LK.

2NV EVOTNTA 0TI TTEPLYPAPOVTOL O TEPLOPIGHOTL TOV OPEILETOL VO GEPATTOVV
KOTA TOV ©OPOAGYL0 TPOYPOUUUATIONO TNG €EETAOTIKNG TTEPLOdoL Yo to IToAvteyveio
Kpftng kot cvykpivovior pe meplopiopods mov cuvavtdpe oty Bipioypaeio, 6cov
aQOPA Kot GAAC TAVETIGTI L0,

Ot meplopiGpol, 7OV oTNV EVOTNTA OVTH TEPLYPAPOVTIOL TEPLPPOCTIKE, €V
ocvveyeiol SOTLIOVOVTOL UE TNV HOPON YPUUUIKOV €E10DGEMV KOl OVICOTHTMOV Ol
omoieg JHOPEMVOVY TNV HOVTEAOTOINGON Kol €MiAvon TOL TPOPANUATOS GTO
Aoyiopkd mepifariiov tov MATLAB.

To mpdPAnpa emddeTon ko devtepn Popd péca amd pic TOAVKPITHPLL OTTIKY
N omoia, avti ywo pio Kol HOvadiKY] ADGCT, EMOTPEPEL VO GUVOAO EVOAAUKTIKMOV
AMoewv pe eAkuoTikOTEPL’ YOPAKTNPIOTIKG £lte TPOG TOVG DortnTég, £ite MPOG TNV

Aoiknon , gite mpog ta TpMqpota Xmovdodv Kot AdAoKOVTES.

2.2.1. Nepiypadr] TwV NEPLOPLOHWV.

Kot 6ommv ocvlimong pe v devbuvon akadnpaikdv cmovdov tov LK. ot

nepropiopol oty ekmoévnon tov QILE cuvoyilovtal 6tovg mopakdtm:

1. Avo M meprocOTEPA pLobnpoTa TG 010G XY0ANG OV GLUTITTOLY TNV 1010 XPOVIKN
OTLYUN.

2. Ta pobquota tov kabe e€apmqvov oeeilovv va €xovv pia “’edloyn®’ ypovikn
andoTaon HeTasy Tovg. AtevkpviCovtag 1o ’edAoyo’’ {nTauE:

a) ot €etdoelc Tov pabnudtov tov idlov e&opnvov va pnv Eemepvodv v pio
e&étaon avd nuépa .

B) emmAéov, Ta podnuata Tov id1ov Eaunvou va £X0VV XPOVIKY| ardcTAcT) LETAED
TOLG NG TAEEMS TV 2 1 Kot 3 NUepDV, €9 660V VT givor EPIKTO.

3. Ot g€e1doelc TOV VIOYPEMTIKOV podnudtov otnyv Kabe ocyoln va unv Eemepvoidv
TIG OVO péca oTnV 1Ot NUéEPaL.

4. MoOnuato mov €ovv pia euoKN TPoTEPOOTNTA VO TpoYpappatilovtal
vopitepa avtdv mov £movtol m.y. N eE€taon ota Mabnuotka I va yiver mo wpv
amo v e&étaon oto Madnuartid I1.

5. Opddeg pobnuatov pe kowvovg “'mépovg”’ (6mwg dwddokovteg, aibovoeg,
TPOCOTIKO, VAKE péca) vo efetdloviar oe KOVIWVEG UETOED TOVLG YPOVIKEG
anootdoels. [1.y. Madnuota wov dddokovtal amd Tov id1o Kadnynm kot £ovv Tov

1010 emtnpn T MBavOV va eitvan emiBountd vo oAokANpmBovV péca og 3 NUEPES.
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6. Na efetdlovior pobnuota o€ GUYKEKPLUEVEG MUEPOUNVIEG TTOVL YO JAPOPOVE
Adyoug etvanr emBountés. Ily. 'Eoto to puddnuo ’Oewpia g Apyitektoviknig*’
embBopeiton vo e&etaotel oTig TpmMTEG VO Poouddeg NG £EETACTIKNG TEPLOGOL
KaOd¢ peténerta n aibovca Ba emiokevaoTEL.

2T0V TPOYPOUUATICHO EVOG EKTOOEVTIKOD £PYOV EUTAEKOVTOL OLOPOPETIKA
“roppdtia’ tov IToAvteyveiov ta omoia omaptilovror amd v Awiknon, to
Tupata kot Toug Adaokovteg Kabng BEPara kot toug Povtntég. Kdabe éva amd ta
“roppdrtia’” autd €Yl TOV S1KO TOL AOYO Kol ATOWYN MG TPOG TO TMG TPEMEL VA, Elval
10 €€ETAGTIKO TPOYPOALLLA KOl LAMGTO TOAAES POPEG O OMOWYELG ALTESG OLVTIKPOVOVTOLL.

O mepropiopol mov mapatiBevron yio to QIIE tov moivteyveiov oyetilovion
KOl TPOEPYOVTOL OVGIOCTIKA At TO, OLLPOPETIKA  KOUUATIO TOV EUTAEKOVTOL GTNV
eetaotikn mepiodo Doumrtég, Awoiknon, Tuquoata Zmovddv kot AdACKOVTES.
AvoATikdTEPO 1) GYECT TOV TEPLOPICUOV LE TO EPmAeKOpeVa pépn Tov LK. :

O mepropiopdg 1 amoterel Tov okeAetd oL TPOyphppatos kabng kabopilet
éva Kot povo puddnpo amd kdbe XyoAn va mpoypappotiletol o€ pio Kot Ldvo ypovikn
otiypn). O meploptopdg avtdg oyetileton Aowmdv dueca pe to Pfoacikd peyén tov
[Tolvteyveiov mov eivar o apBudc Tov padnudtov Kot ot dabéoipot xpovor Kot
QVTUITPOCMOTEVEL TNV ATTOWYN TNS ALOIKNONG TAVE® GTO TPOYPOULLLLAL.

O mepropiopdg 2 opilel 10 vo VITAPYOLY YPOVIKEG amooTdoelg UeTald TV
HaONUATOV 0VTMG OCTE VO EXEL TO TEPODPIO O POITNTNG VO TPOETOUACTEL Yoo TNV
emopevn e&€taon tov. AVTImpocOnevEL AoV TV dmroyn Tov PortnTOVv Tdve 6To
TPOYPOUUCL.

O mepropiopdg 3 oyxetifeton T YPOvVIKN SCTOPE TV VTOYPEDTIKDOV
pafnuitov Kot Tov podnudtov emioyng eved o aepropropdg 4 opilel pio ypovikn
npoTEPAOTNTO padnudtov avdloyo pe 1o g&aunvo oto omoio gvidocoviat. Ot
neplopopol  Aowmdv  avtol  oyetilovror TEPLOCOTEPO HE  YOPUKTNPICTIKE TOV
TPOYPAUUATOC OTOVOMV TG KABe oyoAng «al emouéveg Oo  Aéyape  OTL
AVTIITPOSOTEVOLV TNV dmoy1) TOV Tpnpdtmv Xrovddv 6To TpOYypPULLLLL.

Téhog o1 mepropropoi 5 kot 6 oyetiCovror mo moAd pe “emmAéov’ embopieg g

TPOG H100EGIUOTNTEG | 1) SLOOEGIUOTITES TOV ATOITOVUEV®V TOP®V dEEAYOYNG Hiog

e&éraonc. O mepropiopdg 5 kabopilel GLYKEKPIUEVES YPOVIKEG TEPIOOOVE GTIC OTOIES

0o Mrav emBountd va yiver M e&€toon €vOog HaOUOTOC, VD O TEPLOPICUOS 6

kaBopilel cuykekpévn ¥pPovikny amdoTacn HEGH GTNV OToia Vo £X0uV OAOKANPwOET

ot e€etdoelg piog opados podnudTmy.
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O epropiopol avtol mpoépyovrol Kupimg omd {nTrate AacKOVIOV ™G TPOG
T0 Toleg pEPEG ogeidovv va elvar obéopol 1 kol Aettovpykd Cntipato TV
Tunuatov 6mwg to moteg uépeg umopet va etvan dabéoyun pia aibovoa. Exppdlovv

Aomdv TV amoyn AdaokovTOMV Kot Tunpdtov Zmovddv 610 TpoypOpLiL.

2.2.2. ApLlOunTika GpLa tou poBArLartog.

Ot mopoamdve mePLopIGHol dNpovpyohv Kot avaAoyo Oplo 6Tov aplipd TtV
paOnuaTov yioo v kébe yoAn.

[No pio egetaotikn mepiodo 4 Pdopdowv n omola €xel 23 evepyég NUEPES OV
ocvvendyston 84 drubécpna tpimpa kot 3 Kvprakég apyieg ioyvovv ta mopakdtm:

e T va unv ovumintovv ypovikd to podnpato tng g XyoAng n kdbe oyoAn
opeidel va unv &xel meprocdtepa and 84 podnparo.

e T va pmopel ommv kdBe muépa vo mpoypappotilovror €og 600 TO TOAD
VIOYPEMTIKA podnuato avtd dev mpénet vo Eemepvovv ta 2 X 23 = 46 poabfpota
otV Kabe XyoAn.

e [ va pmopet otnv kébe nuépa va mpoypoppotiCetal Eva Kot povo pabnuo amd to
1010 e€dunvo ta eEaunva 0ev Tpémel va, Exovv meplocoOTEP omd 23 podnuata.

e  Emumiéov, yio va €govv ta pabnuota tov idov e€apvou 2 NUEPES AmOCTACT TO
pobnpata tov Eapvov ovtod opgilovy va punv Eemepvodv ta 12 pobnuota (3
pobnpata v Poopdda) , evd v 3 nuépeg amodctacn va unv Eemepvodv ta 8
pafnuoto (2 podnuatoa v foopada).

Ye mMEPWTAOOCELS OTOV TO. Opla. awTd Tapaflactodv T0 TPOPANUE AVveTOL
deyopevo v vmapén TapaPflice®y TV TEPLOPICUDV KOTA TO EAAYIGTO SLVATO.

[TBavoTaTo OTIC YEVIKOTEPES TEPUTTAOGCELS TOV EEETACTIKMOV TOL XemMTEUPPiov
OmoV GLUUETEXOVY Ol To. padnpata Tov eEapnveov to TAN00¢ Toug va mapafralet
Kémowo and to mopomdve opla. [lavtog otig evoldpeceg egetaotikég Defpovapiov,

Iovviov ta padnpota etvon Aydtepa.

2.2.3. ZxoAlaopoG Kat Zuykplon pe “National University of Singapore”.

Ye yevikég ypappés ot Aoyikég exmovnong tov QILE. tov I1L.K. 6mwg kot
avTéG oV cuvavinoaue oty Piproypagio Kivodvtal Yopw amd {nTurata xpovikov
OmOCTACEMY TOV  uadnudtov Kot  Tov  KoBOPIoHd  MPOTEPAIOTHTOV Kot
dwbeoipotntov. Béfata o tpdmog mov mpoceyyileTar avtd dev eivan mhvto akpPdg o

io10¢,.
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Y& MoMEC meputdoEls, Onmwg otnv épevva twv Cheong et al. (2008) otov
KaBoplopd TOV TEPLOPICUDV GUUTEPTAAUPAVOVTOL OVOAVTIKEC TANPOPOPIES YloL TOL
nowo. podnpoto £xel emAEEEL 0 KABE QOITNTAG EVD O GLVOMKOS ¥pOvog dte&aywyng
TV e£eTdoemV Oev elval otafepdg aAAG omoTeEAEl KPITHPLO TOL TPOPANOTOS TPOG

elayrotomoinon. Axkorlovdei 1 dtotdHTwon:

[El-1 [El |P|-1
Minimize Z Z Z i p@j(pr1)Ci (1) H pofnpotikny dwtdmoon
i=1 j=i+1 p=1I tov QJILE ovppova pe
and P| 2) tovg Cheong et al. (2008)
yw. to National University
e L of Singapore
subjectto Y Y > ajpajpci; =0, (3) gapore.
i=1 j=i+1p=1
|E|
Zaipsi =S, Vp ePp, (4)
=1
P
Za,-,_,:l, vie{l,....[El}. (5)

p=l1

- H petofint aip eivar 1 1 0 6tov To pddnpa i eivar oty gpovikn otyun p.
- H petofint cj; eivon to TAn00g TV KOOV PortnTdV oTa podnpata ij
- P &lvon n ovvolkn ypovikn mepiodog tav eEETACEWV.

Y10 mopdaderypo oto kpumpo (1) Intape v €layiotomoinomn TV
“yertvidoswv®’ (xpovikn otiypn p, p+l) v to pabquate pE TOVG TEPIGGOTEPOVG
KOWOUG QO1TNTEG KOl TOLTOXPOVO, TNV EAQYLOTOTOINGN TOL GLVOAKOV YPOVOL
e&éraong P - kpurnpio (2).

Avomnpovg TEPLOPICUOVE  OMOTEAOLV TO VO UMV GUUTITTEL  YPOVIKA
omolodnmote pdOnpo pe Kotvovg eottntés , meplopiopds (3) , to va givor apkem n
yopnTikodTTa TG aifovcag yio to kabe pabnua i, Si, mepropiopdc (4) ko BEPata va,
opileton pio Ko povo e&étaom yia to kabe pabnua , tepropiopdg (5).

Yvykpukd pe 1o moAlvteyveio Kpntng, omv  moapovoa  épevva  dev
YPNOLOTOLOVVTOL OVOAVTIKEG TANPOPOPIEG MG TPOG TO TL padNpaTa £xovv EMAEEEL O1
eoumTég (cij) aAMG Oewpeitor O0TL 0 KAOe @oumTig umopel va €xel emhégel éva
0TO100NTTOTE PUAON O TNG GYOANG TOV OTATE Ko GE Uil ¥povikn oTiyun tomobeteitan n

e&étaon evog kot Lovo pobnpotoc omd Kabe oyoin).
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Avrtiotoyo ©¢ mpog tov xpovo desaymyng tov eéetdocmy, oto I1.K. degv
avalnrteitar T0 mowog givar o PéATIoTog cvvolkdg ypovoc e€etdoswv (P) olAd
opiletar ek TV TPOTEPOV G £va oTafePO YPOVIKO JAGTNLA, TETOLO TOL VO XWPAEL
TG e€etdoelc O wV TV padnudtov g kdbe ZyoAns.

Eniong g ovvaptnon Peitictomoinong ot Cheong et al. (2008) opiCovv t0 va
unv “yerrvidloov:’ pobnpato pe moAAovE KotvoHs POITNTES.

Yto ILK. pobnuoto pe xowvovg @outntég eivor ta pabnuato tov idov
e&opunvou kabg kot padnuata Koppov (VIoYPEMTIKA) arnd S1dpopa. £T1, oV TOOVOV
Vo YpOCTOVV Ol QOoutntéc. Xe ovykplon pe 10 mopdostypo oto ILK. dev
xpnowonoteitor to6co M évvolr g ‘yeurvicong pobnuatov’ 6co m o évvola
“uofnuota ava nuépa’’ agob opilovtar amaitnoelg 6mwg M e&étacn £wg 6vo
poOnuatov Koppov o pia nuépa 1 OTMe vOg LAONIATOG oV SIUEPO 1 TPIUEPO V1o
pobnpata idlov eEapnvov.

Télog, vy o National University of Singapore, e&etdlovtat ot xopnTikOTNTES
TV alfovomv kabmg e o YPOVIKY GTIYUN WTOPEL VO TPOKOTTOVY EEETACELG TOAADV
ponuatov o0tav avtd dev £xovv Kowvolg @ottntéc. Avtiotoyo yuw to ILK. ot
XOPNTIKOTNTEG TV aBoVo®V dev TEPIAAUPEVOVTOL GTOVG TEPLOPIGHOVS, APOD OVTMG
N GAA®G otV KABe ypovikn otryun tpoypappatieton éva kot pdvo pdbnua and kébe

ool (mepropiopdc 1).
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2.3 H Madnpatikn Atatvnwon tov ipoBAnuatog Q.ILE. ywx to ILK.
H pobnuatikr dwatvrmon tov wpoPfinuatog Q.ILE dwpopedvetar and tov
0PSO TOV HETAPANTAOV TOV TPOPANUATOS Kl TNV EKQPOCT TOV TEPLOPICUAOV TOV

AVOTTOEQLE TEPTYPOAPIKA GTO TPONYOVUEVH OC EEICADGELG 1) OVIGOTNTEG,.

2.3.1. To Q.N.E w¢ npéBAnpa avalitnong.
Opiovtat Aoimdv o1 TapoKAT® HETAPANTEC:
e  ApBuodg pabnudtov Q kat to kabe padnua eivar i = 1 émog Q.
o Ap1Oudg xpovikmv otrypmv givar P kot n ka0g ypovikn otyun ivan kK = 1 éog P.
e ApBuog Huepav givar Days ko ) kéOe nuépa d = 1 émg Days.
Opilovton ot Tapakdtm opddeg pobnubtov:

e S(r) yiar =1 énc 5, 6mov n kabe opddo TEPIEXEL TO. LAOAUOTO TOV GYOADY
APXIT, HMMY, MHIIEP, MHXOII, MIIA avtictoyya.

o Syp(r) ywr=1 £wnc 5 6mov 1N kbbe opad TEPLEYEL TA VIOYPEDMTIKG Lo UOTO TV
oxordv APXIT, HMMY, MHIIEP, MHXOII, MIIA avtictoiya.

e Seks (r) yiur =1 éwg 45 yu to podfuate yio tov kabe e&apnvov (1° £og 9°) ya
115 5 oyorég (APXIT, HMMY, MHIIEP, MHXOII, MIIA).

To cOvoro v opddwv Seks ywpiletor emmdéov o dVO VITOGVLVOLD, OVAAOYO. LE
10 TAN00¢ padnudtov mov 1o Kabe eEaunvo Exet:

Seksl yio ta eEqunva 6mov To TA00g givar £mg kat 8 padfuata oto Equnvo.
Seks2 yio ta eEqunvo 6mov To TA00g givar Tave and 8 poadpoto oto eEdunvo.

e Spr(r) 6mov 1 k4Be opdda TEPIEYEL 60O 1 KOl TEPLGGOTEPO LOONOTO 6T OOl
éxel tebet oepd mpotepardrog eE€taonc.

e Sdays, amotelel pio opdda pabnudtov omod yio to kabe pdbnua opilovrat
OLYKEKPIUEVES EMBLUNTEG NHEpOUNViEG deEay®YNG TOVG.

e Slimit(r) 6mov n kaOe opdada mepEyel podNuata yo to omoio £xel Tebel ypovikd
Oplo NUEPDV PEGH 6TO 0Toio vo £xovv oAokANpwOel ot egtdoelg tovg. T v
KGbe oudda poabnudtwv Slimit(r) to ypovikd 6pro nuepdv cvpPoriletar ue tov
avtictoyo aképato Oetico apBud lim(r).

Eniong opilovtot o1 Tapakdt® opddes YPOVIKMOV GTIYUAOV KOl NUEPADV:

e Nempty: omotehel évo Sdvooua TYOV Yo EKEVES TIG YPOVIKEG GTLYUES TTOL

apopobv 11 Kvpuokég kot ta  omoyedpota tov  Zaffdtov  6mov  dev

TPOYLOTOTO0VVTOL EEETACELS KOl EMOUEVOC EIvaL OVEVEPYEC.
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Ndays: oamotelel éva SLAVLGUO TILOV Yo TIG NUEPES EKEIVEG OV €ivar evepYEg
(dniadn dev mepriapPavovy tig Kuplakéc).

NSdays (i) yio to ke pébnpo i € Sdays. I'a to kébe éva omd ta pabnqupoTo Tov
Sdays opiletar pio opddo. GLYKEKPIUEVOY NUEPOV OTIG OTOIEG TO HAONUO 0T

embopeiton va mpaypatomomOet.

H datdnwon tov mpoPfAnuatog Q.ILE. yia 1o [ToAvteyveio Kpnng €xel og e€ng:

Na Bpebei to didvoopo Aong ¥V Vi=1...Q, k=1...P vrd Tovg mEPopIopois:

1.

2
3.
4

9.

10.

Yiot Yie = 1 Vi=l...Q

Yk e Nempty Yik = 0 Vv i=1...Q

Zic1 Y <1 vies

lei:?d—1)+1 Yirk <1 ,V i € Seks, d € Ndays

Z'ﬁiiﬁﬁf&l Yik =1 ,V i € Seks2, d=1..(days-1)

st e Yik <1 Vi € Seks1, d=1..(days-2)
k:i?d—1)+1 Yik <2 ,V i € Syp, d € Ndays

YRR+ (Yi — Yj) < 0 v i< € Spr

k=4d ) o
Zk=1(d—1)+1,dedays d *|Yi — Yy <lim v ij € Slimit,

k=4d _ .
Yk=4(d-1)+1,d € Nsdays Yik = 1 ,V i € Sdays,

6mov Yy = 11 0 avéhoya pe Tov sdv 1 eEétacn tov padfqpatog | aviiotorymOsi oty

ypovikn otryunq K 1 oxL.

Or mopoamdve avicoTeg, €EI0ADGELS JTLIIOVOVY TOVG TEPLOPIGHOVG Y0 TO

Q.ILE. tov IL.K. otV ntpotepn mopdypago 2.2.1. ITio cuykekpiuévar:

H woémra (1) opilel 611 og éva uddnuo i o avtiotoynBel pio Kor povodikn
xpovikn otryun K.

H oo ta (2) opilel 011 dev mpdkettal va mpaypoatomoinfel pabnuo ce avevepyn
YPOVIKN GTLYUN).

H avicoémra (3) opilet 6Tt ta pabfpoto g id1ag oyoAng (S) dev Oa eEetactovv
GE TOTOYPOVES YPOVIKEG GTLYLLES.

H ovicommta (4) opiler 61t pobniuate tov idov e&aurvov (Seks) dev Oa

e€etaotoiv péca otnv idta nuépa.
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e  EmumAéov, ot avicdtreg (5),(6) opifovv 611 pabnpato tov idov e&apunvov dev Ha
eEetooTovV 0TO0 1010 OMUEPO M oTO 1010 TPMUEPO OVOAOY®S TOL TANB0LG
paOnuiTov.

e H avicomrta (7) opilel 0Tt 01 €£ETAGELS TOV VTOYPEOTIK®OV pobnudatwv (Syp) piog
oo oev Ba Eemepvovv Ta 600 pEGH GTNV 1010 NUEPQ.

e H oavicomra (8) opilel 611 éva uddnuo i Bo e€etaotel vopitepo and évo GALO
uabnua j, £tot 0Tmg avtd divetor oty Kabe opdda pobnudtwov (Sprot).

e H avicomra (9) opilel 611 kdmoleg oudoeg podnuatov o eetactovv péco oe
TEPLOPIGUEVO YpovIKO Opto lim muepdv, €161 Omwg avtd divetar ylo. TV KAbe
opada podnudatov (Slimit).

e H womra (10) opilel 611 0 k€O paOnpa i Tov avikel otnv opdda (Sdays), Oa
e€etootel o€ ovykekpipéveg emtbountéc nuepounvieg (NSdays).

H eniAvon Aowmdv tov TpofAquatog £yKettatl oTnyv €DPECT TNG OTOLAONTOTE AVOTG

Y ik ikavomotel 10 Tapomave oKEPALO YPOUUIKO cOGTNUA EIGMOCEMV KOl OVIGOTTMV,

0£ToVTOg KOT' OVTOV TOV TPOTO TOV ®WPOAGYI0 TPOYPOUUATIOUO ¢ £vo TPOPANLQ

avalntnong.

2.3.2. l'evikeuon tnG padnuatikng Statunwong tou npofAnuatog Q.MN.E.

[Ipwv dwutvnwBel o TpoOPANUa w¢ TPOPANUA BeATioTOTOINONG, MO UOIVETOL
ot o1 avicotnteg 3,4,5,6,7 ovclooTikd ekepalovtol omd pio Kot Hovo avicOTNTo M
omoia etvat:

Thoer Y <n vV i€S*, d=1...(days-m)

H avicémta avt) opilel to €€Ng, OTL 6T0 YpoviKd ddotnuo M+1 nuepdv dev
umopovv va mpaypatonombovv nepiocdtepa amd N pabnuoto , 0e00pévon 0Tt 1 KAbe
NUEPA £XEL X YPOVIKEG OTIYUES Kat To LoD LoToL | AVvIIKOLV 6TNV €KAGTOTE Opada S*

Enopévog yio X =4, m = 0 xor n =1 {nreiton péoa oe pio nuépa 4 ypovikmv
OTIYUOV Vo punv glvan meptocdtepa omd 1 pobnuata kot eav ta podnuata i € Seks
etvor n avicota (4) 1§ Yo Xx=4, m=1, n=1, i € Seks2 givor n avicotta (5) K.A.7.

Eniong €dv opiotel X=1 tote M perafinty d ovuPoriler pioa pépa pe pio
YPOVIKY oTiyun , omote yioo m=0, n=1, i € S ka1 10 d=1 éwg P eivor n avicotTa (3)

OOV eV MPEMEL VO CLUTITTOVY YPOVIKE, pobdnuaTa TG id10g oYOANG.
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H mopamdve yevikn e&icmon delyvel OtTL, mEPO amd TOVS GLYKEKPIUEVOLS
TEPLOPLGLLOVG TOV YPNGLOTOLOVVTIOL GTNV EQOPLOYT, UE TAPOUOLO TPOTO UTOPOVV VO
povteAomomBovv kot GALEG TapaAdayEg OTMG:

- va, oynpatileton pio opdoda TV ToAvTANOEcTEPOV HobNUATOV amd KAOe oYoAN Kot
va (ntetton to kabe Evo pabnpa va anéyel 4 pépeg amd to dAro, apkel va tebovv X=4,
m=4, n=1 kot i € oV opdda oL,

- N va emAvbel to TpOPANUE €VOG GAAOL TOVETIGTNUIOKOD 10pVHOTOG OOV 1 KAOE
nuépa drabétel 3 ypovikég oTIyUES,

- 1 akdpo vo Al GALO €100G TPOPANLATOC OGS TT.). OVTICTOIYNON EPYUCLDY OVA
nuépa oe éva gpyootdolo Omov m KABe muépa €xer dvo Ppdiec, mpoPAnuota

dPOLOAOYNONG K. 0L

2.3.3. H évvola “napapiacelg”’ oto npopAnpa Q.M.E. yia to M.K.

H datdnwon tov mpofAnpatog KataAnyet Aourdv og £va GOGTNIA YPOLLLUKOV
TEPLOPICUOV UE OLUIIKEG LETAPANTES ATOPACT|G.

Kobng 10 didvvopa Aong Yik elvar dvadikd, maipver dniadn 0 1 1 tipég, to
TPOPANUO  aViKEL OTNV  Katnyopid TV APOPANUATOV OVEOIKOD OKEPALOV
npoypappotiopov (Binary Integer Programming).

H omotadnmote Avon mpokHyel TOv 1KAvOTolEl TOVG TEPLOPICUOVG OMOTEAET
Kol to emBountd amotédeoua. Ti yiveronr Opmg oty mepintwon ekeivn 6mov degv
VIdpyel TETOWL AVOT MOV VO KOVOTOlEL GVOTNPA OAOVE TOLG TEPLOPIGLOVS TTOL
Béoape;

O¢teton Aomdv po emMmAEOV TOPAUETPOG Yo TNV €MIALON TOVL TPOPANUATOG
Ko 1 onoia ovopdletan mapaprdoes’.

Avtd ov 1oyveL glval OTL OToV €ivol OmAPAiTNTO EMTPEMETAL OL TEPLOPIGLOL
va unv avorotovvtor oto 100%. H enidvon tov mpoPAnpatog mAéov £yKettor otnyv
gbpeon eketvng g Adong mov Bo mpokaAel T0 EAIYLGTO TOV TAPUPLAGEDV GTOVS
TEPLOPICUOVGS, LETATPENOVTAG TO TPOPANUA ad TPOPANUa avalnnong, o€ TpOPANUa

BeAtioTomoinomng.

2.3.4. To Q.N.E wg npoPAnua BeAtiotonoinong.
v Bacikn SaTuTOOoTN TOv TPOPANUATOS E1IGAYOVTOL OL PETAPANTEG °Z° ot
omoieg ex@PAlovv TG TOPAPLACES TV TEPIOPIGUAOV TMOV OTOIMV 1 EAOYIGTOTOIN O

opileTal ™G 1 OVTIKEWEVIKT GuVApTNOoT ToL TpofAnuartog f :
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min F = 251 + Z61+Z7l + 281 + Zgl + 2101 , vV |

Y16 100G TEPLOPIGUOVG

1. TPy =1 Vi=1...Q

2. YkeNempty Yik =0 VvV i=1...Q

3. YEPy, <1 VY i€ES

4. Yitna Yk <1 Vi € Seks, d € Ndays

5. T sgote Yik — 25/ <1 Vi € Seks2, d=1..(days-1), |
6. Y sq e Yik — 26, <1 Vi € Seksl, d=1..(days-2), |
7. YKCians Yk — 27 <2 Vi € Syp, d € Ndays, |

8. Yhoik* (Yix—Yj) —M=*28, <0 vV i<jeSpr,l

9. YNC4t-1)+1dedaysd* Yk — Yi| —29; <lim Vv ij € Slimit, |

10. YiZ4ta-1)+1.d e Nsdays Yik +210; =1 v i € Sdays, |

omov 5,26, 27,29 € Octikovc Aképatovg apBpovg z8,z10 € Avadwég Tynég 1 1M 0,
M givar évag mold peydrog apBuds kar Yy = 11 0 avdloya pe tov edv 1 e&étaon
oV padnparog I avtiotoymBet ot ypoviky otypr K 1 oyt

2y mopoandve datvmmaon ot teplopiopoi 1,2,3,4 dwapopeadvovy v Pactkn
dour Tov TPOPANUATOC KOl OTOTEAOVV TEPLOPICLOVS TTOV OEV TPEMEL VO, TOPOPLICTOVV
OTOTE KOl TOPAUEVOVY OIS £YOVV KOl TNV apyIkn 0atvmtewot). ' tovg vtoAourovg
TEPLOPICUOVS  EMTPENMOVTOL TAPOPLAGES OTNV  IKOVOTOINGT OVT®V Ol  ONOLES
exppalovton amd ta 25,26,27,28,29,210.

YVYKEKPEVO, Y10 TOVG TEPLOPIOUOVS 5,6,7, ot omoiot VTOdEKVOOVY Evav
péyloto emrpentd apOpd pobnuatov oe pio pépa, ot avtiotowes mapaPlicelS
25,26,27 givon 10 TOCO pobqpoTo EETEPVOVY TO OPLO AVTO GTNV KAOE LéEPOL.

H mopafioon z8 elvar 1 i 0 avdioya g woavomoinong 1 Oyt g KAOe
TPOTEPOULOTNTAG GEPAS Y To padnpota wov opilel o meplopiopog 8.

H mopafiaon z9 sivar 1o mwdéoeg nuépeg Eemepviétar 1o ypovikd opro (lim)
nuep®v e&€taong g kdbe opddag padnudtov wov opilet o meproptopog 9.

Téhog, n mapaPioon z10 Exet v T 1 1 0 v v K4Be emxvpwon N oyt TV

emBuunTOV NUEPOLNVIAOV de&aymyng Tov padnudatov, 6mmg opilel o mepropiopodg 10.
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2.4. Movtedomoinomn tov mpoBAnuatog Q.ILE yia to ILK.

H povtedomoinomn tov mpofinuartog akoAovbet ta eng frnata:
1% KaBopilovtar o tpmtoyevh dedopéva tov TpofAipatoc ta omoia meptlapfdvovy
70 TA00C TV HabnuUdTeV avd oyoAn, ovd e&aunvo Kot ava Katnyopio (VToype®TKd,
M oxL).
2% AMlopop@®@VovVTaL 0t Opades pabnuaTev S ot 0moiec GLUUETEXOVY oTHV dlaTHTOON
TOV TEPLOPIGUDV, OTMG TOVS EIOUE TAPATAV®.
3% O1 avicdteg Ko eEI6MOEIG TOV TEPLOPICUDY TOL TPOoPARLaTOC ekpdlovTal pe
™mv popen mvakmv (A) ko dtovooudtov (ba), tétotwv mov va opilovv to aképato
YPOUMIKS cvotnua TG < TpdTLTNG LopPNS” A X Yik — Z < ba, 6mov z o1 Topofidcelg
TOV TEPLOPIGHUDV.
4% Emveton 10 mpoPAnua og mpog v £bpeon ekeivov tov Yik mov Kovorotel to
YPOUUKO GOGTNLO TOV TEPLOPICUDY, EANYIOTOTOIMVTAG KATA TO BEATIOTO duvaTH TV
OVTIKEYLEVIKT] GLVAPTNON Tov TPOPAAUHOTOS 7oL amotedel to AGBpoloua TV

napafibdoswv, min F=X(z).

2.4.1. OLopadeg padnuatwv (S) yia tnv epappoyn Q.MN.E. tng €peuvac.

Q¢ gpappoyn g Epevvog emidetat To Tpdfinua Q.ITLE yuo to €rog 2012 ko
mv e€etactikn mepiodo tov ZemtepPpiov N onoio mePAaUPAVEL Kot T YEWUEPIVE Kot
ta Oepva pobnpato.

Ao ta 391 emionua kotaysypappéva podnuato kot yio 116 S oxoAég tov T1L.K.
dev ovppeTéyovv OAa oty teMKN eE€taom tov XemtepPpiov tov 2012. Ymdpyovv
poonpata wov dgv £xouv g TeEMKN eE€Tacm TV deEaywyn YPOUTTOV EPOTHCEMY GE
Kémowo aibovca, Om®G Yoo mwapddoerypa to ’Acknoelg Ymoaibpov LILILIV tov
tunpotoc MHXOIL.

Eniong kémota pabnpata emloyng, 0nmg otig EEveg YADGGEG 1| otal © peydia’
egaunva tov HMMY xor MHXOII, ovyyoveboviar og e€etdioglg 600 M Kot Tpudv
padnuatov poll Kabhg Exovv pikpd M kol KabOAov apBud @ortnTdv Tov va To
&xovv emAéCet.

Q¢ ek T00TOV, TO TPOPAN O TOV EMAVETAL TEPIAAUPAVEL:
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ZUvoAo MaOnuarwv

351 pobnpota

Maénuara ava ZxoAn

YXyom I1MM00c MoOnpatov Ymoyxpeowtikd Emloyng

APXIT 78 52 26
HMMY 80 36 44
MHIIEP 78 55 23
MHXOITI 84 55 29
MIIA 81 45 36

Ma@npara ava e§aunvo

EE&apnvo APXIT HMMY MHIIEP MHXOII MIIA
1° 8 9 8 8 6

2° 8 7 7 6 6

3° 7 7 7 6 8

4° 7 7 7 10 9

5° 11 9 9 8 9

6° 8 11 10 11 9

7° 14 10 10 8 10

8° 12 9 11 13 10

9° 3 11 9 14 14

Amd ta TpwToYEVH LTA dedopEVE 0pilovTal Ot OHAdES TV HabNUATOV S ToV
CUUUETEYOVV GTOVG TEPLOPIGUOVG TOL TpofAnuatoc. o v dtevkdAvven Tov
kaBopiopov v opddwv S ypnoomoteitan to Tpodypoppa g ACCESS mov avrket
otV owkoyéveln TV mpoypappdtov oo MICROSOFT OFFICE. H ACCESS mapéyst
é&va. eUAUKO Ko e0ypnoto mepaiiov otov ¥pNotn Omov avtdg umopel va opicel ta
ATOLTOVUEVO TTPOTOYEVT] dedopéva Tov TpoPAnuatog. Ilepiocdtepa YopaKTNPIGTIKA
KO EIKOVES TOPOLGLALovTol 670 3° KA TG Epevvac.

Ot ouddeg tov pobnuatov S ekepdloviol pHe TV HOPPN TIVAK®V Ol 0TToiot
mepapBdvouv 6Aa ta pobnuata kol twv S oxolov otic 351 ypapués tovs. ‘Etot Yo
TapadELypa, o Tivakag S mov exepdlel To pabnuata avé oyodn £xet 351 ypappés, 5

oTnAeg Yoo TV KABe oxoAr kou opilet pe 1 v avtictoiynon tov pobfiuatog oty
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oyoA ko pe 0 v pn avtiotoiynon. Opown opifoviar o wivakag Syp 3515 yia ta
VIOYPEMTIKA pobnuato g kébe oxolc «kai o mivakag Seks 351x45 yia to
poonpata tov kabe eEapunvov, 9 eEdunva X 5 oxoréc = 45 Edpunva cuvolKd.

Emiong o yprotng oeeikel va opicel TpotepadTNTES, EMOBVUNTEG NUEPOUNVIEG
Kol YpOVIKA Oplo. 6 Opadeg ponpdtov mov ekepdlovtol avtioToyo omd Tovg
nivakeg Spr, Sdays kot Slimit.

ZUYKEKPUEVE YO0 TNV €QaPUOYN TG £pevvag opiletal o mivakag Spr 351x29 .
Ymyv kdbe oin amd Tic 29 tov Tivako eivor opddeg 600 KOl TEPIGGOTEPMV
ponudtov yo ta oroia 1oydel Kamown oepd mpotepardras. Iy otnv TpdTn 6THAN
ToV Spr givan to voovpepa 1,2,3,4 ota avtictoyo padnuata Eévec yhoooeg LIV,

Ytov mivako Sdays 351x12 opilovtar yio kGmolo paONUo GUYKEKPLUEVEG
emBountéc nuepounvieg deEaymyng Tov pe aplpovc amd 1o 1 €wg 10 26 o1 omoiot
ekppatovv avtiotoyya v 1M, 2", 3" ... dwg 26" nuépa g eEetactikng meptddov. Ta
v epoppoyn opifovrar émg 12 emBountéc nuepounvies yuo dtdpopa padnpata.

Ytov mivaxka Slimit 351x12 opiletar oty kdbe omAn TOL piot opdado
padnudtov yuo tnv omoio £xel t1ebel KAMOO GLYKEKPIUEVO YPOVIKO Op1lo OleEaymyNng
™G o€ nuépes. [Ly. omv mpd™ otAn tov Slimit eivon tpio padpata ov Exovv Tov
010 dwdokovta kot Yoo To. omoia €yovv oplotel 2 Muépeg Oplo degaywyns Toug.
Ovpota, 2 M ko 3 nuépeg 0pro deaymyng opilovror Kot oTig VIOAOUTEG GTNAESG Yo
pafnuoto mov £xovv kdmolo Kowd odokovto. H emioyn tov 61000KOVI®OV oT®OV
&xel yivel toyoaio oG ypNon ToPASELYLOTOS Yo TNV EQAPLOYT TNG EPEVLVOC.

Télog o mivaxag Stimes opilet Tig ypovikéES oTIyUES TG EEETAGTIKNG TEPLOSOV.
H xa0g tov ypapun avtimpoocwnedet pio nuépa g e£€TACTIKNG, VO 1 KAOe pio amd
TIG T€66EPIG OTNAES éva amd T Téaoepa Orabéoipa tpiwpa g nuépoc. To 1 1 0 Tov
nivako evepyomotel 1] Oyl TNV KAOE YPOVIKN GTLYuUN.

Yvvoyilovtog Aowmdv  To  TPWTOYEVH  Ogdopéva  TOL  TPOPANUATOG

TEPIAAUPAVOVTOAL GTOVG TAPUKATM TIVOKEG:
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IMivaxag Awootdosig Ieprypaon
S 351x5 MoaOnpato avé oyoin
Syp 351x5 Yrnoypewtikd podnuato ava oyoin
Seks 351x45 Mobnuata avéd oxoin ava EEaunvo
Spr 351x29 Opddeg ponudtov pe oelpd TpoTEPALOTNTOG
Slimit 351x12 Opdideg padnudtwv pe ypovikd 0plo deEaymyng Toug

Opddec ponudTomVy pe GVYKEKPIUEVES EMOLUNTEG UEPOUNVIES
Sdays 351x12
dte&aymyng Toug
[Tivakag evepydv Kot aVEVEPYADV YPOVIKMV GTIYLOV TNG

Stimes 26x4
eEetaotikng [eprdodov

H exdotote Aom tov mpofinuotog ekepdletor amd 10 dVAdIKG dravocpa
Yik T0 omoio mepthoufavet yio To kabe pabnua i dhec tic mbavEg ypovikéc otryués K
7OV aVTO Popel va avtioToynoet.

Q¢ ex T0UTOL TO SLAVLGHA AVGNG TOL TPOPANLATOS EXEL UNKOG TO TANBOG TV
ponudtov eni 1o TAN00¢ TOV YPOVIKOV oTIYHOV (Tpimpa eE€Taong vOog HabLaTog)
g €&eTaoTikng meptddov dnAaadn 351padnuata x 104 ypovikég otryuéc = 36.504
TéG ot omoieg omotelovv kot 1o AANO0S TOV peTofAnTtOv oméQaons TOL
YPOUUKOD TPOPANLOTOG,.

O KkdBe évag 0md TOLG TOPATAVD TIVaKES (S) CLUUETEXEL GTOVG TEPLOPLGUOVG
TOL TPOPAUATOS GOUEMVO LE TNV dTOTToN TG mapaypdeov (2.3.1). Koatd v
povtelonoinon 1o aplotepd HEAOG TV €E1I0DGEMY, OVIGOTHTOV TOV TEPLOPIOUDV
exkppaletar pe toug mivakes (A), evd 10 6e€10 pépog pe to dravvopoto (ba) kot
TpOTO 1010 Hote A*Y (K <1 = ba,

O mopaxdtw mivakoag Ogiyvelt 10 TAN00S TOV TEPLOPIGUAOV  TTOV
dapopedvovtat ylo. TV kéOe oudda pabnuatov (S), KabdG Kot GLVOAMKG pE TO

dfpotopo ATV :
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IMivakeg Tepropiop@v Awotdoseg AlGvoopa Tipn®v Awotdosig
(Aprotepd pépog e€/oemv) (0<El pépog €&/oemv)
A 351x36504 ba 351x1
Aempty 1x36504 b aemty 1x1
AS 520x36504 bas 520x1
ASeksl 1035x36504 b asekst 1035x1
ASeks2 500x36504 baseks? 500x1
ASeks3 504x36504 baseks3 504x1
ASyp 115x36504 basyp1 115x1
ASpr 95x36504 bAspr 95x1
ASlimit 43x36504 basiimit 43x1
-ASlimit 43x36504 b aslimit 43x1
ASdays 69x36504 basdays 69x1
3.276 x 36.504 3.276 x 1

Kotd v enflvon tov mpoPAnuatog, ocvumepilapfoavopéveov Kot Tov
“mapoflicemv’ TOV TEPLOPIGUOV 6TOVG Tivakes (A) mpootifevial emmAéov oTHAES
OV OVTIGTOLYOVV OTIG LETAPANTES (2) Tov elodoemy, avicotitov (map. 2.3.2).

Mo ™mv epappoyn g épevvog 10 TeEMKO HEYEBOC TOV OKEPALOV YPOLLLUKOD

GLGTNATOG EELGMGEMV, OVICOTHTMV OV SIOUOPPOVETAL EIVOLL:
min F=X (2)

V.T.

[Aall (3.276 x 36.504) z (3.276 x 1.326)] X Yik (1x37.830) < § = baan (3.276 x 1).
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2.4.3. Eniluon kou napouciacn anoteAecpdrwy yia 1o Q.M.E tng epappoync T £peuvag.

2V Topdypaeo vty TopovctdlovTal To OTOTEAEGHOTO ord TV EXIAVOT TOV
TPOPANUATOC MG TPOG TNV EANYLOTOTOIMNGT TG MO OVTIKEWEVIKAG GLVAPTNONG MIN
F=X (2) mov amoteAei 10 GOpoIGHE OLOV TOV TAPAPLUCEDY TOV TEPLOPIGUDV TOV
aPopovV TG opddeg pobnudtov S,Syp,Seks,Spr,Sdays,Slimit.

[No v enilvon ypnowomnoteitor t0 Aoyiopkd g eropiog <’Gurobi
optimization®’ to omoio dwaBétel avtandkpion (interface) pe to Aoyiopikd mepPditov
tov MATLAB xa0®¢ kat pe aGAlo 6twg C++, Java, .NET xot Python.

O Gurobi Optimizer givar évog emAvg pabnuatikdv mpofAnudtov mTov
avnkovy otov ydpo tov I'pappikod mpoypappoticpov (linear programming LP),
Tetpayovikod mpoypoppaticpod (quadratic programming QP), Tetpaymvikov
TPOYPOUOTIoHOD pE yprion meplopicpmv (quadratically constrained programming
QCP), Miwtov akepaiov ypopukod mpoypappatiopod (mixed-integer linear
programming MILP), Miwto0 akepaiov TETpaymviKob mpoypoppaticpov (mixed-
integer quadratic programming MIQP) kot Miktod oaKkepOiov TETPUYOVIKOD
TPOYpPapIOTIoHOD pE xpnom mepopiopmv (mixed-integer quadratically constrained
programming MIQCP).

To mpoPfAnuo ™G €PapLoyng aviKeL otnv Kotnyopio Tov Miktov akepaiov
YPOUUIKOD TPOYPOLLATIGHLOV.

[lepiocOtepeg mAnpoopieg Ko TEYVIKEG — AEMTOUEPELES Yo TNV
TOPOUETPOTTOINOT Kot TO. amoteAéopata Tov akyopifuov tov Gurobi Optimizer

napadétoviar oto 3° Kepdiato tng épguvag,.

e [lapovcioon Amotereopatov.

To telkd omotédecpa ’result.x*’ mov emoTpéPel 0 aAyoplOpog omotelel 10
dvadkd odvuopa Yik mov éxel unkog 36.504 tiudv, dnAadn 6cot eival or mbovoli
ocuvovoopol pobnuatov kot ypévov. ITlpopoavodg vy v moapovcioon TV
amotedecpudTmv ypetdleton pio emmAéov emeEepyacio otnv AVOT VT OOTE Vo, EXEL
pio o Kotavon T Kot E0YPNoTH LoPOT| Y1 TOV TEMKO YpNoT.

I[Na to AOyo avtd avamtoape xamoo kmowka oto MATLAB o omoiog
“uetopopdvel’”’ v Avon kol v e€ayel oe éva eneEepydoylo apyeio tov Excel,
kabmg To Excel eivot 1o mpoc@ilég Kot edypneTo 6TOVG TEPIGGOTEPOVS YPT|OTES.

[Na to wpoPAnua ¢ eeappoyng to TeEMKO €EAYOUEVO  OMOTEAECUO

QOTVTTAOVETAL GTO TOPOUKAT® POA0 EXCel:
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MNivakag Auong
Napapidoeg: 0 0 24 0 1 0

Kwbkog MdaBnua KaBnyntrg Mépa ‘Qpa Afaywyris Seks2 Seks3 Syp  Spr Slimit Sdays

1 (FAZ 101) 1.ZENEZ TAQXZEZ | McKAY ANNE 1 11:00 - 14:00 0 0 0 0 0 0

2 (FAX 101) 1.ZENEZ TAQZZEZ | WAPOYAAKH ITYAIANH 1 11:.00-14.00 O 0 0 0 0 0

3 (FAZ 102) 2.ZENEX TAQZZEZ Il McKAY ANNE 9 14:00-17:00 O 0 3 0 0 0

4 (FAZ 102) 2.ZENEX TAQZZEZ I WAPOYAAKH XTYAIANH 5 17:00-20:00 O 0 4 0 0 0

5 (FAZ 201) 3.ZENEX TAQZZEZ Il McKAY ANNE 8 17:00-20:00 O 0 3 0 0 0

6 (FAZ 201) 3.ZENEX TAQZZEZ III WAPOYAAKH STYAIANH 9 17:00-20.00 O 0 0 0 0 0

7 (TAX 202) 4.ZENEZ TAQ2ZEX IV McKAY ANNE 10 11:00-14:00 O 0 3 0 0 0

8 (I'AZ 202) 4.ZENEZ TAQ2ZEX IV WAPOYAAKH XTYAIANH 12 14:00-17.00 O 0 4 0 0 0

9 (MM 443) AEIDOPOZ ANAMTY=H (ISO 14000 & LCA)  TXOYTzOX OEOXAPHX 8 8:00 - 11:00 0 0 0 0 0 0
10 (MNA 122) AATOPIOMOI KAl AOMEX AEAOMENQN NAMAMIXAHA IQANNHZ 20 11:00-14:00 O 0 0 0 0 0
11 (NAH 401) AATOPIOMOI KAI MOAYNAOKOTHTA TAPOOAANAKHE MINQX 6 11:00-14:00 O 0 0 0 0 0
12 (MNA 323) ANAAYZH AEAOMENQN 2KIAAAZ XPHITOX 24 17:00-2000 O 0 0 0 0 0
13 (MNA 422) ANAAYZH ENENAYTIKQON ANODAZEQN ZOMOYNIAHZ KONSTANTINOE 1 8:00 - 11:00 0 0 0 0 0 0
14 (MM 541) ANAAYZH ENIKINAYNOTHTAZ MAAAIOAOTOZ EYAITEAOZ 9 11:00-14:00 O 0 0 0 0 0
15 (HPY 202) ANAAYZH HAEKTPIKQON KYKAQMATQN KAAAITZAKHZ KONSTANTINOZ 23 14:00-17:00 O 0 0 0 0 0
16 (MM 321) ANAAYSH KATASKEYQN & OMAIZMENO SKYPOAEMA TEOMIMANAKHSE IQANNHS 10 17:00-20:00 O 0 3 0 0 0
345 (XQP 00) XQPOTAZIA AIMEAAH AEZMNOINA 11 11:.00-14:00 O 0 1 0 0 0
346 (WT A3X1) WHOIAKEZ TEXNOAOTIES STON APXITEKTONIKO 2XEAIAZMO | AIATTH M. 13 8:00-11:00 0 0 0 0 0 0
347 (WT AZX2) WHOIAKES TEXNOAOTIES STON APXITEKTONIKO 2XEAIAsMO I BAZAKAZ AAEZANAPO 13  11:00- 14:00 0 0 0 0 0 0
348 (WT AZX3) WHOIAKES TEXNOAOTIES STON APXITEKTONIKO SXEAIASMO il MAAEQAKHE MANATIQTHZ 16  14:00-17:00 0 0 1 0 0 0
349 (THA 312) WHOIAKH EMEZEPTAZIA EIKONAX ZEPBAKHZ MIXAHA 5 8:00 - 11:00 0 0 0 0 0 0
350 (THA 302) WHOIAKH ENEZEPTAZIA THMATOZX ZEPBAKHZ MIXAHA 9 14:.00-17:00 O 0 0 0 0 0
351 (HPY 201) WHOIAKOI YNOAOTISTE: NNEYMATIKATOZ AIONYzIOX 12 11:00-14:00 O 0 0 0 0 0

H «d0¢e ypapun tov mivaxo avagépetor 1o kabéva and ta 351 pabnuoto wov
TePAAUPAaveL TO TPOPANLO TG EQPAPLOYTG KO YO TIG 5 GYOAES TOV 10pVUOTOG,

Ot pidTeg OTHAEG TOVL TivOKA AVONG OMOTEAOVV YEVIKEG TTANPOPOPiEg OV
TPoépyovtal amd To TPMOTOYEVY] dedopéva Om®mG 0 kwdwog Tov Mabnuatog, 1
ovopacio Tov, 0 Kadnyntig mov 10 dOACKEL.

Y10 keMd pe to yahdllo®’ ypouo eaivetor yo to Kafe pddnuo n nuépa g
g€etaotikng mov 0o die&ayel (1" nuépa, 2" nuépa k.A..) kKabdOS Kol N dpa Evapéng
Kot MEng g e€étaong. Ty , amd tov Iivaxa Avong to 11° puddnuo Akydpiuot kot
rolvmhokotTa SeEdyetar Ty 6" nuépo g eEetaotikng petatd 11:00 — 14:00.

Téhog ota dompo keMd mapovcsidletor otV KeQaAida o aplBudg tov
nopofrdocemv yioo to kdBe ocHVOAO TEPOPIGUAOV TOL £YOLV OPloTEl, EVO OTO
TOPOKATO KEAD EMCNUAIVOVTOL GLYKEKPIULEVO 1 MUEPA, 1| OPO Kot TO udOnua mov
napaPioacav v emtBounty cuvonK.

O1 mepropiopoi S (un towtootpdTTo podnuatoy g idlag oyoAnc) kot Seksl
(eMdypioto piag muépag avd éva pddnua tov idov e€aunvov) dev @aivovtal Gtov
nivako AOong kobmg eivar avotnpol meplopiopol kot dev TPOKELTAL VoL EYOLV

nopaPlacelc.
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2T TPMOTEG OTNAEG TWV YEVIKOV TANPOPOPLDV, Evol OTNV €VYEPELD. TOV
YPNOTN, Vo TPOocOEceL Ko AAAEG TANPOPOpieg Tov Bempel amapaitnto va Tic PAEREL
OGS ToL EEAUN VA KOl Ol GYOAEG TTOV AVIKOLV TaL Lalfnpata, To €6V gival VTOYPEMTIKA

N 0x1 ,0T®G POIVETOL GTO TOPAKAT® GYNLLOL:
Mapadeiypa wivaka AUong pe AoITrég TTPOOOBETEG YEVIKEG TTANPOPOPIES.

nAl6og MaBnudatwv & Yrioxpewtikwv 78 52 8036 78 55 84 55 81 45

Kwd1kog MaBnua Ka®nyntng ARXIT HMMY MHMEP MHXON MNA
1 (FAZ101) 1.=ENEX TAQZ3EX | McKAY ANNE 1° Y
2 (TAX101) 1.ZENEX TAQZZEX | WAPOYAAKH ZTYAIANH 1° 1Y 1° 1Y
3 (TAZ 102) 2.ZENEZ TAQZZEZ Il McKAY ANNE 2° 1Y
4 (TAX 102) 2.=ENE2 TAQ22E2 1| WAPOYAAKH XTYAIANH 2° 1Y 2° 1Y
5 (FAZ 201) 3.ZENE2 TAQZZEZ Il McKAY ANNE 3y 3y
6 (M 201) 3.ZENE2 TAQZEX Il WAPOYAAKH 2ZTYAIANH 3y 3 iy
7 (TAX 202) 4.ZENE2 TAQZ2EZ IV McKAY ANNE 4 LY a1y
8 (I'A\% 202) 4.ZENE2 TAQZ2EX IV WAPOYAAKH 2TYAIANH 4° 1Y 4° 1Y
9 (Mn 443) AEIQOPOZ ANAMTY=H (ISO 14000 & LCA)  T2OYTZOZ OEOXAPHZ 7°

INo Tapdderypo otov mivake eaivetar Tog To nadnuo 1.Zéveg Mdooeg 1T iddoketar oto 3°
g&dunvo twv HMMY xar 6to 3° E&dpunvo twv MHXOII kot givar Yroypewtikd (ek@pdletor amd to
Y).

H gloyiotomoinon g avtikeyevikng ovvaptmong min F = %(z) yoa v
epappoyn katoAnyel oe pla BéAtiotn Adom mn omoia €xel 10 ehdyloto TOV 25
GUVOAIKOV TopaPlicemV.

Ye pla mepotépo emefepyacia avorveton to omotéleopa (25) o¢ mpog To
TOLEG KOTNYOPIEG TEPLOPIGULMV KO TOLO, GLYKEKPLUEVO LOONLOTO KOl ULEPES APOPOVV
o1 25 awtég mapafricets.

YUYKEKPEVO YiOL TNV EQOPUOYN Ol TAPUPLICES QPOPOLV TIC TOPUKATM
KOTNYOPIES TEPLOPICUDV:

Seks2 Seks3 Syp Spr Slimit Sdays
MARBGog EAdyLoTWwV

, 0 0 24 0 1 0
Napafiacswv

AvoivTtikdtepa:

e Qc mpog tovug Teplopiopong Seks2 & Seks3

OV APOPOVV TIG XPOVIKEG OMOGTACELS podnuatwv tov idtov eaunvov Oev giyope
kapio mapaficon (IMivaxog Adong, mapapiicelc 0 otig keparideg Tov otnAdv Seksl
& 2).

duktpdpovtag Tuyaio TV Ado1 Yo kdmowo e€dunva gtvon w.y.
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ntAj0o¢ Mabnudtwv & Yroxpewtikwv 78 55 Napapiiosg: 0 0
Kwdkog MaBnpa Ka®nyntig MHIMEP Mépa Qpa Afaywyrig Seks2 Seks3

32 (Mn 336) APIOMHTIKEZ ME©OAOI STHN MEPIBAAONTIKH MHXANIKH ~ 2YNOAAKHZ KONSTANTINOZ 6°:Y, 9 17:00-20:00 0 0
55 (Mn 340) AZKHZEIZ MEAIOY | AAZAPIAHE MIXAHA 6° i Y{ 19 11.00-14:00 O 0
61 (MM 311) ATMOZQAIPIKH PYMNANZH NAZAPIAHE MIXAHA 6°iY{ 17 14.00-17:00 O 0
65 (M 335) BEATISTOMOIHZH MEPIBAAMONTIKON SYSTHMATON KAPADYAAHZ IAZQNAX 6°iY{ 5 14.00-17:00 O 0
69 (KEM 302) BIOMHXANIKH KOINQNIOAOTIA DPATKOMIXEAAKHE MIXAHA | 6° 3 8:00 - 11:00 0 0
121 (KEMM 104) EIZATQrH 3TH OINOZODIA MATEAHZ AHMHTPI0X 6° 1 17:00-2000 O 0
183 (KEMM 202) IZTOPIA MOAITIZMOY OPATKOMIXEAAKHE MIXAHA | 6° 26 8:00-11:00 0 0
247 (KEM 102) MOAITIKH OIKONOMIA AIOAAKHE FEQPIOX 6° 22  11:00-14:00 O 0
327 (Mn 326) YAPAYAIKH ANOIKTQON ArQron MAAAIOAOIOz EYAITEAOX | 6° 1 Y| 24 14:00-17:00 O 0
336 (M 324) OVYEIKES AIEPTAIES STHN EMEZEPT. NEPOY & YTPQN ATIOBAHTON AIAMANTOMOYAOZ EYAITEAO: | 6° Y| 11  17:00 - 20:00 0 0

O mivakoag Avong eiitpdpetar og mpog ta 10 pabiupota tov 6°° e&apfivov tov MHIIEP. Onwg
eatvetar ko o1 10 nuépeg dieEaywyhg twv podnuatov (24" 5" 22" ,18" 16" ,8" ,10"1" ,3" , 12"

anéyouv 800 Kol TePLocOTEPEG UEPES , OTMG 0pileTar 6To GOVOAO TepLopioumV Seks2.

nAlfog Mabnpdtwyv & Yrioxpewtikwv 78 52 Napapiacsg: O 0
Kwdkog MaBnpa KaB®nyntrg ARXIT Mépa Qpa Afaywyig Seks2 Seks3

41 (AT OIK2) APXITEKTONIKH TEXNOAOTIA: OIKOAOMIKH Il 2TAYPOYAAKH MAPIA 4° 1Y 19 8:00-11:00 0 0
49 (APX 2X4) APXITEKTONIKOZ 2XEAIAXMOZ IV TIAKAANAKHZ AHMHTPIOX 42 Y 6 8:00 - 11:00 0 0
108 (AO MHX2) AOMIKH MHXANIKH II MPOBIAAKHZ KQNZTANTINOE | 4° (Y| 23  11:00-14:00 0 0
117 (EIKA T4) EIKAZTIKEX TEXNEX IV ANAPEAAAKHZ AHMHTPIOZ | 4° | Y{ 26  17:00-20:00 0 0
130 (EIZ An) EISATQrH STON ASTIKO KAl MOAEOAOMIKO sXEAIASMO — AIMEAAH AEZMOINA 4° 1Y 11 14:00-17:00 0 0
181 (I2TO A4) IZTOPIA KAl ©EQPIA THZ APXITEKTONIKHZ IV KQTZAKH AMAAIA 4 Y 3 14:00-17:00 0 0
348 (WT AZX3) WHOIAKES TEXNOAOTIES STON APXITEKTONIKO EXEAIAEMO I MAAEODAKHZ NANATIQTHS 4° 1Y, 16 14:00-17:00 0 0

O wivokag @Atpdpetarl w¢ Tpog to. 7 pabfuato Tov 4°° eEaufvov g Apyrtektovikfc. Onmg aivetal
kot ot 7 muépeg defaymyng tov pabnudteov (19m,10m,26m,151,31,6n,231) anéyovv Tpeig Kot
neplocoTepeg Pépec, Ommg opiletar oto cvvoro meplopioucdv Seks3 yu mAnbog padnudtov oto

gEaunvo < 8.

e Q¢ mpog TOVG TEPLOPIGLOVS Syp
OV OPOPOVV TOV aPlUd VLIOYPEMTIKOV pobnudtov oe pioe pépa siyope 24
napafldcel 6to cvvoro tv 115 meplopiopudv tov Syp. Oktpdpovtog tov Tlivaka

Aoong ¢ Tpog kamota Toyaio nuépa, fotm v 17" eivar kot yio Tig 5 oyoréc:

7852 8036 7855 8455 8145 Napapidoceg: 24

Kwdkog MdaOnua Ka®nyntrg ARXIT HMMY MHMEP MHXOMN MIMA Mépa Qpa Ataywyris  Syp

40 (AT OIK1) APXITEKTONIKH TEXNOAOTIA: OIKOAOMIKH | AIAIMH M. 3 1Y 17 11:00 - 14:00 0
45 (APXTEXTION) arxmecroniks, TExH Kl lONTIMOZ MAZ AONIAZ oA ROMA, A ETRNe. & 8° 17 14:00-17:00 O
61 (Mn 311) ATMOZ®AIPIKH PYNANZH AAZAPIAHZ MIXAHA 6° 1Y 17 14:00-17:00 O
100 (MrA 512) AIAXEIPIZH XPHMATOOIKONOMIKQN KINAYNQON — MAZIOYPAZ OQTIOZ 9° 17  17:00 - 20:00 0
144 (M 438) ENEZEPTASIA & AIAXEIPISH TOZIKQN KAI ENIKINAYNON AnosaHTon — [TAAPAKOZX EYATTEAOZ 8 | Y 17  11:00 - 14:00 0
153 (EE) EPEYNHTIKH EPTAZIA o 9 1Y 17 17:00-20:00 O
199 (MOI 505) MEGOAOI YMOT. EKM/ZEQN KAI KATAZK. SHPAITON EZAAAKTYAOZ MEQPTIOX 9° Y 17  17:00 - 20:00 0
204 (MrA 423) MEAETH-SXEAIASH ME XPHZH H/Y (CAD)  MAPABEAAKHZ EMMANOYHA 8 |Y 17 11:.00-1400 O
220 (Mr533) MONTEAA MOIOTHTAZ AEPA NAZAPIAHE MIXAHA 9° 17  8:00-11:00 0
226 (HPY 302) OPFANQZH YNOAOTIETON MATMAEYSTAOIOY IQANNHZ 6° 1Y 17 11:00-14:00 O
266 (KEM 204) STOIXEIA AIKAIOY & TEXNIKHZ NOMOOGESIAS MAPIA EYMPAZIA 7 5° 7° 17  8:00-11:00 0
329 (MOn 312) YAPOTEQAOTIA KAI YAPOTEXNIKA EPTA ITEIAKAKHZ EMMANOYHA 6° Y 17  11:00 - 14:00 0
337 (OY2 102) OYZIKH (HAEKTPOMATNHTIZMOZ) MANTINAKHZ AMOZTOAOZ 2° 1Y 17  8:00-11:00 0
338 (PY2 101) OYZIKH (MHXANIKH-STOIXEIA @EPMOTHTAS) NMANTINAKHZ ANOZTOAOZ 1° 17 17:00-20:00 O

Daiverol 6tL yio TV KGBe Zyoh oty 17" nuépa g eEeTaoTikng dev vIdpyovv TEploadTEPQ

amd 600 VIOYPEOTIKG pobnpata 0Tmg opileTal 6To GLVOLO TV TEPLOPICUDY SYP.
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Ouwg vrapyovv kot ot 24 mopaflacels Tov meploptopov. DATpapoviog wg

TPOG TNV GTNAN TOV Topafidcenv Syp eival:

mAnBo¢ MaBnuatwyv & Ymoxpewtikwv 78 52

NapoafrLacelg :

24

Kwdkog Mabnua KaBnyntnig ARXIT Mépa Qpa Awtaywyric  Syp
46 (APX 2X1) APXITEKTONIKOZX *XEAIAZMOX | TZOMNANAKHZ AAEZIOX 1Y 4 8:00 - 11:00 1
177 (12T AN) ISTOPIA GEQPIA KAI KPITIKH SYNTHPHSHS KAI ANOKATASTASHE MAAAOYXOY-TUFANO®DANH | 6° iY ! 4 11:00 - 14:00 1
182 (I2TO A5) IZTOPIA KAl ©EQPIA THZ APXITEKTONIKHZV ~ KQT2ZAKH AMAAIA 5°iYi 4 14:00 - 17:00 1
59 (AZT 2X2) AITIKOZ IXEAIAZMOX I TZOMNANAKHZ AAEZIOX 6°iY: 11 17:00-20:00 1
130 (EIZ AN) EISATQrH STON ASTIKO KAl TOAEOAOMIKO SXEAIASMO — AIMEAAH AEZMOINA 4° Y 11 14:00-17:00 1
345 (XQP 00) XQPOTAZIA AIMEAAH AEZMOINA 9°+Y 11 11:00-14:00 1
53 (APX 2X8) APXITEKTONIKOZ 2XEAIAZMOZ VIII OYITPINHZ KONSTANTINOS-AAKETAS | 8° i Y | 12 11:00 - 14:00 1
54 (APX 2X9) APXITEKTONIKOZX XEAIAZMOZX IX AIATMH M. 9°:Y 12 17:00-20:00 1
185 (12T TX1) IXTOPIA THX TEXNHZ | ANAPEAAAKHX AHMHTPIOY | 1° (Y 12  8:00-11:00 1
37 (ATEIZ) APXITEKTONIKH TEXNOAOTIA: EISATQTH STHN OIKOAOMIKH ~ OYITPINHZ KONSTANTINOS-AAKETA: | 2° i Y | 16 8:00-11:00 1
127 (EIZ EN) EIZATQrH STHN ENAFTEAMATIKH MPAKTIKH ~ 2KOYTEAHZ NIKOAAOZ 7°:Y: 16 17:00-20:00 1
348 (WT AzX3) WHOIAKES TEXNOAOTIES STON APXITEKTONIKO SXEAIASMO i MAAEQAKHZ MANATQTHE | 4° iY: 16 14:00-17:00 1
42 (AT O2K) APXITEKTONIKH TEXNOAOTIA: ONAISMENO SKYPOAEMA ~ MPOBIAAKHS KONSTANTINOZ | 5° i Y 22  14:00-17:00 1
195 (MAG 002) MAGHMATIKA 11 MANOYZAKHZ ANTQNIOZ 2° Y. 22 8:00-11:00 1
246 (NOA 2X2) MOAEOAOMIKOZ XEAIAZMOX |1 AIMEAAH AEZMOINA 8 Y 22 17:00-20:00 1
108 (AO MHX2) AOMIKH MHXANIKH 11 MPOBIAAKHZ KONSTANTINOE | 4° i Y 23  11:00 - 14:00 1
142 (YOK 2X) EMNEMBAZEIZ ZE YOIXTAMENA KEAYOH MHAITZH A. 7° 1Y 23 14:00-17:00 1
205 (MA APX1) MEZA ANAMAPASTASHS STHN APXITEKTONIKH MAAEQAKHZ MANATQTHE | 1° iY{ 23  17:00-20:00 1

Onwg eoivetar onpeidvovton ta padipoto tg APXIT otig nuépeg exeiveg dmov Egmepviétan

70 Op1o TV dVo podnudtov. Tvykekpéva yuo thv 41,11"12"16", 22" kow 23" givor 3 pabipata
nradn 1 emmréov tov opiov 2, cuvoro 6 mapaPidoelg. Eqv o wivakag iltpaptotel Kot @g Tpog Tovg
MHIIEP ka1 MHXOII @aivovtatr 9 mapafibceig otov kabéva, eved yia tovg HMMY kot MITA dgv

etvan kopio Tapafiaon, covoro 6+9+9=24.

Emonuaiveron 6tt ov 24 mopafiicelg tov meplopiopod avtov givor ot
Bértioteg duvatég Kabmg to Tunpo APXIT €xet 52 vroypemtikd pabnparto, to Tuiuo
MHIIEP 55 vmoypewtikd podfuoto kot to tuque MHXOIT 55 vroypemtikd
pafnuoto yioo 23evepyéc MUEPEG X 2 VIOYPEOTIKA pobnpato v muépa = 46
dwbéopeg ypovikég otrypés, evo ta tunpatoe HMMY kow MITA €yovv Aryotepa amd

46 vIoYPEMTIKA pobf ot .

e Q¢ mpog ToVG TEPLOPIGLOVS Spr,
ot omoiol a@opohv TPoTEPAOTNTES GEPAS OleCaymyng Tov panudtov, dev eivol
kapio moapoPiaorn. Oiktpdpoviag tov mivaka AODONG ®¢ TPOoG HobMupoTo  pE

TPOTEPUOTNTES GEPAG PAIVETAL 1] EKTANPOGCT TS GLVONKNG:
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m\n6o¢ Mabnudtwyv & Yroxpswtikwy 78 52 80 36 Napafidceg: O
Kwdkog Mabnua Ka®nyntng ARXIT HMMY Mépa ‘apaAwtaywyic  Spr
46 (APX3X1)  APXITEKTONIKOS SXEAIAZMOS | TZOMMNANAKHS AAEZIOS | 1° | Y 4 800-11.00 0
47 (APX3X2)  APXITEKTONIKOS SXEAIAZMOS II MANAAAAKH M. Y 5 14:00-17.00 0
48 (APX3X3)  APXITEKTONIKOS SXEAIAZMOS 1| MAPOENIOZ NANATIQTHE | 3° | Y 5 17:00-20:00 0
49 (APX3X4)  APXITEKTONIKOZS SXEAIAZMOS IV TSAKAAAKHE AHMHTPIOS | 4° | Y 6 800-11:00 O
50 (APX2X5)  APXITEKTONIKOZ SXEAIASMOS V KAPAMANEA NANATIQTA | 5° | Y 6 11:00-14:00 O
51 (APX3X6)  APXITEKTONIKOZ SXEAIASMOS VI KAPAMANEA MANATIQTA | 6° | Y 8  11:.00-14:00 O
52 (APX3X7)  APXITEKTONIKOS SXEAIASMOS VII BAZAKAS AAEZANAPOS 7Y 8  14:.00-17:00 0
53 (APX 2X8) APXITEKTONIKOZ 2XEAIAZMOZ VIII OYFTPINHZ KONSTANTINOS-AAKETAS | 8° 1 Y 12 11:00-1400 O
54 (APX3X9)  APXITEKTONIKOS SXEAIASMOS IX AIATH M. 9y 12 17:.00-2000 O
Kwb1kog Ma6nua KaBnyntng ARXIT HMMY Mépa  Qpa Aeaywyris  SPr
194 (MA© 001)  MAGHMATIKA | MANOYSAKHE ANTQNIOS | 1° Y| 1° (Y| 15 17.00-20:00 0
195 (MA@ 002)  MAGHMATIKA Il MANOYSAKHZ ANTONIOS | 2° [Y|2° [Y! 22 800-11:00 O
mAn6og Mabnudtwy & YIoxpewtikwy 81 45 MNapafidoeg: 0
Kwb1kog Ma6nua KaBnyntng MMA Mépa  QpaActaywyic SPr
280 (MMA401)  SYSTHMATA EAETXOY | MOYAIEZOS ANASTASI0S 7°|Y 25 800-11:00 O
281 (MNA430)  3YSTHMATA EAETXOY I MOYAIEZO3 ANASTASI03 8 26 11:00-14:00 0
DaiveTor 0TL 0 aAyopBpog emilvong epovtice Oheg ot nuépeg deEayoyns tov ApyLILII kAt va
akoAovBovv v 0l avgovco ypovikn oepd. To 1010 cvpPaiver kot yoo o Mabnpaticd LII,
Yvotiuata EAéyyov LII k.
e Qg mpog Tovg meploptopovg Slimit,
ot omoiot opilovy KOVTIIVEC YPOVIKEG OMOGTAGEIS 000, TPLOV NUEPDY Yo HobNpoTo
mov £ovv Koo Kabnynty|, elyaue povo pia mapafioon. Gdtpdpoviog Tov mivoko
AMong g mpog avtohS TOLg KUOMYNTEG TV omoiwv To pobnuoato EmpEmE v
TPOYPUUUATIOTOOV GE KOVIIVEG MNUEPOUNVIEG, TPOKLITOLV TO OTOTEAEGUOTO TOV
TOPUKATO TIVOKOL:
mA6og MaBnudtwy & Ynoxpewtikwv 78 52 Napafiosg: 1

Kwdkog MdaBnua KaBbnyntng ARXIT Mépa Qpa Afaywyrig Slimit
58 (AZT 2X1) AXTIKOZ IXEAIAXMOZ | TZOMNANAKH2 AAEZI02 5°:iY: 10 8:00 - 11:00 0
59 (AZT 2X2) AZTIKOZ IXEAIAZMOX |1 TZOMNANAKH2 AAEZI02 6°iY: 11 17:00-20:00 0
125 (EIZ 3K2) EIZAFQIH XTHN APXITEKTONIKH >KEWH Il TZOMMANAKHX AAEZIOX 22 Yl 9 14:00 - 17:00 0
mAnBo¢ Mabnudtwy & Ymoxpewtikwv 84 55 Napafaoceg: 1

Kwd1kog MaBnua KaB®nyntng MHXOMN Mépa ‘Qpa Aegaywyig Slimit
29 (MOn 525) A=IOAOIHZH BIOMHXANIKQN OPYKTQN  XPHXTIAHZ FEQPTIOX 9°iY, 4 17:00-20:00 0
83 (MOn 304) TEQXHMEIA XPHXTIAHX TEQPT1O2 6°iY 3 17:00 - 20:00 0
190 (MOMM 306) KOITAZXMATOAOQTIA | XPHXTIAHX TEQPT1O2 6° 1Y 5 11:00 - 14:00 0

®oiveton 0T1 o1 Muépeg delaywyrc dev Eemepvodv g dvo (9" fwg 11" & 3" dwg 5"). To 6o

cuppaivet kot yio to pafnHoTe VIOAOITOV KaBNYNTOV 0T0 0Toia OpicapEe XPOVIKE OPldL.

Ouwg o mepropiopds wkovomomdnke pe pio mwapafiocon. GIATPAPOVING WG TPOG TV

oA TV TapoaPiaceny Slimit ivar:
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TARBo¢ Mabnudtwy & Ymoxpewtikwy 78 52 MNapafuiosg: 1

Kwbwog Mabnua Ka®nyntng ARXIT Mépa Qpa Agaywyrg Slimit
37 (ATEIZ) APXITEKTONIKH TEXNOAOTIA: EISATQTH STHN OIKOAOMIKH ~ OYITPINHS KONSTANTINOS-AAKETAS | 2° i Y| 16  8:00-11:00 2
43 (AMXMA) APXITEKTONIKH THE METABAHTOTHTAS & EIAIKA OEMATA XQPON MAPASTASEON OYITPINHZ KONSTANTINOZ-AAKETAS | 8° 15 14:00-17.00 O
53 (APX 2X8) APXITEKTONIKOZ 2XEAIAZMOZ VIII OYITPINHZ KONSTANTINOS-AAKETAS | 8° Y| 12 11:00 - 14:00 2
271 (2YAMK) ZYITXPONA YAIKA KAl MEOOAOI KATAZKEYHZ  OYFTPINHE KONSTANTINOS-AAKETAS | 7° 15 8:00-11:00 0

Ta pabpota dieEdyovian oe 4 uépeg (12" dwg 16") évavtt 3 mov &iye opiotei to Opro. Mapd todTa o
aAyop1Opog povTilel aKoOpo Kot GV 0V IKOVOTOLEITUL AVGTNPA O TEPLOPICUOC TO OPLO TOV NUEPDY VO,

givon ko T "xovtd®’

e Téhog ®¢ mpog Tovg TEPLoplopovg Sdays,
nmov opilovv kamoleg emBuuntég Muepounvieg v Kamowo pobfuote dgv vIdpyet

Kapio TapaPiocn. PATpapovtag o¢ TPog To podnuoto avtd ivor:

TARBo¢ Mabnudtwy & Ynoxpewtikwv 78 52 8036 78 55 84 55 81 45 Napapidosg: 0

Kwdkog MaBnpo Kaényntng ARXIT HMMY MHMNEP MHXOMN MMNA Mépa Qpa Actaywyrg Sdays
1 (FAZ 101) 1.ZENE2 TAQ22EZX | McKAY ANNE 1° 1Y 1 11:00 - 14:00 0
2 (FAZ101) 1.ZENEX TAQZZEX | WAPOYAAKH XTYAIANH 1° 1Y 1° 1Y 1 11:00 - 14:00 0
3 (FAZ 102) 2.ZENEX TAQIZES Il McKAY ANNE 2°{Y 9 14:00 - 17:00 0
4 (TA2 102) 2.ZENEZ TAQZZEZ II WAPOYAAKH ZTYAIANH 2° 1Y 2° 1Y 5 17:00 - 20:00 0
5 (FAZ 201) 3.ZENEZ TAQ2ZEX I McKAY ANNE 3° 1Y 3{Y 8 17:00 - 20:00 0
6 (I'AZ 201) 3.ZENEX TAQXXEZ I WAPOYAAKH XTYAIANH 3 Y 3 1Y 9 17:00 - 20:00 0
7 (TAZ 202) 4.ZENEZ TANQI3ZEZ IV McKAY ANNE 4 1Y 4°{Y 10 11:00 - 14:00 0
8 (IAZ 202) 4.ZENEZ TANQZZES IV WAPOYAAKH ZTYAIANH 4° 1Y 4 1Y 12 14:00-17:00 0
94 (MAG 101)  AIAOGOPIKOS KAl OAOKAHPQTIKOS AOTIZMO3 | KANAYAAKHE AHMHTPIOZ 1°'Y 3 11:00-1400 O
95 (MA®G 101) AIAOOPIKOS KAl OAOKAHPQTIKOZ AOTIEMOZ | NMETPAKHZ MINQX 1°iYi1° (Y 11 11:00 - 14:00 0
96 (MAOG 102) AIAOOPIKOZ KAl OAOKAHPQTIKOZ AOTEMOs Il KANAYAAKHX AHMHTPIOX 2° 1Y 12  11:00-14:00 0
97 (MAG 102)  AIAQOPIKOS KAl OAOKAHPQTIKOZ AOTIZMO3 Il NMETPAKHE MINQS 2°1Yi2° 0y 12 17:00-2000 O
107 (AO MHX1) AOMIKH MHXANIKH | 3TAYPOYAAKH MAPIA 3 Y 20 11:00 - 14:00 0
108 (AO MHX2) AOMIKH MHXANIKH 11 MPOBIAAKHE KONSTANTINOE | 4° | Y 23 11:00 - 14:00 0

Ta pobnpoata EEvav YA®GoOV TPOYPOUULATICTNKOY 6T0 TPAOTO 12Muepo TG €£ETACTIKNG OMMG
opiotnke oto Sdays. Opota kot yio tov Atgopikd Aoyioud, evéd n Aopukn Mnyavikn gixe opiotel oTiC

tedevtaieg 10 nuépeg g e£ETAOTIKNG.

e XVvoynm.

Yvvoyilovtog Aowmdv o adyoplBuog emilvong eméotpeye pion Avorn 1 omoio
KaVOTOlEl oYEOOV TEAELN OAOVG TOVS SLUPOPETIKOVS TEPLOPLGLOVG TTOV OPIGTNKAY Y10l
10 TPOPANUa. Aedopévou 0Tt ot 24 TopaPlacelg yio Ta VIoyPeMTIKA pabfuato (Syp)
etvat to BEATIGTO duVaATO Yo TV KATYOPID TOV TEPLOPICUDV OVTMV, OVGLUCTIKA M
Mon taiprage oxeddv 6Aa 6ca ™ InmOnkav éxovtag poOvo pio actoyio 6Tovg
TEPLOPLGLOVE YPOVIK®V opicmv Slimit.

Tt Oa ywotov Ouwg edv  opilovtav mepropiopoi ot omoiot elyav
“avrimaAdmra’’ peta&h Toug Kot Ogv duvavtal vo tpaypoatoromovy 6ot pali;

Tnv mepintoon ovty 7TPAYUOTEVETOL 1)  EMOUEVY] TOPAYPOPOS NG

“’Tolvkprriplag poviehomoinong*’
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2.5. MoAvkpLTipLa HOVTEAOTIOIN G TOV TPOPBARNATOG.

Ymv evomrta avt) eetaleton M mepimtmon Omov ot mEPLopiopol givar
OVTIKPOVOLEVOL KOl 0EV dVVATOL VO IKavorotnBovv ohot podi.

Ye aut Vv epintwon o amopacifovtog mbavotata va Exel v embopia vo
umopetl va emAé€el mpog mota peptd Ba “’mécel”’ 10 Papog tv mapafidcoeny 1N 16mg

va 0€Lel va et kdmoto TAN00G EVIALIKTIKOV AMOGE®V IE OLUPOPETIKA YOPOKTNPIOTIKA
Kol Vo eMAEEEL amd OVTEC.

Onwg eaivetar Kot amd to TPONYOOUEVE Ol TEPLOPIGHOT TOV TPOPANLATOG
apopovV drapopeTikés amdyelg ekndvnong tov QILE. og mpog ta kpiipla

e Awoiknon,
e  dountég,
o Tunuarta ko Kadnyntég tov LK.

Kobmg 10 KaOe kp1tplo apopd GLYKEKPIUEVES OUADES TTEPLOPIGUMVY opilovTat
Ol EAOYIOTOMOMGEL, TOV OlPOPETIKOV TAPUPLACEOV ©®C TIC OVTIKEUEVIKEG
GUVOPTNGELS TOV OOPOPETIKAOV KPITNPiV TOL TPOPANUATOS. AVOALTIKOTEPOL:

ELoyiotonoinon tov mapaflidcemv mov apopovV TIg YPOVIKES ATOGTACELS TV
pobnudtev tov idtov eapmvov kat ekppalovtat and ta VoA meptopiopudy Seks2
& Seks3.

O mepropiopot avtol ekppdlovv Tig embBupieg TV POITNTAOV GTO TPAYPALLLLOL
™G €EETACTIKNG TOVLS, KOOMG 1M 1KAVOTOINGCT TV YPOVIKOV OTOCTACEDV TOV
padnuiTov Sivouy TEPIGGOTEPO YPOVO TPOETOLUAGING GTOV POLTNTY| Y10 TO EMOUEVO
oV uddnuo.

YvuPoiiletor n cuvaptnon eayioTonoinong tov kprmpiov fl ko eivat:

1. min f1 =) (25 + 26), 6mov 25,26 o1 mapaPidoeig tov neploplopudv Seks2
Seks3.

Ov meplopiopol Syp ko Spr exepdlovv v Ypoviky ToSvoumon  Ttov
Yroypeotikdv padnudrov évavtt tov panudtov Emioyng kabdg kot tnv xpovikn
ta&vounon podnudtov pe oepd Ipotepaidotntag. Apopodv Aomdv yopaKTNPIoTIKA
tov IIpoypappatog Xmovd®@v mov Swpopeadvovtal amd tnv Awoiknen kot to
Tpqpota Xmovdov.

YvuPoriCovror pe 2 kor f3 o1 avrikelpevikéc cuvaptioElg TOV Kprtnpiov

QVTOV.
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2. min f2 =) z7 6mov z7 o1 napaPlacels TV TEPLOPICUDOY SYp
3. min f3 =) z8 6mov z8 o1 tapaPlacels TV TEPLOPICUDOY SPr

Télog o1 meplopiopoi Slimit ko Sdays opiovv v mpaypotomoinon g
opdoag LadNUATOV HEGH 0 KATO0 ¥POVIKO OP1O 1) TNV TPOYUOTOTOINoT Hobnudtwmv
o€ GLYKEKPYEVEG emBuUNTEG uepounviec. Apopovv Aowmdv  dabecpdTnTEG TOPWOV
OGS SOUKTIKO TPOS®TMIKS, aifovceg , E0MAMOUO K.00 0TOTE Kot £XOVV VO KAVOLV UE
Bépuata Kadnynrov kot Tpnpdrov EZmovddv k.a. ZvuPoiriovion f4 xar f5 ot
OVTIKEWEVIKEG GUVOPTNCELS TV KPLTNPI®V QVTOV:
4. min f4 =) z9 6mov 29 o mapaPidoeilg tov neplopopdv Slimit
5. min f5 =) z10 6nov z10 o1 topofiricelc TV TEPLOpPIcU®Y Sdays

To mpéfinua  QILE. ywo to ILK. dwpopodvetoar Aowmdv og £€va
TOAVKPLTIPLO TTPOPANNO €ELOYLOTOTTOINGIS TOV 5 UVTIKEIPEVIKAV GUVUPTICEMV

(f1, 2, £3, 4, f5) vd ToVC MEPLOPIGHOVE TG Tapaypdpov 2.3.2.

2.5.1. ZUPBLBAOTIKOG MPOYPAUUATLONOG (compromise programming).

H dvckoiios mov avtetomilovy To. TOALKPITPLOL TPOPANLOATE YPOLLKOD
wpoypappaticpov (multiobjective linear programming, Steuer,1986) apopd cuvnBwg
v aduvapio 0peons povadikng PBéAtiotng Avong, dedopévov OtL gdv pio Avon
BeAtiotomolel KAmoww oamd TG TOAAMMAES OVTIKEWEVIKEG GUVOPTNGCEL TOV
wpoPAnuatog mbavotota 0ev PEATIGTOMOLEL TIC VTTOAOUTEC.

Q¢ ek T0OTOL OTO TOAVKPLTHPLO TPOPANHOTA I €vvola TG PBEATIOTNG ADong
avtikabiototor and v oamotereospatikyy Aven (efficient solution) mn omoia
TPOKVOTTEL ammd TV amOAVT Kupapyio (dominance) piog epiktng Adong évavtt Tov
VTOAOIT®V MG TPOG AN T KPITHplo. XNV mepintmon 100t tag’ piog Avong évavrt
TOV VTOAOIT®V 1 ADo™ ovoudletal ao0EVAOS OMOTEAEGLLATIKT).

210%0¢ o¢ €va. TOAVKPITNPlo TPOPANUe amotelel 0 TPOGdIoPIopdS OAOV, 1
KOO0V EVOEIKTIKOV HEPOVG, TOV GLVOALOL TMV OMOTEAEGUOTIKOV AVGEDV TETO0 TOV
VO OVTOTOKPIVETOL OTIS TPOTIUNOCELS KOl OTNV TOMTIK] 7OV 0KOAOLOEl o
anopaciCovtag. H vAomoinon tov o6tdéY0L 0WTOV TPAYUATOTOEITAL HE OLAPOPES
peBodoroyieg n omoieg AettovpyoHV GLVHOMS EMAVOANTTIKG KOl OAANAETIOPACTIKA LLE
tov amopacilovia. Mepikés omd avtég elvar “Itabulopévog MeEocog” kal o

“JUUBLBOOTIKOC MPOYPAUUATIONOC (compromise programming)”.
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INa mv epoppoyn oto wpdPfinua QILE tov ILK. n avalnmmon tov
OMOTEAECUOTIKOV ADGE®V TOV TpoPANuatog yivetow pe v pebodoroyio Tov
“IJupBLBactikol MPOoYPAHATIONOU (compromise programming)”.

JUpdwva pe tnv peBodoloyio autr) kABe amoteAeopatiky AUon €vVOg
TIOAUKpPLTAPLOU TIPpOoPARUATOC UItopel va evtormioTel and tnv emiluon tou akoAouBou

npoBARuaToc:

k
mina+p ) [f;" = (0]

Yma>wfi" = fi(x)]Vi=12,...,k
OTIOU X OVNKEL 0TO OUVOAO TwV £PIKTWV AUCEWV Kat a >0.

210 MPOPANpa auto Ta f;(x) amotelovV TG k OVTIKEWWEVIKEG GUVOPTNHGELS TOL
npoPfApatog evd to f;* ovopdletar “’ovtomknt’ Abom Kot givat KATL Alyo Topamdve
and v BEATiotn Suvat Ty f;* Tov pmopet va mdpel o kabe Kprtnplo EexmploTd.

["a o kabe kprrnpro opiletar Eva Papog w;. o dopopeTikodg GLVOLAGLOVS
Bopdv oTO KPITAPLO TPOKVTTOLV OVTIGTOLYO KOl OLOPOPETIKEG OMOTEAEGLOTIKEG
Moelg mov KAivouv’ Tpog to £val 1) To GALO KPLThplo.

2NV aVTIKEWEVIKT cuvaptnon {ntdue v glayiotomoinon tov (o) to omoio
anmotelel T péylot TV anokiicewv g kabe f;(x) amd v avrtictoyyn ovTOmIKY
mg Aon [, evd o ocvvtedeotic (p) éxer “emdopfmTicd®’ YOPUKTAPO KoL TOL

dtveton pio younAn .

2.5.2. Aratuniwon tou Q.MN.E tou MN.K. wg moAuvkpitiiplo mpofAnua.
Epapudlovtag v pebodoroyio tov ZopPipactikov Ilpoypappaticpod oto
TPOPANUO TNG EPAPUOYNG TO apylkd cvotnua e£lo®oemV TG Tapaypaeov 2.3.4

SLLOPPOVETOL TAEOV MG EENG:
ZnTape TV EAOYLOTOTTOINGT TG OVTIKELLEVIKNG CUVAPTNONG
minF=a+p ¥, [fi—fi'],

ne f1:Z51+Z6l,f2:Z7l, f3=Z8l,f4=z9,,f5=2101,Vl

Y716 Tovg mTEPLOPIGHOVG
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1. YEPy =1 Vi=1...Q

2. YkeNempty Yik =0 v i=1...Q

3. Py, <1 VY i€ES

4. Yins Yk <1 Vi € Seks, d € Ndays

5. T eqie Yik 25 <1 Vi € Seks2, d=1..(days-1), |
6. T sq e Yik —26;<1 Vi € Seksl, d=1..(days-2), |
7. YKCilaens Yik — 27 <2 ,V i € Syp, d € Ndays, |

8. Yhoik* (Yi—Yj) —M=*28, <0 vV i<jeSpr,l

9. YKCid-Dsrde days 4 * Vi — Yjie| =29, < lim v i,j € Slimit, , |

10. Zi2a-1)+1d ¢ Nsdays Yik +210, =1 Vi€ Sdays,, |

omov 25, 26, 27, 29 € Octikovc Axéparovg apBuovg, z8,z10 € Avadwés Tyég 1 10,
M egivan évog oAl peydiog apfpog, a >0, p évag modd pkpdos aplfpog

kot Yix = 11 0 avédloyo pe tov ghv n e&étaon tov padipotog | avtiotorymOel
otV xpoviky oty K i oyt

H mopomdveo poabnpatikn owtvmmon dwgopomoteitor and ovthiv NG
Tapaypaeov 2.3.4 Hdvo oG TPOg TNV AVIIKEYEVIKT] GUVAPTNON PEATIGTONOINGNG Kot
TOVG EMMALOV 5 TEPLOPIGLOVG TTOL eKPpalovtar amd v (11) avicotnta.

Zmv avicotta (11) n péyom amdkion (o) amd v ovtomikn Avon f;™
ekppaletal, ywo to k@be kprmpro (=1 €o¢ 5), and v otabuiopévn dapopd
w; (fi = i) xabdg m Pertictomoinon Tov TPOPAAUATOS EMTLYXAVETOL HE TNV
elaylotomoinon g Kabe cuvaptnong f;.

Ta Bapn (onuavtikdoreg) w; opilovtar and tov anoeacilovta yio 10 Kabe
éva and to mévie kpunpla. Oco mepiosdtepo Papog opilel o amopaciloviag oe
KATO10 KPUTplo 1060 TePLocotepo emBupel TV feATioTomoinom Tov kpltnpiov aVTo
EVOVTL TOV GAAOV, ETOUEVMG Kol TOGO AlyOTEpEG mopofidcel o avtd. To wi
opifovtat pe tétoto Tpoémo wote Wl + w2 + w3 +w4 + wb =1.

Ot Bértoteg Tipég  fi vohoyilovton amd Vv €milvoT TOL TPOBANLUATOC MG
TPOG TNV HEPOVOUEVT BedTioTomoinoT Tov Kabe Kprtnpiov Eeymplotd.

JUYKEKPUEVA, YLoL TO TPOPANUA TG EQAPUOYNG, EMAVOVTOG TNV UEHOVOUEVT|

elaylotomoinon tov min f1 = z5; + z6; ,und TOVE TEPLOPICUOVE TOV TOPATAV®D
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1 éo¢ 10 avicoTteV-e£loOOE®V, TPOKVTTEL OTL 1| PEATIOTN dvvaTH AVCT] TOV UTOpPEl
va, et etvat:
f1* = 0 napoPraceic.
Avrtictouyo mpokvmITEL
f2"=24,f3"=0,f4" =0, f5" = 0 nopapiioeis.
(Paiveron 611 o mapaPrdoelg oo kpirfpo 2 dev pmopovv va glayrotoromBodyv 6to undév Aoy® Tov

TA00Vg TV VIoYpE®TIKGOV pabnudtov otig Xxorés APXIT, MHXOII, MHIIEP 6nmg avagépOnke

oTNV TOPAypaeo 2.4.3. Tapovciaon omoTEAECUATOV )

Agdopévov ot ta f;* opeilovv va givarl eEhappdg KOAOHTEPA 0o TIG EXPUEPOVGS
bproteg Aboelg (dote va  eEacpalotel 6Tt pmopodv va PBpeBovv  Oleg ot
OTOTEAECUATIKEG AVGELS) opilovTan ol avTiGTOrKEG OVTOTKEG AVGELS:

f1" =—0.5, f2" =23.5, f3" =—0.5, f4" = —0.5, f5" = —0.5

2.5.3. Eniluon Kal mapouoioon amoteAECUATWY TOAUKPLTHPLOG TTPOCEYYLONG.

Mo v epappoyn ™g moAvkprrnpog tpocéyyons oto mpofinua Q.ILE tov
LK. emAideton Eavad to mpoPAnpa pe HIKPEG SLOPOPOTOCELS GTOVS TEPLOPLGLOVG,
01 070101 OUMG TO KAVOLV KATTMG <’ dOVOKOAOTEPO®’.

To deVtEPO AVTO CEVAPLO TEPIOPIGUAOV OALPOPOTOLEITOL GTOVG TTEPLOPICUOVS
Sdays kot Slimit mov a@opodv ypovikd Oplor Kot XOVUNTEG NUEPOUNVIES Yo TaL
pobnpoto.  Tuykekpuéva, vy TG opadeg pabnudtov  Sdays ywvopoaote mo
“avotpoi’’ opilovrtag €61 dwbéotueg nuepounvieg Evavtt d0mdeka mov opilovrav
apywkd. Emmpooheta yio tic opddeg pabnuatov Slimit opiCovrar ypovikd opla oe
poonpata kabnyntov to oroia d10dcKovTal og i01a eEdunva.

Q¢ gk T00TOV TO TPOPANUE YIVETOL OVGKOADTEPO G TPOG TO VO, KOTAPEPEL M
teMkn Avon va toptd&el pali OAo 6ca {nmiOnkav, oAAG KOl ©C TPOG TOV
VTOAOYLIGTIKO POPTO EMIAVONC.

Emdbovtog v eloyiotonoinon tov abfpoicpotog OAmv tov mopaflidcemy
poali, 6mmg £€ytve Kol Yy TO TPATO GEVAPLO TEPLOPIGUMV, TO OTOTEAECUO TOV

napopracewv g PEATIOTNG AVoMG TOV TPOKVTTTEL Elvat:
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Seks2  Seks3 Syp Spr Slimit Sdays
EAdyioteg MapoafLaceig: 0 0 24 0 1 0
EAayioteg MNapapLaoslg 0 24 1 3 5

20u Zevapiou:

To odevtepo oevdplo mepopiopdv €xet 33 mapafidoeig évavtt 25 apyikd, pio emimAéov
napoficon ot mTpotepodTNTEG pobnuatev Spr, 3 moapofiicelg ota ypovikd opwo Slimit xor 5
napofricelg otig embountég nuepounvieg Sdays.

O olyopBpoc ehaytotomoinong tov 0fpoicpatog OAMV TOV TopaPlidcemy
KkataAnyel oe BEATIoTn Aom mov guvoel Toug PortnTég, KabdS tkavomolel TANPOS TIG
YPOVIKEG amooTdoel; mov  ekepalovior omd to Seksl&2, oAld mopapialet
TPOTEPOULOTNTEG, XPOVIKA Opla kat embovuntég nuepounvieg Spr, Slimit xar Sdays,
onradn yopaxtnprotikd tov [Ipoypdupatog Zrovddv kot embopieg tov Tunudtov
TOV ZYOADV Kot TV ASaoKOVTOV.

Tt yivetan Opwg edv eivor emBountéc evOAAOKTIKEG AVCELS EAAYLOTOV
TopaPlice®v OTOL VO IKAVOTOLOVVTAL TEPLOGOTEPO 01 TEPLOPIopOi Sdays kot Spr kot
ag vapyovv TopaPlioelc kot oo Seks;

O mopaxdto Tivakos Tapovctdlel UEPIKES Omd TIG OMOTEAEGUOTIKEG ADGELS

NG TOALKPLTN PG PEATIOTOTOINGNG TOV TPOPANLATOC:

Kputipla F1 F2 F3 F4 F5
Seks2 Seks3 Syp Spr Slimit Sdays
BéAtiotn Twur) F* 0 24 0 0 0
ZnuavtikoTnTa we pog ta Seks ( Glika wg npog toug Pottntég)
Bépn Wi 0,6 0,1 0,1 0,1 0,1
EAaywoteg Napapiaceg| 0 0 24 3 3 3
ZnUavTikoTnTa W tpog ta Sdays ( pAikd wg tpog ta THRpata Znoudwv)
Bdpn Wi 0,1 0,1 0,1 0,1 0,6
EAGyloteg MNapaPiaosg| O 6 24 0 3 0
ZnuavtkotnTa we npog ta Slimit ( pika we npog toug Kabnyntéc)
Bépn Wi 0,1 0.1 0.1 0.6 0.1
EAayloteg MNapaPiaoelg| 2 2 24 1 1 2
Bdpn Wi 0,05 0,05 0,05 0,8 0,05
EAayloteg MapaPiacelg| 5 0 24 1 0 4
ZnHavTIKOTNTA BAOUWTA HOpaCHEVN
Bépn Wi 0.2 0.1 g 0.3 0.4
EAayloteg MNapaPfaoceg| O 4 24 0 3 1

Ytov mivako @aivoviol OmOTEAEGUOTIKEG AVGEIS TOV EANYIOTOV OSVVOTOV
Topaflidce®V  TOV  TEPLOPIGUAOV, YL  SOPOPETIKOVS  cLVOVACHOVG  Papdv

(ONUOVTIKOTNTES) OTNV TOAVKPITHPLN LOVIEAOTOINGT TOL TPOPANLLOTOG.
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daiveton Aoutov mog yio onuavtikdétta 0,6 oto kpuriplo F1, évavt 0,1 ota
VTOAOUTO KPLTHPLOL, TTPOKVTTEL Hict ADOT OV EACYIOTOTOLEL GTO UNOEV TIG TAPOUPLACELS
OV APOPOLV EMBVUIEG TOV OITNTAOV Y10, YPOVIKEG OMOGTAGEIS GTO LOONUOTO TOVG
(Seks), pe tiumuo ™mv mapaPioon tov vroloimwv kpurmpiov F3,F4,F5 kotd to
eldyroto dvvatd v 3 mapafrdcemy EKaoTo.

INa onuavtikétta 0,6 oto kprrpro FS5, évavtt 0,1 tov vroAoimwv 1 Adon
TOV TPOKVATEL EAAYIOTOTOIEL GTO UNSEV TIG TOPAPLAGEL TTOV OLPOPOVV GLYKEKPIUEVES
emBountéc nuepounvieg degaymyng Kamowwv pabnudtov (Sdays), mov cvvifwg
0élovv ta Tunuata Zrovdmv. To tipnuo givar ot eAdyioteg duvatég mapoafidoels 6
kol 3 ota kprmpo F1 ko F4.

Mo onpavrikémta 0,6 oto xkprripro F4 ghayiotomolovvion otn pic, £vavtt
TPUOV OV NTOV GTIG TPONYOVUEVEG AVGELS, Ol TAPAPLAGEIS TOV aPOpovV emiBupieg
TOV KOOYNTOV va €Q0uv YEITOVIKEG Muepounvieg oeaymyng ta pobnuote Tovg
(Slimit), pe eldyroteg dvvatéc mapaPrioeg 4,1,2 ota F1,F3 ko F5 kpurfpia.

Avédvovtag v onpaviikotnta oto 0,8 vy to kprmmpo F4 , évavtt 0,05 tov
voloinwv, ot mapafidoelg tov Slimit neplopiopdv evtérer undeviCovran, pe tipnuo
oumg 5,1,4 napafracelg ota F1,F3 kou F5 kpirmpra.

Téhog, opilovtag pia avovoa cepd onpavtikotjtov 0,4- 0,3 - 0,2 ota F5,
F4, F1 xpumpio. wpoxvmtel pio @Bivovsa avtictorya kotdtoén 1,3,4 mapafidcenv
ota F5, F4, F1 xpumpio.

Ye Oheg TG mopambved AVGES Yoo To kKpumplo F2, mov apopd  tovg
TEPLOPIGLOVE TOV VIOYPEWTIKOV padnudtov (Syp), emtvyydvetor n BEATIoT TIUn
(F2*=24) ka1 otig Té60EPIC amd TIG TEVTE ADoELS Yo To kprtnplo F3 (mpotepardtnteg
pafnudtov) emtuyyavetor poMg pio 1 undév mopafracels, yopig Opmg avtd va
emnpedlovv Tig cuvolkég TapaPiicels ota vrorowra F1,F4,F5 kpirpuo.

[Ipokbdmter Aowdv 10 cvunépacpa tog to kprrnp F1,F4FS, mov agopodv
®ormrég, Tunquata kot Kabnyntég, mapovsialovv ’aviurardtnta’’ peta&d Toug,
dradn N Pektiotomoinomn tov vog emmpealel apvnTikd to dGALo, evad To kprthpo F2
Kot F3, mov agopodv yopaktnpioTikd Tov TPoypAUIaTog 6TovddV, (VIOYPEMTIKA N
emoync, uaonuo I mpog pabnua II) Bektictomolobvtot EDKOAOTEPQ.

‘Eykerton emopévog oty moMtikn kot T1¢ < kAioeg”’ tov amoeacilovia To
ol Qo emAEEEL, amO TIG EVOALOKTIKEG ADGELS MOV TPOCPEPEL 1] TOALKPLTNPLO

BeAtioTomoinom tov Tpoypappaticpol TV eEgtdoemv yio o T1L.K.
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H «40e mopomdve Avon mapovoidletar pe tnv popen mivaka oe apysio excel

OOV TOPEYETAL AETTOUEPNS TANPOPOPT|OT):

F1 F2 F3 F4 F5
BéAtioto F* 24 0 0 0
Bapn Wi 0.2 0.1 0.3 0.4

Napapidoeg: 0 4 24 0 3 1

u KwdKog u MaBnua u KaBnyntig u Médﬂ ‘Qpa Au—:Euku Sekiﬂ Seks ™| Sy, Sp Sli Sday ™
1 (FAZ 101) 1.ZENEX TAQ3ZEX | McKAY ANNE 2 8:00 - 11:00 0 3 3 0 0 0
2 (FAz101) 1.ZENE2 TAQ2JE3 | WAPOYAAKH 2TYAIANH 2 8:00 - 11:00 0 4 4 0 0 0
3 (FAZ 102) 2.ZENEX TAQ23EX I McKAY ANNE 2 11:00 - 14:00 0 0 3 0 0 0
4 (A2 102) 2.ZENE2 TAQ23E3 || WAPOYAAKH STYAIANH 2 11:00 - 14:00 0 0 4 0 0 0
5 (FA 201) 3.ZENEX TAQ23ZEZ I McKAY ANNE 3 17:00 - 20:00 0 15 3 0 0 0
6 (FAZ 201) 3.ZENE3 TAQI3EZ III WAPOYAAKH ITYAIANH 5 17:00 - 20:00 0 0 4 0 0 0
7 (TAZ 202) 4.ZENEZ TAQIZEY IV McKAY ANNE 4 11:00 - 14:00 0 0 0 0 0 0
8 (I\z 202) 4.ZENEX TAQ2ZEZ IV WAPOYAAKH XTYAIANH 6 11:00 - 14:00 0 0 0 0 0 0
9 (Mn 443) AEI®OPO3Z ANAMTY=H (ISO 14000 & LCA)  TXOYT203 OEOXAPHZ 10 11:00 - 14:00 0 0 0 0 0 0
10 (MNA 122) AATOPIOMOI KAl AOMEX AEAOMENQN NANAMIXAHA IQANNHX 17 11:00 - 14:00 0 0 0 0 0 0
11 (NAH 401) AATOPIOMOI KAI MTOAYNAOKOTHTA TAPOOAAAKH2 MINQZ 6 8:00 - 11:00 0 0 0 0 0 0
342 (XHM 201) OYZIKOXHMEIA TENTEKAKHZ IQANNHZ 1 14:00 - 17:00 0 14 3 0 0 0
343 (M 437) XHMIKES AIEPTAZIES STHN EMEZEPT. NEPOY & YTPQN ATIOBAHTON AIAMANTOTNOYAOZ EYAITEAOX 22 8:00 - 11:00 0 0 0 0 0 0
344 (MNA 402) XPHMATOOIKONOMIKH AIOIKHZH ZOMMOYNIAHS KONSTANTINOS 10 8:00 - 11:00 0 0 0 0 0 0
345 (XQP 00) XQPOTAZIA AIMEAAH AEZTOINA 15  14:00-17:00 0 0 0 0 0 0
346 (WT ASX1) WHOIAKEZ TEXNOAOTIES STON APXITEKTONIKO sXEAIAsMO | AIATTH M. 11 8:00 - 11:00 0 0 0 0 0 0
347 (WT AzX2) WHOIAKEZ TEXNOAOTIEZ STON APXITEKTONIKO sxEAlAsMO Il BAZAKAZ AAEZANAPOZ 12 14:00 - 17:00 0 0 1 0 0 0
348 (WT AzX3) WHOIAKES TEXNOAOTIES STON APXITEKTONIKO SXEAIASMO Il MAAEDAKHZ NANATIQTHS 12 17:00 - 20:00 0 0 1 0 0 0
349 (THA 312) WHOIAKH EMNEZEPTAZIA EIKONAZ ZEPBAKHZ MIXAHA ) 11:00 - 14:00 0 0 0 0 0 0
350 (THA 302) WHOIAKH EMEZEPTAZIA 3HMATOX ZEPBAKHZ MIXAHA 11 8:00 - 11:00 0 0 0 0 0 0
351 (HPY 201) WHOIAKOI YNOAOTIZTES MNEYMATIKATOZ AIONYZI0Z 25  14:00 - 17:00 0 0 0 0 0 0

IMa to kédBe péddnuo and ta 351 mapovsialovral YeEVIKEG TANPOPOpPies , LEPA

Kol opa oeaymyng kabmg Kot Aemtopépeleg < mopafliacemve’ GTIG OMOUTNCELS TOV

TPOYPELLULATOC.

Onwg eaivetar oty moALKPLTPLOL HOVIEAOTOINGT otV “KEPAAdQ®’ ,mépa

amd 1o apoiopo Tov Topaplidcewy, avapépovtal ol BEATIOTES THEG Ko Ta. Pdpn Wi

nov 060nkav yia to kabe F1, F2, F3, F4, F5 kpumpio.

Zelida

78




Mépog 3° MAPOYZIAZH AOTZMIKOY

ENOTHTA : “ACCESS”

Mépog 3° “TIAPOYZIAXH AOT'TEMIKOY®’.
3.1. Alaypappa pong TG mAnpo@opiac.

IMa v dapdpewon tov Qpoioyiov Tpoypaupatog eetdoemv tov LK. givan
pio por| mAnpoopiag oty omoio GVUUETEXOVY dtdpopa Tpoypaupata. H pon avty
EeKvael e TO TPWTOYEVT OEOOUEVO TOV TPOPALOTOC TOL OTTOTR APOPOVV TNV XPOVIKN
nepiodo Tov e€etdoemv, Ta pabnuata , To TAN00C TOVS , TO G€ ol EEAUN VO AVIIKOVY,
10 €4V €lval LIOYPEMTIKA, TO TOLXL £YOVV TPOTEPOLOTNTA KAOMG Kot oteg emBuUNTEG
nuepounvieg Kot ypovikd opta.  Ov mAnpoeopieg avtég meptAapufdvoviol  GTOVG
nivakeg (S, Seks, Syp, Spr, Slimit, Sdays, Stimes).

H dwopdpomon tov mvakov avtdv oesidel va yiveton pe évav tpoOmo Tov va
etvar edypnotog kot oamiog. o 10 Adyo avtd ypnowomoleite 10 mPHypappa
Microsoft Access to omoio mapéyel v dvvatdTTa va. dnpovpyndel 1o katdAinio
nepPdArov Omov va umopel o kdbe ypnotng vo opilel Ta amapoitmro yo TV
SUOPO®OT TOV WPOAOYIOV TPOYPELLLATOC.

Ev ovveyeio to mpotoyevn dedopéva emeEepydlovior Kot dNUOVPYoLV TOVG
TVOKEG TV TEPLOPIGUAOV ToV TTpoPAnuatoc. H eneéepyacia avtn yivetal avtopata
oto mpoypoppo MATLAB amd Toug KOIKEG TPOYPOUUUATICHOD TOV avarTOYOnKay
oV mapovoa Epguva. O ypnotng dev 0QeiAel VO GUUUETEYEL GE AT TNV SLodIKAGTN
Tapd LOVO LE TO Vo EKTELEL TOV KMOOKO.

Me Vv olokApwon ¢ OMUovPYiog TOV TVAKOV TOV TEPLOPICUOV
akolovBel n mapopeTpomoinon tov aiyopiBuov enilvong tov TPOPANUATOG Kot TO
Eextvnua avtod. H dadwkocio g emiivong yivetor pe v yprion tov gpyareiov
enihvong g etapiog Gurobi Optimization, To omoio amotedel évav ’duvatd®’ Aot
TPOPLANUATOV YPOUUKOD TPOYPUUUATIGHOV Kol Oyt povo. Emiong kot €00 o ypnotng
Eexvdel kol oTOUOTA TOV aAYOpOp0 emiAvong.

To teAo eayopevo amotedel T0 GUVOAO TOL MPOAOYIOV TPOYPOLLATICHLOD
yw 6ia ta podnuato OAwv Teov XyxoAdv. EmmpodcOeta mepiéxer mAnpogopieg
oLYKPLONG TV 00V {NTHONKOV GTOV TPOYPOLLUATIGUO G TPOG OLTE TOL EVIEAEL
umopecav va yivovv. H 6An mapovoiaon yivetor oe éva evAlo Excel 1o omoio givau
otV 0140eon ToL YPNOTN YO OTOLNONTOTE TTEPUTEP® emeepyosioo avtoOg embupel
(pAtpapicpo dedOUEVOV, SOY®PIGUOC, YPOUOTIGHOG). To OALO amoTEAECUATOV
(M Mivaxag Avong) pmopet o xpnotg vo 10 korel’” péoo amd 10 meparlov G

Access , amo 6mov kol EeKVAEL TNV O1UOPPMGT) TOL TPOPANLLOTOG TOV.
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To Sudypoppo mov okoAovBel dOciyver v ponl TG TANPOEOpiag TOV

TpoPANLaTOG amd TO EEKIVNILA TOV £WG TNV ETIAVCT) TOVL:

'd

® Office Access
Al

Alopyépowon Twv  MNpwroyevwyv Aedopévwv TOU

mpoBAAuatog : S, Seks, Syp, Spr, Slimit, Sdays,
Stimes

MATLAB

=

Alapépowon Twv MNepropiouwy Tou TTPOoRAAUaTOG : AS,
ASeksl, ASeks2, ASeks3, ASyp, ASpr, ASlimit,
ASdays, bas, DAseksi, Daseksz, DAsekss, Dasyp, Daspr,

bASIimity bASdays

‘ ,\] —
4y — Office Excel
‘.-_:11

F

Mapoucioon Twv OTTOTEAEOUATWY.

Gurobi
Optimization

Alopopowon  Twv  Mopapétpwv  TOoU  aAyopiBuou
emiAuong kai EmriAuon 1tou mrpofAnparog : model. A,

model.rhs, model.sense, model.odj, model.vtype,

params.MIPFocus, MIPGap & Result

211¢ enOUEVES TAPAYPAPOVS AKOAOVLOOVV 00MYieg Kol TANPOPOPIES Yo TNV XPNON TV

TPOYPUUUATOV AVTOV.
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3.2. Alapdp@won TpwToyevwyv Sedonevwyv otnv Access Microsoft

PO G jEmaieizoxsicencpopinc,
Kevtpikn Anpoupyia EZwtepika SeSopva Epyoieia Baong SeSopcvwv IxeSlaon Taktomoinon Mopwpn
| » |}=E Mevob
L B R B e B S R B e T B e A L s I R B | e s - e s < o . L e e B R R o B e B - B R o M+ S B~ o B T R S B4
. Noyiopiko dnuoupyiag E§etactikou Mpoypappatog Mabnpdatwv yia to MoAutexveio Kpritng
;| P & s e A PP VP P
S e o Rl ‘0 |
k4| 3 Eneepyaoia IHATWY APXIT = Npoodiop o} '7“7" ' Efaywyn apxeiwv npog ebpeon Abong .
| - I I »,| < | l | | E€ctaotikiig MNeprodou. | ;.\ EmA&Ee vov directory 6mou Bpioketat
4 £ I T T ) T - ,# | ;:xl o r ;/ L L& T0 TpEXWV apxeio tou matlab )
o Moo : - i S N R R e
. MaSniden awd Ensgepyacia Mabnparwv HMMY 1 -~ | . ax [ /7‘( i ’,‘.‘ 1 ) | | '
? sl Exohi g o VJ_ | 1_ 5 q'hwéwém G Z N
o — ~ Yy )
Z [ | | (-1 \ — v 4N Jjj;- 7 \ ! MATLAB | _)_
g A Skjeos > Enefepyacia Madnpdrwv MHIEP | A 7 ~{75¢ TR y
Tl O \Siabrsme -4 N[~ > % =
2l b 'q | | | il {iatl=oh= < A ~ouvdeon
Y ""’~[ % ’ I e N W2 = b — V| = 2
s [k MAiBog Ensgepyacioa Madnpdtwv MHXOM 13X o |3 \ ~ V\q] |
: MaBnpdmwy avi G | R o B | N} £\ - Office Excel
: HoMjave | — ¢ - 5 5 THind N =<
gl — wame | T o s :
glf- - >’J Enegepyacia Madnpdrwv MNA a) S et ouvdeon Mivakac2l | )
- e e / Fe 3
i,__- e XM xXE I AR .gli\ SRS = | JZas | THAA - | [ 2
E- 22y [ | [ 1 q [2xX g : Npoodioplopds ﬂ|')0t£pal0tn'twv iy
- . . . ' 1 Isipag {
81— kowa ——  ZUyKevIpwuKd avé Syoli \,Erx‘ e N ‘J‘
2 ZIF MaBipara C e a 4= \Mu=X | B e < n, ‘ / 3
g1 o I 5 2 1 e "ﬁ &bl 7% % X It e .
3 ; v e M % ; -
2l \ /’ n v ota e ¢ ¥ Mpoodloptopdg Xpovikav Opiwv S ; L | e
-1t / ) c v 1 ey |
13 A Mivaka < AN C T >3 o = - 7
i | Ear CE [ [ id [ | S IR
- N ) X |- e rhim o & e ( e e X
bd| N 7 5 s g 1 ] P PLOJROC 2UY P = g 00 B ohe—
- = = ,,—”( 0 e Hpepopnviov . .
= b 1 ) is' 8 = / = - £ foey
‘? :j’.‘.“v-‘\‘.r 1,-1' z g - 2 A 3 % Hn oL = L ]| »-'(’31‘ bJ Il ".l@ RN )
- [|EEE 3 e : T }Amuoupyiu KouvSoupdakn Anprtpiou.
18 T ™ T b~ T

O mopandve mivakog gival avtd Tov gpeaviletal GTov ¥PNOTN Yo TV JUOPP®CT)

TOV TPOPANUATOG.

e Ewaywyn dedopévav yivetar ota ’pol*’ KOLUTIE.
e 2T0TI0TIKA 6TOotKEl0 divovton omd Ta Kkapé”’ Kovumid.
o AAM0yég 0TO OEOOUEVE KOTOYLPDVOVTOL LE T < TPAcIVE” KOLUTLA.

o  E&aywyn tov dedouévov mpog enetepyacio and 1o MATLAB “uoB®’ kooumid.
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o Avoltkotepo Kwdwol kot ovopacieg Moabnuatov, Kabnyntée, e&dunva,

VROYPEMTIKA 1) €mAoYNg opilovtat avd ZyoAn ota <’ EneEepyacio Mabnuatov’

Kevtpikn Anuoupylo EfwTeplkd Sz5opdva Epycicia Baone SeSopavwy Media Nivakaog

= mmnpm\

Kwlikog - MaBnpa - KaBnyntig - |EEapr - Ymoyp-Emu -
APXITEKTONIKH TEXNOAQTIA: EIZAMOMH ITHN OIKOACMIKH OYITPINHE KONITANTINOI-A/ 2
APXITEKTONIKH TEXNOAQTIA: EAAQPEZ KATAZKEYEE PHIOZ IAKQBOEL 3

(AT M=K) APXITEKTONIKH TEXNOACQTIA: METAAMIKEE KAI ZYAINEE KATAZKE ITAYPOYAAKH MAPIA 6
(AT OIK1) APXITEKTONIKH TEXNOACTIA: OIKOAOMIKH | AIAMH M. 3
(AT OIK2) APXITEKTONIKH TEXNOACTIA: OIKOAOMIKH 1l ITAYPOYAAKH MAPIA 4
(AT OZK) APXITEKTONIKH TEXNOACTIA: ONAIZMENG IKYPOAEMA MPOBIAAKHE KONETANTINOE 5
(ANMXIA) APXITEKTONIKH THE METABAHTOTHTAE & EIAIKA GEMATA XQPOM OYITPINHI KONITANTINOZ-A/ 8 O
(EXTO) APXITEKTONIKH TONIOY KAPAMANEA NANATIOTA 8
(APXTEXNOA) APXITEKTONIKH, TEXMH KAI MONITIZMOZE MIAE AIQMNIAZ MOAHE RC * 8 O
(APX EX1) APXITEKTONIKOZ IXEAIAZMOZ | TZOMMANAKHE AMEZIOE 1
(APX EX2) APXITEKTONIKOZ IXEAIAZMOZ I MANAAMAKH M. 2
(APX £X3) APXITEKTONIKOZ IXEAIAZMOZ NI MAPGENIOE NANATQOTHE 3

e O ypévol g e€etaocTikng meplddov opifovior 610 ’TPocdlopiordc YPOVEOV

€EETAOTIKNG TEPLOJOV’:

Keutpien

Anploupyia

EZwTepika SeSopsva Epyoieln Baong Se8opavioy MNeSio Nivakog

: repBpiou 201 24
Tpitn, 4 ZsmrspPpiov 2012
Tetdptn, 5 ZemrepPpiov 2012
Mépren, 6 ZemrepPpiou 2012
Mapaoksur), 7 Zemtepuppiov 2012
Iapparo, 8 ZemrspBpiov 2012
Kuptakn, 9 Zemtepppiov 2012
AzutEpa, 10 Zemrspfplou 2012
Tpitn, 11 Zemrepfpiov 2012
Tetaptn, 12 Zemrepfplov 2012
Mepreen, 13 ZemrepPplou 2012
Mapaoksur, 14 ZenrepBpiou 2012
TapBato, 15 ZenrepBpiou 2012
Kuplokr, 16 ZemrepBpiou 2012
Asutépa, 17 ZemrepBpiou 2012
Tpitn, 18 ZemrepBpiou 2012
Tetdptn, 19 ZemrepBpiou 2012
Méprn, 20 ZemrepPpiov 2012
Mapaoksur, 21 Zemrepfpiou 2012
Iapparto, 22 Zemrepfpiov 2012
Kuplakn, 23 ZemrepBplou 2012
AsutEpa, 24 Zemspfplou 2012
Tpitn, 25 Zemrepfpiov 2012
Tetaptn, 26 ZemrepPplou 2012
Méprn, 27 ZemtepBpiou 2012
Mapaoksun, 28 ZenrepBplou 2012

MNapaBupo mepiiynong

FEEEEOREEEEEOREEEEEROREEEEE
FEEEEOREEEEEOREEEEEOEEEEEE
FEEEEOOREEREEOOREEEEOONEEEE
FEEEEO0NEEEEO0ONEEEEO0ONEEEE

To kevh KovTid Jelyvouv TIG OVEVEPYES YPOVIKEG OTIYUEG EVOLAUESO NG

e€ETAGTIKNG TEPLOJOV.
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o EmBountég Ilpotepardtmreg oepdg tov  padnudtov  opifoviar  oto

“IIpoodropiopog [poteparotitov Xepdc’:

Y™ R Fil poypoppa aoewv MNokuteyvelow Kpntne Fpyoheio mivoxo l

ApYEio KevTpikn Anploupyio EZwTzpIlka S2S0MEva Epycizio Baonc SeSopevuy MNe&io Nivakaog

» (=2 Mwoﬁ\{ zzz Spl\
KwSikdg - M Bnpa ~1-|2+ 3|4+ Ex T~ |E~
(APX ZX1) APXITEKTOMNIKOE EXEAIAEZMOZ | 1
(APX IX2) APXITEKTOMIKOE ZXEAIAEZMOZ (I 2
(APX ZX3) APXITEKTOMNIKOZ ZXEAIAZMOZ 111 3
(APX ZX4) APXITEKTOMNIKOE IXEAIAZMOZ IV L)
(APX ZX9) APXITEKTONIKOE EXEAIAEZMOE X 5
(APX ZX5) APXITEKTOMIKOE ZXEAIAEMOZ W 6
(APX ZX6) APXITEKTONIKOZ ZXEAIAZMOZ VI 7
(APX ZX7) APXITEKTOMIKOEZ ZXEAIAZMOZ VII 8
(APX ZX8) APXITEKTOMNIKOZ ZXEAIAZMOEZ VNI ]
(MIT 340) AZKHEEIZ MEAIOY | 1
(MIT 430) AZKHEEIZ NMEAIOY I 2
(MM 338) AZTIKA ETEPEA ANOBAHTA: AIAXEIPIZH & EXEAIAEZMO
(AZT EX1) AZTIKOZ ZXEAIAZMOZ | 1
(AZT ZX2) AZTIKOZ ZXEAIAZMOZII 2

H cepd 1-2-3-4 dapopeovel tig mpotepardtnteg g kbbe opdodag podnuitov

otV Kabe oTIAN OV Tivaka Spr

e  Embuuntd Xpovikd opia yio opddeg pabnudatov opilovral oto ' TIpocdtoptopog

Xpovikav Opiwv*’

S omne | vodanivaa

| ) Kewtpikn Anploupyia EfwTepika SzBopiva Epyoieio Baong SeSopevwv MNesia Mivokog

A 0
» (I=8 Ma\-oﬁjﬁ srmt\

Kwlikog - MaBnua - KaBnyntrc ~1-2~-3-/4- 5~ 6
(M 443) AEIQOPOZX ANANTY=H (1SO 14000 & LCA) TIOYTIOX OEOXAPHI E
(MM 444) AMNAMNEQZIMEE MHTEZ ENEPTEIAZ TIOYTZOZ QEOXAPHE 2
(MM 113) EIZATQIH ZTHM EMIET. MHXAN. NEPIBAN. TEOYTZOZ OEOXAPHZ 2
(AT EIE) APXITEKTOMNIKH TEXNOAOTIA: EIZATQIH OYITPINHE KQMZITANT 3
{AMXMA) APXITEKTOMNIKH THE METABAHTOTHTAZ « OYITPINHE KQOMNZITANT 3
[APX IXT) APXITEKTONIKOZ ZXEAIAZMOZ VII OYTTPINHE KOMNEITANT 3
(ZYAMEK) ZYTXPONA YAIKA KAl MEBOAOI KATAZKE OYITPINHE KOMNZITANT 3

To koo voduepo 2 1 3 opilel to ypovikd dboTnua oe NuEPeg mov Ba NTav
emBouunto va. oAokAnpwOei  kKaOe opdda pabnudtov oty Kabe GTHAN TOL TIVOKQ
Slimit.
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e Embountég Hpepounvieg 7y pabnpata opifoviar oto  “’IIpocdiopiopdc

Yvykekpévov Huegpounviov®’

EEwTepIKG SeSopEva

Epyaieia paong Se8opevwy

MNesia Nivakog

T ———————

O ka0e apBuog opiCel v nuépa 1M, 2" 3" kA7, NG £EETOOTIKNG Y100 TV OMOiN

emBopeiton va die&aydei To kabe padnuo oty kabe ypopun tov wivakoe Sdays.

o Zta “kapé’’ xovumid vroloyifovtor Aourd ZTaTIoTIKE GTOKElD TOL APOPOLV TA
NN podnudtov ava oxoin
e e

Anpoupyla

ABpotopaTovAPXIT - ABpolopaTouHMMY -
E 80

EZwtepika SeSopiva Epycheio Baong SeSopevwv

z
s
c

ABpowopaTouMHNI ~

ABpotopaTouMMA -

ABpowopaTouMHXON ~

o ZuykevipoTikd Mabfuata ova Zyoin

Epyoheio faong SeSopsvwy

Efwtepika SzSopsva

Kevtpikn Anpoupyia

Kwbikog ~ | MaBnua KaBnyntig
|| (rAZ 101) 1.ZENEZ TAQEZET | McKAY ANNE 1
|| (rAZ 101) 1.=ENEZ TANQXZEX | WAPOYAAKH ETYAIANH 1 1
|| (rAZ 102) 2.ZENEX TANQZEZEZ Il McKAY ANNE 1
|| (FAZ 102) 2.ZENEZ TAQEZEE Il WAPOYAAKH ETYAIANH 1 1
| | (FAZ 201) 3.ZENEZ TAQZZEZ NI McKAY ANNE 1 1
|| (rAZ 201) 3.ZENEZ TAQZZEZ NI WAPOYAAKH ETYAIANH 1 1
|| (FAZ 202) A4.ZEMNEZ TAQEIZEE IV McKAY ANNE 1 1
(TAZ 202) 4,ZENEX TNQZZEZ IV WAPOYAAKH ETYAIANH 1 1
: (MM 443) AEIDOPOZ ANANTY=H (1SO 14000 & LCA) TEOYTEOE OEOXAPHE 1
(MNA 122) ANTOPIOMOI KAI AOMEEZ AEAOMENGON  MANAMIXAHA IQANNHE 1

e  Kowd Madnuata oe meprocdtepeg TG piog XxoAng .

Kevtpikn Anpoupyia EZwtepika SzSopsva Epyaheia Baang SeSopevmv

| Mevou |

Kwdikog MdBnpa - KaBnyntic - | APXIT - |HMMY - |MHME - MHXO - | MMA - [MAdBog ~
(KEM 201) MIKPO - MAKPO OIKONOMIKH ANAAYSH  AIOAAKHE TEQPTIOZ 1 0 0 1 1 3
(MNA433)  MIKPOMESAIES EMIXEIPHIEIE & KAINOTOM TPHIOPOYAHS EVAITEAOS 1 0 0 1 1 3
(KEM 204) ITOIXEIA AIKAIOY & TEXNIKHE NOMOBEZIA MAPIA EYTIPASIA 1 1] 0 14 1 3
(KEM 302) BIOMHXANIKH KOINQNIOAOTIA DPATKOMIXEAAKHI MIXAHA 1 0 1 1 1 a
(KEM 104) EIZATQTH ITH QIAOZOMIA MATEAHE AHMHTPIOE 1 1 1 1 0 a4
(KEM 202) ISTOPIA MOAITIZMOY DPATKOMIXEAAKHI MIXAHA 0 1 1 1 1 a
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MdBnpe KaBnyntrg
|| (MA® 101) AIADOPIKOE KAl OAOKAHPQTIKOE AOTIEMOZ | KANAYNAKHZI AHMHTRIOZ 1 2 3 4 3 6 8 9 10 11 12 13
|| (MA@ 101) AIADOPIKOE KAl OAOKAHPQTIKOE ACTIEMOZ | METPAKHI MINQE 1 2 3 4 5 3] 8 9 10 11 12 13
|| (MAG 102) AIAQOPIKOE KAl OAOKAHPQTIKOE AOTIEMOZ II KANAYNAKHI AHMHTPIOZ 1 2 3 4 & 6 8 9 10 11 12 13
| | (MAG 102) AIAQOPIKOE KAl OAOKAHPOTIKOE AOTIEMOZ I METPAKHI MINQE 1 2 3 4 5 6 8 9 10 11 12 13
|| (MM 435) AIAXEIPIZH KAI XPONIKOZ MPOTPAMMATIZIMOZ EPTON MOYITAKHE BAZINEIOZ
| (Mn43s) AIAXEIPIZH YAATIKQN MOPON TZOPAKH OYPANIA
| [ (MNAS512)  AIAXEIPIEH XPHMATOOIKONOMIKQN KINAYNON MAZIOYPAE OOTIOZ
| | (MNAa421)  AIKTYA MAPATQIHI (CAM) IQANNIAHZT EYITPATIOZ
|| (THA401)  AIKTYA YNOAOTIZTON | KOYTZAKHE NOAYXPONHE
| | (MMA 302)  AIOIKHIH ANGPOMNINOY AYNAMIKOY ZAMMETAKHZ AEQNIAAZ
|| (MMA408)  AIOIKHIH ONIKHE MOIOTHTAL TPHIOPOYAHZ EYATTENOZ
| | (NAH 202) AOMEE AEAOMENQMN & APXEIQN METPAKHI EYRIMIAHZ
|| (NAH 102) AOMHMENOQZ NPOTPAMMATIEMOZ AEAHTMANNAKHZ ANTONIO!
| | (AO MHX1) AOMIKH MHXANIKH | ITAYPOYAAKH MAPIA 16 17 13 13 20 22 23 24 25 26
|| (AO MHX2) AOMIKH MHXANIKH II MPOBIAAKHZ KONITANTINC 16 17 13 19 20 22 23 24 25 26
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3.3. AlapopP®OoN TIVAK®WV TEPLOPLoL®Y 6To MATLAB.

Me 1o mépog g dSapdpemong tov mpoPAnuatog o yprotng edyst ta
dedopéva tov amo v Access pog enefepyosio. 6to MATLAB yua v dtapdpemon
TOV TIVAKOV TV Teplopiopav. H eEaymyn yivetat amd v Access pe to pof kovumi
“E&aymyn dedopévav mpog gvpeon Avong”’. Ta eaydueva dedouéva (S, Seks k.A.x.)
amobnkedovtar o popen excel otov directory 6mov Ppickovior kor ot GYETIKESG

povtiveg too MATLAB.

E;;; . » soloution

Apyeio  Emzlepyaoic  Mpofoln  Epyoheioc  BonBow

Opydvwan * Zupmepihnyn otn Bifhodnkn -« Kown yprign pe = Eyypopn Miog pakshog

-~

o Ayamnpiva Cvopo Tomog

Bl Emupovew epyooiog Ej Azum with result Microsoft Access Table Shortcut

4 Argeg [#| anadyo Apyeio M

=l Npoo.Bioag |#] Asum Apyzio M

*# Dropbox |#| metamorfosh_lyshs Apyzio M

[#] Run Apyzio M

- BifhioBrkeg |# | =olution_script Apyeio M
E Bivtzo @I_] huan Duhho epyaoiog Tou Microsof...
@ Eyypapa E._j 5 Tukko epyaoiog Tou Microsof...
[E] Ewoveg @._j Sdays Duhho epyaoiog Tou Microsof...
J‘l Mouawn E._j Seks Pudho epyaoiag Tou Microsof...
@_] Slimit Duhho epyaoiog Tou Microsof...,
1M Yrohoyotric & slimit2 Tadho epyacios Tou Microsof..,
5_3, Tomkog Giokog () |@._j Spr Dukko epyadiog Tou Microsof..,
= MNGSTONM (E:) E._j Stimes Pudho epyaoiag Tou Microsof...
= ELKE M\dias.admsen E._j Syp Puhho epyaoiog Tou Microsof..,

Ymv ouvvéyela kolovtog v povtiva Run tov MATLAB Eexwvder m
ddkasio OpOPEOONS TOV TIVAK®V TEPOPIGUAOV. To TeEMKO amotélecua eival ot
nivakeg meplopiopmv A, AS,ASeks k.A.m. kot ta avtiotoyyo dtavocpota ba, bas,

baseks k. A.t. oto MATLAB.
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File Edit View Graphics Debug Parallel Desktop Window Help
NS | $ B9~ | &y B | @ | Current Folder: Ch\Users\dkoundourakis\Desktop
Shortcuts [#] How to Add  [#] What's New

Workspace
ﬂ ﬁ {E aﬁ EE; Stack:| Base @ Select data to plot -
Mame Value Min Max
A =351:36504 double= <Too man.. =Too..
H As <520x36504 double> <Too man.. <Too ..
] ASdays <B68x36504 doublex <Too man.. <Too..
] ASeksl <1035%36504 double> <Too man... <Too..
ASeks2 < 500:36504 double= <Too man.. <Too..
ASeks3 = 50436504 double= <Too man.. =Too ..
1 ASlimit 4336504 double= <Too man.. <Too..
] ASpr <8536504 double= <Too man.. <Too..
O ASyp <115:36504 double> <Too man.. =Too .
Aempty =1x36504 double> 0 1
5 <3515 double= MaM MaM
] Sdays <348:12 double= Mal Ma
11 Seks 35145 doublex Mahl Mak
] Slimit <3472 double= Mah Mah
Spr < 348:29 double> MaM Mah
1] Stimes < 26x4 double= ] 1
1l Syp <351x5 double= Mal Ma
- bA <3511 doubles 1 1
bAS <5201 doublex 1 1
bASdays <6%d double= 1 1
H bASeksl <1035 double> 1 1
HH bASeks2 <5001 double> 1 1
] bASeks3 <504x1 double> 1 1
bASHmit <43 double> 1 4
bASpr <95 double= 0 a
] bASyp <1154 double= 2 2
H bAempty 0 0 a

3.4. EniAvon tov mpofAnuatog pe to Gurobi Optimizer

[No v emiAvon 1oV YPOUUIKOD HOVTEAOVL OVIGOTHTMV-£EICMOCEMV OV
TPOKVTTEL OO TOVS TIVAKEG KOl TO. S10vOoHATO TTov dapopedbnkay cto MATLAB
ypnoonolgital to Aoyopkd g etaupiag ’Gurobi optimization®’. To ’Gurobi
optimization®’ kaieiton péoa amd to mepiPariiov tov MATLAB.

Kot v enilvon tov mpofAnpatog opioviar to povtéAo Tov TpoPAUaTog
KOl Ol TOPAUETPOL Yoo TNV ovvaptnon gurobi() n omoio xadei Tov odyopOuo
emidvong. H  O6An dwdwocio  yivetor ovtopotomompéva  omd TNV - POvTIva

“solution_script.m¢’
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O1 evToAég OV PN OLOTOLOVVTOL GVVOYilovTal GTIC:

e model A (amotelel T0 GOVOAO T®V OPLGTEPOV HEADV TV €EIGOGEDV
[Mivaxeg A + IMapafraocerc).

e model.rhs (oamotedei 10 olOvoro TV deldv peldv TV £EIGMOOEOV,
dtavdouata ba)

e model.sense (opifovtar ot oyéoelc < N = aploTEPOV Kol OEEIDOV HEADV).

e model.odj (opiletar N TPOC EAOYIOTOTOINGT OVTIKEWEVIKY] GLUVAPTNON TOV
TpoPANUATOC).

e model.vtype (opiCovtar ot pop@ég TV apludV TV GUVIEAEGTOV NG
avVTIKEWEVIKNG ovvaptnong 'C' continuous, 'B' binary, 'I' integer, 'S' semi-
continuous, 'N' semi-integer).

e params.MIPFocus, MIPGap (mapduetpot tov olyopibpov oyetikd pe To

“pRpa’’ ko to ’Pébog’ emiivong tov TpofAnaToc.

o warse oo

File Edit View Graphics Debug Parallel Desktop Window  Help

:ﬁ B * EEI @l ) h Eﬁ E] ¥ | Current Folder; Ch\Userstdkoundourakis\Desktop
Shortcuts (2] How to Add  [2] What's New

sﬁ * §“§~| @ ,é'g jé: E Stack: Base plotl[model.rhs] -
model <1xl struct=

Value Min Max
<3276 double= 0 4
=3276:36731 sparse d... <Too many ele..  <Too many .
1 obj <1x36731 double= 0 1
SEHSE 'm—mm—=—=====—
| ab| vtype <36731x1 char>

Me to mépag g enilvong emoTpEPeTOL VoL GHVOLO TESIMV TANPOPOPIDOV Yid
dlapopovg Topelg oyxetikd pe v Avon mov PBpébnke. To dwbéoya avtd media
e€apTiovTol amd TovV TOTO TOL TPOPANUATOS TOL AVONKE KAOMG Kol TOV aAyopiOpo
eMiAvoNG TOL YPNCIUOTOMONKE.

2115 TANpopopieg g Abong mepthapfavovion Tavta Eva mtedio TANPoPOPNoNG
mov emPefordvel Ot Ppébnke n PéAtiot) Adon tov poviédov, M W m Adon Tov
npofAuatog oto medio ’result.x’ kabmg ko Aowmég mAnpoopieg yiow Tov ypovo

emilvong , ta 6pio Tov TPOPANUATOS K.OL.
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Mépog 3° MAPOYZIAZH AOTIZMIKOY

ENOTHTA : “GUROBI”

Q¢ mpog TO TPOPANUO TNG EPOPUOYNG KOTE TNV E€AOYIOTOTOINOCT TOV

afpoicparog OA®V TV TopaPidcemy n cuvaptnon gurobi() exéotpeye:

result <11 struct>

Field Value hin hlax

2t status 'OPTIMAL'

wversioninfo <1yl struct=

o objval 25 25 25
runtime 31971 e+03 3.1971e+03 3.1971e+03
] x «<36731x1 double= ] 2

1 slack «3276:1 double= ] a2

H objbound 25 25 25

- itercount 1819064 1819064 1519064
- baritercount ] ] ]

—H nodecount 3423 3423 3423

e To status * OPTIMAL ° vmodeikvietl 61t 10 TpOPANHa AOnke émg 10 PEATIOTO
duvarto.

e To objval vmodewkvder 6tt yioo v Adon, mwov PpeOnkKe, M AVIIKEWEVIKN
ouovapmnon £€xet v T 25, oto ocvvoko TV 3.276 TEPLOPIGUOV TOV
TPOPANLLOTOC.

e To objbound vrodeiviel v kaddtepn dvvarh Avon 1 onoia eivor emiong 25.

e To dbvooua X eumepi€yel v Adom tov TPoPANUOTOS, dNANST TO SVASKO
davoopa Yik mov vmodeikvieL To edv Eva uabnua i &gl mpoypopupoticdel | oyt
otV Xpovikn otiypn K.

e To runtime deiyvel 6tL yioo Vv emilvon tov mpoPinuatog ypewdotnke 3.197

devtepdAenta, OnAadn wepimov 1 dpa.

Ot véAoumeg TANpoPopieg apopovv yio TN dadtkacio BeATioTonoinomng.
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Mépog 3° MAPOYZIAZH AOTIZMIKOY

ENOTHTA : “EXCELL”

3.5. [lapovoiaon anotedAeopatwyv oto Excel.

To tehikd amotéleopa result.x tov ’gurobi <’ amoteAei 10 dvadikd drdvoopo
Yik (mrog 36.504 tywov yu v epoppoyn)  omiadn 6cot eivar ot miBavoi
ocvuvovoopol panuatov kor ypévov. ITlpopoavodg vy v mopovcioon TV
amotelecpudTov ypedleton pio emmAéov emeepyacio otnv AVoT VT OOTE Vo, EXEL
pio o Kotovon T Kot E0YpNoTH LoPeT| Yl TOV TEAMKO YpNoT.

O ypnomg  koAdvtag v povtiva  ‘’metamorfosh_lyshs.m®’
“uetopopedvel”’ v Avon ko v e€ayel oe éva eneEepydoyo apyeio tov Excel,
Kkabmg to Excel eivor o mpoc@ilég Kot edypnoTo Yo TOVG TEPIOTOTEPOVS XPNOTES.

[oa 10 mpéPAnuo ™G e€Pappoynsg T0 TEMKO €E0yOUEVO  OMOTEAEGLLO
OTTOTUTTAVETOL TOPAKATM:

NapaBidoeg: 0 0 24 0 1 0

Kwbkdg MdaBnua Ka®nyntng Mépa Qpa Afaywyris Seks2 Seks3 Syp  Spr Slimit Sdays

1 (FAZ 101) 1.ZENEZ TAQZZEZ | McKAY ANNE 1 11.00-1400 O 0 0 0 0 0

2 (FAz 101) 1.=ENEZ TAQ3ZES | WAPOYAAKH ITYAIANH 1 11.00-14:00 O 0 0 0 0 0

3 (FTAZ 102) 2.ZENEX TAQXZEZ I McKAY ANNE 9 14:00-17:00 O 0 3 0 0 0

4 (TAZ 102) 2.ZENEZ TAQZZEZ Il WAPOYAAKH ZTYAIANH 5 17:00 - 20:00 0 0 4 0 0 0

5 (FAZ 201) 3.ZENEX TAQZZEZ I McKAY ANNE 8 17:00-20:00 O 0 3 0 0 0

6 (A 201) 3.ZENEZ TAQ2ZEZ I WAPOYAAKH STYAIANH 9 17:00-20:00 O 0 0 0 0 0

7 (TAZ202) 4.ZENEX TAQ2ZEX IV McKAY ANNE 10 11:00-14:00 O 0 3 0 0 0

8 (I'A\Z 202) 4.ZENEX TAQ2ZEX IV WAPOYAAKH ZTYAIANH 12 14:00-17:00 O 0 4 0 0 0

9 (MnN 443) AEIQOPO3 ANAMTY=H (ISO 14000 & LCA)  T2OYT20Z OEOXAPHZ 8 8:00 - 11:00 0 0 0 0 0 0
10 (MNA 122) AATOPIOMOI KAl AOMEZ AEAOMENQN NAMAMIXAHA IQANNHZ 20 11:00-1400 O 0 0 0 0 0
11 (NAH 401) AATOPIOMOI KAI MOAYNAOKOTHTA TAPOOAAAKHE MINQZ 6 11:00-14:00 O 0 0 0 0 0
12 (MNA 323) ANAAYZH AEAOMENQN ZKIAAAZ XPHITOX 24 17:00-2000 O 0 0 0 0 0
13 (MNA 422) ANAAYZH ENENAYTIKQON ANODAZEQN ZOMOYNIAHZ KONSTANTINOZ 1 8:00 - 11:00 0 0 0 0 0 0
14 (Mn 541) ANAAYZH ENIKINAYNOTHTAZ NAAAIOAOTOZ EYAITEAOZ 9 11:00-14:00 O 0 0 0 0 0
15 (HPY 202) ANAAYZH HAEKTPIKQN KYKAQMATQN KAAAITZAKHZ KONSTANTINOZ 23 14:00-17:00 O 0 0 0 0 0
16 (MM 321) ANAAYZH KATAZKEYQN & OMAIZMENO 3KYPOAEMA TXOMIMANAKHZ IQANNHZ 10 17:00-20:00 O 0 3 0 0 0
345 (XQP 00) XQPOTAZIA AIMEAAH AEZMOINA 11 11:00-14:00 O 0 1 0 0 0
346 (WT A3X1) WHOIAKES TEXNOAOTIEZ STON APXITEKTONIKO sXEAIAsMO | AIATTH M. 13 8:00 - 11:00 0 0 0 0 0 0
347 (WT AzX2) WHOIAKEE TEXNOAOTIES STON APXITEKTONIKO sxEAIAMO [I| BAZAKAZ AAEZANAPOX 13 11:00 - 14:00 0 0 0 0 0 0
348 (WT A3X3) WHOIAKES TEXNOAOIEE STON APXITEKTONIKO IXEAIAZMO Il MAAEQAKHZ MANATIQTHZ 16 14:00-17:00 0 0 1 0 0 0
349 (THA 312) WHOIAKH EMEZEPTAZIA EIKONAZ ZEPBAKHZ MIXAHA 5 8:00 - 11:00 0 0 0 0 0 0
350 (THA 302) WHOIAKH ENEZEPTAZIA SHMATOZX ZEPBAKHZ MIXAHA 9 14:00-17.00 O 0 0 0 0 0
351 (HPY 201) WHOIAKOI YMNOAOTIZTEX NNEYMATIKATOZ AIONYZIOZ 12 11:00-14:00 O 0 0 0 0 0

[Tmpogopieg yio o padnpata otig tpoteg ©* punel*’ omiec. H Mépa ko dpa
oe&oymyng Tov pobnuatog ot UmAE’ oTNAEC. ZYETIKA pe TIC TopaPldoels Tomv

TEPLOPICUDV TOV TPOPANUOTOG OTIG EMOUEVES AOTPEG GTNAEC.
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Mépog 4° EMINOroz

Mépog 4° “LYMIIEPALMATA®,

dtdvovtoc oto TEAOG NG €pevvag yivetor piol avaoKOTNon TV 0cmV
emevyonKoy.

H épevva emeEepydomnke 10 TPOPANUO ©POAOYIOV TPOYPUUUOTIGHLOD TOL
EKTOOEVTIKOY €pyov o€ €va TOavemoTnoko idpopa. H xoatnyopio avt) tov
TPOPANUATOC OVAKEL OTNV YEVIKOTEPN Katnyopio Ttov mpoAoyiwv (timetabling)
TPOPANUATOV.

Ta yopakmpiotikd tov TPoPANuHatog mepAdpfoavay v SdpBpwon Tov
TPOYPULUUATIGHOV HE TPOTO TETOLO TOV VO IKAVOTOLEL:

e Mn ¥POVIKEG TOVTOGILOTNTEG TV YEYOVOTMV.

o  Xpovikég amooTAoElg LETAED TV YEYOVOTMV.

o Xpovikég GLUTTVEELG LETOED TMV YEYOVOT®V.

e [lpotepordTnTeg GEPAG TV YEYOVOTMV.

e [kOovOTOINGT GLYKEKPLUEVOV NUEPOUNVIDY TMV YEYOVOTMV.

To mpoPAnua povteAomomOnKe apyiKd ¢ LOVOKPITHPLO TPOPANUA aKEPALOV
YPOUUKOD TPOYPOUUOTIGHOD Kol AVOnke pe avaivtiky pébodo n omola £pToce GTo
Bértioto Svvaro. IMBavotata oe avtd Pondnoe 1 mpodiayeypappévn otabepn
YPOVIKY| TEPI0O0G TOV TPOPANLATOC. e apKETE WPOAdYLa TPOPANLATA OTTOV O XPOVOG
dev givan mpodlayeypappévog, aAdd mepriopupdvetor ¢ HETAPANT amdQOCoNS GTO
TpoPANUa, N emiAvon amattel evpeTikég, pebevpetiég peddoovg.

Ev ocuvvegela to mpdfinpo povieromombnke ¢ moivkpitiplo TPOPANUQ
KEPOLOV YPOLLUIKOD TPOYPUUUOATICHOD Kot AVONKe pe avoAvtikny pébodo mn omoia
€ptace 010 PEATIOTO SLVATO Yo £vOL EVOEIKTIKO GUVOAO OO TS OMOTEAECUOTIKEG
Moelg tov mpoPAnpotog. To peptkd ovTd GHVOAO TOV ATOTEAEGUOATIKMOV AVGEWMV
TOPOVGIACTNKE MG EVOAAKTIKEG ADGELG TOL TOAVKPLTHPLOV TPOPANLOTOG.

Eivor evoopépov to 01t pio té€tota  dbpOpwon wpoArdylov mTpoPApaTog
oLVOVTATOL GE HEYOAN YKAUO TOPOUOL®Y TPOPANUATOV amd TOAAOVG TOUES TV
emotNuov. o Topddetypo amottnoelg U TOVTOCIHOTNTAG YEYOVOT®V, YPOVIKMDV
OTOGTACEMY YEYOVOT®OV, YPOVIK®OV GCLUTTOLEE®MY YEYOVOT®V KOl TPOTEPOULOTNTOV
oEPAG YEYOVOT®OV GUVAVTIOVVTOL KOl € TPOPAHATE OGS TO KTIGIHO VO GMLTION, 1|

dpoporoyNnon TPEVeV 1 TAOIWV, 1 KATOCKELT] £VOG TPOIOVTOG K.l
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Mépog 4° EMINOTOz

®o umopovoe va  gpevvnBoldv o1 SVVOTOTNTEG, TNG TOAVKPITHPLOG
HOVTEAOTTOINONG TNG EPOPUOYNG, OTNV OVTIUETOMTION UiOG €VPOTEPNG  YKOUOG
TPOPANUATOV ®POAOYIOL TPOYPUUUATIGHOD.

[Tow eivan Ta Opra;

[Toleg eivon o1 dVVATOTNTEG TOPUALAYDV TNG CLYKEKPIUEVNG LOVTEAOTOINGNG
OTNV QVTILETMOTIOT OUPOPETIKDOV TPOPANUATOV;

Ye mowov Pabud pmopel va AOVeTOL avaALTIKA va ®poAdYlo TPOPANUa Kot

note yperaletar N YpNoN EVOALUKTIKOV EVPETIK®V, HEBELPETIKAOV HeBddmV;
Me ta ep@TANATO AVTO OAOKANPOVETAL 1] TAPOVGA EPELVA LE TNV TPOGOOKIN

va BonBnoet oy mepattépw eEEMEN TOV £QOPUOYDY GE TPOPANLOTA ®POAOYIOVL

TPOYPOULUATIGLLOV.
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