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MepiAnyn

Ot ovyypoveg OOAKTIKEG OTPATYIKEG IIPOCOOKODY AIO TODG EKIALOEDOPEVODG VA elvat ot
10101 mapaymyol g yvaong. A0 epeDVITIKA AIIOTENEOPATA €XEL EMIONG IIPOKLYEL OTL Hid
amd T vonparodotodpeveg pop@ég padnong eivat 1 HOVIENOMOINOI O DIOAOYIOTIKA
neptpalovta péoa ota omnoia o eknaidevopevog Ba ytioel avanmapaotatikd, Kat Kopiwng
EKQPAOTIKA, HOVTEAAd Ipooopoiwong. Xty epyacia e@appolovpe Hla DIIOAOYIOTIKI)
rpocopoinon Tov akyopibpov simulated annealing mov dnpovpyrOnke pe ) yA@ooa Java
pe okomo T Otepedvron Tov YmoAoylotwkoo [lelpdpatog oty «mmpooéyyion g padnong»
KOl 08 ODYKEKPIEVODG «OelKTeg rovTeAomoinong».
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Elcaywyn

H Bewpia g povtelomnoinong eivatl Dp@TapyIKa pa fempila tng emotipng, ard Kot pia
Oewpila «mepl» NG emoOTNpOVIKYG Oe@plag KAt IPAKTIKLG, KAt OODVOLETAl KAl pe TV
@rocopia g emotung. Eva emotnpovikd povtélo eivat éva evvololoyikd obotnpa To
onoio amewkovietat (mpoPdalAetat), oto mhaioto piag ewpiag, oe éva eldwo potifo (pattern)
TOL MPAYPATIKOD KOOHOD, P& OKOMO VA AvVAIdpactroel avto to potifo aliomora kat g
IIPOG TO IIEPLEXOPEVO KAl MG IIPOG TIG AelTOvPYieg TOL, MAVIA OP®G EVIAYHEVO OTO MAAIOL0
pag 1160 kabepopévng Bewpiag (Halloun, 2006).

Zopgava pe toog Tseitlin xat Gallili (2005) to povtélo eivat o evOLAPEcOg «IIPAKTOPAG»
AVAPECA OTA AVTIKEIPEVA TOD IPAYHATIKOD KOOHOD KAl £VOG ODOTIATOG amtd Bactkég apyeg
(Oewpia). To poviého pmopel va éxet Otepevvnrikég Aettovpyieg (meptypagr) potifov,
eCnynoetg, MPOPAEWPeELS) KAl <«EMVONTIKEG» Aettovpyleg Om®g &leyxo 11 aMayn Tev
DIAPYOVIOV COOTNPATOV, MOTE VA HAPAYAyoLV potifa (patterns) mov va avtiotolyovy oTo
poVTéNO 1) akopa KAt Hapay®yr) 6edopévav amo éva potifo, MOTE VA avIIoTOl(oLV Ot va
(PLOKO obOTIA.

ZovOétovtag ) Bempia g povTeAomoinong Kat Tig apxeg TG IPOCOHoinong, IPOKVITTEL O
0pog povtého mpooopoiwong (simulation model). Me avtd evvoobdpe TO OOVONO TOV
onoféoemv yla T Aettovpyla €vOg QUOIKOD OLOTIIATOG, EKPPAOUEVOV VIO HOPPI)
pabnpatikov 1 AOYIKOV OXE0E®V HETASL TOV AVIIKEIPEVOV-OVIOTITOV-HETAPANT®V-
OAPAPETPOV  TOL  OLOTPATOG (K@dwomowmpévev o mpoypappa ovmoloywoty). H
IIPOCOHOL®OI MPAYHATOMOLEITAl IAVTA O POVIENO Kal Oxl OTo Hmp@toTomo ovotnpa. To
povtélo TG Ipooopoiwong evidoostat otV Ymoloywotikr] Emomun péoe  too
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DHOAOYIOTIKOL melpaparog, Gote va eviayxBodv xat o TIIE otv Exnaibevon oe éva
Emotnpoviko mhaioto pe ) xprion tov apxov g Ymoloytotikng Emotrpng.

Zopgava pe tov Hestenes (1999) oto povtého Oa mpémet va meplhapPavovrdal T€0oepig
oot dopdv, kabepia amd Tig omoleg Ba éxel eonTepKeg KAl e§mTePIKEG ovvioTRoeg: a) H
Yvompikry dopr) mov mpoodiopifel T ovvOeon (eCOTEPIKA PéPI TOL OCLOTPATOG, TOLG
eE®TEPIKODG IAPAYOVTEG ITOD CLVOLOVTAL 1€ TO ODOTIHA KAl TIG OLaOLVOLTELS (E0MTEPLKEG KAl
eotepkég atiatég oxéoeg), P) H Tewperpkr) dopry moo mpoodiopilet tny O¢on too
OLOTHHATOS OXETIKA PE €va OCOOTHA AVAPOPJS KAl €Iiong TOLG OXNHATIOHODG TOL
ovotpatog (SnAadr| Ti§ YEMHETPIKEG OXE0EG AVAPESA OTA TUHpATA Tov ovotiparog), y) H
Xpovikr) 6opr) mov mpoodopilet TG HeTABACELG TOL CLOTHPATOS KAl TV AAAAYT) TOV TIHOV
TOV KataotaTikev petapintov, kat 8) H Aopr) alnAenidpaong moo exgpdletat péon tov
O1aoLVOEcEMV aVAPEoa OTA THHHATA KAt To meptPailov

YmoAoyiotiko Meipapa - O AAyopiBpog Simulated Annealing

O Kickpatrick (1983) mpotetve évav akyopiBpo o omoiog Paocifetal otnv avaloyia perado
OKA}pLVONG TOL HeTAMOL KAt Tov IpoPAnuarog  PeATioTomoinong  OLVOLACTIK®V
npoPAnpatev. Ze xabe Pripa too aiyopibpoo Ppiokovpe pia toyata kovtwi Ador, n omoia
em\éyetat pe Toxaia mBavornta. Avt) 1 mbavotnta, eapTdTal amod TNV OAKI)
«Beppoxpacia» TOL CLOTAPATOE, KATA AVANOYO TPOMO Me TNV TexVikr annealing otnv
petalovpyia. Anhadr), n Adon avtn emAéyetat evieAaog toyaia, 6oo 1 Oeppokpaoia/ xpovog
ToL ovoTpatog etvatl LVYNAL). Opwg, 600 1 Beppoxpaocia/ xPOVOg TOL CLOTHHATOG PELMVETAL,
TO OLOTIpA OO YEITAL 08 TOMKA «KANDTEPESH» ADOELG.

MeBodoAoyia YnoAoyiotikouU Meipduarog

To povtého mpooopoinong Ba mpemet va eivat copPato pe ta Tpla TeXVIKA KPPl g
allomotiag, g emainfevong kat g amotipnong (WPoxdapng, 2009). Ta teyvika avta
Kpttipia, padi pe Ta S18aKTIKA KPP TG AEITODPYIKIG ASIOMIOTIAG, NG €VVOLONOYKIG
adlomoTiag Kat Ta €00TEPIKA XAPAKINPLOTIKA TOL, SlAomOVTIAL Oe TPEL XMPOLS: O XD®POS
Yno0eong, o xapog Ietpapatog xat o ywpog Enairifevong.

Ztov xwpo Ymobeong Oa mpérmet va apovpe arro@aot) ya to £160g Tov povtéAdov mov 0a
Xpnotporouwjoovpe. O x®pog avtdg amoteAeital amod To TeXVIKO KPLipto g adtomotiag, to
O18aKTIKO KPLTHPLO TG AeITOLPYKIG adlomotiag Kat Tov alyopifpo g mpooopoimong. Ze
aot) 1) PAOCT O EKIADELOHEVOG KAVEL DIIOOECELS YA TO PLOKO PAIVOPEVO KAl HE IOV
Tpomo propet avtod va rnpocopotabel. Avtdg 0 x®pog amoteAeitat emiong Amd TOV DIIOX®PO
TOV PETAPANTOV KAl TOV DIOX®PO IOV OXEOE®V HETASD TOV HETAPANTOV KAl TV
HAPApETP@V TOL IEPAPRATOS.

A1o6 Tov X®po eV Yrnobéoemv mepvdape otov xopo Tov Iletpdparog xat g ITpoPAeyng-
Enahr|fevong. Ze avtd 1o otddio o exnatdevojievog bAomotel To PovVTENo IPOoOpoinoTg, ot
Hla yYA®ood HIPOYPAPHATIOROD KAl OOPP®VA fe Tov aAyoplfpo Kat Tig TEXVIKEG TIOL €Xel
aro@acioet. 11 CLVEXEWX SEKIVAEL VA KAVEL MEWPAPATA J€ TO HOVIEAO IPOOOHOI®OoNG, T
omoia oto Téhog emalnfedet. Avtd to otadio mepl\apfdvet TOo TEXVIKO KPLTPO TNg
AIIOTiPNONG KAt TO HOAKTIKO KPLTI)PL0 TG EVVOLONOYKIG adtomiotiag.

Ta Brjuara tou AAyopiBuou

Ta prypara too akyopibpov eivau:
1. init curState, newState, bestState, kmax, k=0
2. k=k+1
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newState = getNeighbour(curState)
if newState < bestState then bestState = newState
if P() >= randomNumber then curState = newState
If k<kmax and bestState!=goodEnoughState then goto 2
7. exit()

Kata ) Swapkea g npooopoinong, ot exmaidevopevot ftav dovatov va enéppoov oe
IAPApETPovg ToL alyopibpov kat va mapaxkolovBoov ta amotedéopata tng ADONG oo
IPOTEVAV Y1d TV €DPECT] TOL XAPNAOTEPOL ONEIOD, OE £VAV Y®PO IAPATL)PNONG.
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Zxnpa 3. H e§opoimwon tov alyopifpov simulated annealing otn diapkeia too
DIIOAOY10TIKOD HIEIPAPRATOS

MebBodoAoyia £Epeguvag

Ta epevvnTikd epotparta mg epyaoctag etvat:
¢ Ymdpyxet CLOXETION AVAPESA OTOLG OelKTEG TOL POVTIEAOD OIIOG IEPLYPAPNKAV ATIO TOV
Hestenes (1999) xat g npoogyytong otr pabnor);

e Yndapyxet petaPolr) ot Ipooyylon TG Hadnong Kat 1oV OeKTOV HOVTEAOD HETA Ao

£va LIIOAOY1O0TIKO Helpapd;

To meipapa éywve oe Svo tTpnpata npomtoytakev g AXITAITE (Mnyxavoloyoog kat
HAextpoAoyovg) kat eixe Owdpkela 3 opeg. Apykd ot @ottteg (apdpog gotrntav 25)
OLPpETELYAV OE 2 EPOTPATOAOYLA TIOL APOPOLOAV TV «IIPOOEYY1on ot pabnon» Kat Toog
«deikteg povtélov», mpwv Kat petd v napepPaon. H Babpoldynon g mpoogyyong ot
pabnon éywve g e8rg: Pabpog 1 ywa v evvololoyikr] mpoogyyton, Padpog 2 yia v
pabnpatikn) mpooéyyton (1 pabnpatiki) IPOCLYYlon AvA@EPETAal amhd Ot XPHon)
pabnpatikov TOnov Kat oxt oty alyoplBpkr) okéyn) xat Babpog 3 yia v mpooyylon
oo Paoiletar an\d oty mAnpogopia. I'ia tovg Oeikteg ToL poviédov (cvotuikyy dopr),
yeopetpikr) dopr), xpovikr] dopr), Sopr) aAAnAemidpaong) o Pabpog 1 avrtiotoyel oty
avayvoplon Kdat ToV 1ecodpav Selktov, o Padpodg 2 oty pepikr) avayvopion ToV OetKT®v
Kat o Oeiktg 3 oty OlaIioT®or) ard Tov eKnatdevopevo ott ot 4 Seikteg dev vIr)pxaAV OTO
onoloylotikd melpapa. Apxwkda avalonkav Bempnrikd ot Oeixteg povteAov KAt ot
ovvéxetla ot KadnynTtég Kat ot eKITatdevOPEVOL SIILOBPYNOAV ATIO KOWVOoL Tov alyoptfpo kat
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To poviélo. ApXKA HAPOLOLAcONKav OTOLG QOUTNTEG TEOOEPELS ELKOVEG KAl APXLOE T
oo Tnon yla TV edpPect) ToL XAPNAOTEPOL 1} DYNAOTEPOL ONpeloy, OTAV KATowog Pploketat
otV €PN0 KAt avalnTd onpeia yia va IpoxXm®Prjoet.

AmoteAéopata

211 oovéxela Oa Iapovoldoov e TIg PECEG TIHEG TIG «IIPOOEYYLONG Ot Pabnon» Kat T Heéon)
TIpr) T@V OEIKTOV HOVTEAOD PV KAl HETA TN HApeRPact] ToL DIOAOYIOTIKOL melpaparos. H
péon Tpn yia v mpooeyyton ot padnon frav mpv my napépPaon 2,44 Kat 1) péon Tipn)
yia tovg «deikteg poviéhov» mpv v mapépfaon frav 2,45. Metd v napepPaon 1 péon
TLAL TG «IIPOOEYYLong ot pdbnon» petaPAnonke oe 1,44 kat 1) péon Tpr yid Tovg «deikTeg
povtéhoo» oe 1,52.

ITivakag 1. T0yKpion 10V PE0KV TIHMV Y1d T <IIPOosEYyLor) oty pabnon»

ZOYKPLOT) HEODV TIHGOV

95% Confidence Interval of
Std. Error the Difference

Mean  Std. Deviation Mean Lower Upper t df
1,000 ,764 ,153 ,685 1,315 6,547 24
,92000 ,81240 ,16248 ,58466 1,25534 5,662 24

‘Ooov agopd oty mpooctyylon ot padnon (mpot ypappr) otov Iivaxa 1), to Sitdotpa
epImotoovvg g dtagopdag etvat 0,685 €wg 1,315 kat dev mepiéyet 1o Pndev eivat oTATIOTIKA
onpavtik) o emimedo 0,001. Ooov agopd otovg deixteg ToL poOVTENOD (dedTEPT YpapL] OTOV
IMTivaxa 1), to dtaotpa epmotoodvng g dtagopdag eivat 0,584 émg 1,255 xat Sev mepiéxet to
pndév etvat emiong otatiotika onpaviikr oe eminedo 0,001. Emiong o ovovteheotr)g Pearson
Correlation ywa wv «mapooéyylon ot pdadnon petd wmy mapépPacr» Kat Tovg «deikteg
povtéloo petd v napépBaon» etvat 0,714.

Zupmepdoparta

Amo TV epyacia MPOKVLIITOLY eVOLAPEPOVTA AIIOTENEOHATA OXETIKA He TV emidpaocr) Too
YoAoylotikod Telpdpatog oe @ortntég Tptrtofdabptov 18pdHPATOG, TOOO OYETIKA HE TNV
Ipoogyylon otn pabnon o6co kat pe Ttovg Oeikteg povrtehomoinong. H épevva avty Oa
ovveytobel 0g: a) KATAOKEDLT| AIIO TOLG 1010DG TOLG POLTNTEG HOVTEADV IIPOCOPOL®ONG, B) otV
OlepebvIO1) TOL YIIOAOY1OTIKOD IEPAPATOg OtV pabnotax) emidoor).
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