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Emxeipnpatikng
Eupulacg

EloaywyIKEC EvvoleC YToAoYLIoTIKNG Nonpoouvng




AlapBpwon tou padnuatocg

» To padnpa amoteAsital amo OKTw TPlwPEeS OLAAEEEIC Kal
duo Tplwpa epyaotnpla.

» OL dlaAE€elg apopouy o€ pld eloaywyn otny YToAOYLOTIKN
Nonpoouvn (YN). T[eptypdgovtal E€MAEKTIKA HEPLKOL
yvwotol aAyopiBpot tng¢ YN kat mapouctalovtal Kdrmold
mpoBANpATa £pappoyng Touc.

» Katd tnv dlapkela twv epyaoctnpiwyv divetal n duvatotntd
EKTEAEONC  KATOlWYV  E£TOIHWY  TPOYPAPHATWY. Ta
mpoypappata uAomolouv aAyopiBuoug tng YN Kat emAUoUV
KAmola yvwotd TpoBANHATA. XKOMOC TWV E£pyactnpiwyv
glval o0 MELPAPATIOPOC HE TIC TAPAPETPOUC TWV AAyoplOpwy
Kat n e€€aywyn CUHPTEPACHATWY Yla Tnv emidpaocn Twv
aAAaywV TwV TAPAPETPWY OTNV TEAIKN AUoH.




Mpwtn AlaAe€n - Mepiexopeva (1)

» MpoBAnpata BeAtiotomoinong.

» MNeplopiopol mpoBAnuaTwY BeAtiotomoinong.
» Auoslc mpoBAnuatwyv BeAtiotomoinonc.

» EmiAuon pe HY - EukoAa Kat UcKoAa mpoBAnpata.
»'H oAa n timote! ‘H pnmwg dev €ival £10t;...

» YmoAoylotikn Nonpoouvn: €vag VEOC EMIOTNHOVIKOC KAQ

» [eVIKN Kal CUVOTITIKN TTEPLYPA®n KATTOLWY BAGIKWY
Kal TEXVIKwY tng YN.




Mpwtn AlaAe€n - Meplexopeva (2)
» H texvikn Hill climbing: €k Twv wv ouk aveu tng
» ‘Eva evolagepov {ntnua tng texvikng Hill climbing!
» Test functions: Oplopog-xpnotlpgotTnta

» Napadetypata test optimization functions

» AAyopiBpot YN: altTloKpatikol (VIETEPHLVIOTIKOL) N
OTOXAOTIKOL (TMOAVOTIKOL);

» MNwc¢ aloAoyoupe evav aAyoptbuo tng YN.




[poBAnuata BeAtiotomoinong (1)

» MpoBAnpa BeAtiotomoinong: ota Mabnuatika
Emotnun twv HY opidetat w¢ n eupeon tTng Ka
AUONC Ao £va GUVOAO EQIKTWY AUGEWV.

» Ta mpoBAnpata BeATIoTOMOLINONG KATNYOPLOTIOLO
o€ OUO KATNYOPIEC:

1 2uvOudoTIKd (combinatorial) mpoBANy
BeAtiotomoinong, TwV Omoiwv ol HETABANTEC El
OlAKPLTEC.

0 2uvexn (continuous) mpoBAnuata BeAtioto
TWV OTTOlWYV Ol HETABANTEC €ival CUVEXEIC.



NpoBARpata BeAtiotomoinong (2) \
avalnto

»2ta ouvouaoTika TpoBAnuata
avilkeigevo (Auon), TO omolo ouvnolwcg
avtigetabeon (permutation) Akepaiwv aptBpw
ypdw@o (graph) avapeoa o€ €va TMEMEPACHEVO O
Aamelpo aAAa aplOuncipo cuvoAo.

» 2ta ouvexn mpoBAnuata BeAtiotomoinong aval
TNV AUON Ao £va ATELPO GUVOAO.




[MpoBANpata BeAtiotomoinong (3)

» Tooo ta ouvOUACTIKA OCO Kdl TA OCUVEXN TP
BeATioTOTTOINONC HTTOPEL VA APOPOUV CE HEYLOTO
ehaxiotomoinon. MNa mapadstyyda, n €Upeon Tou
LUEYIOTOU MIAC TPAYHATIKNG cuvaptnong HE Tnv
TWV TAPAYWYWY CUVIOTA £va TTPOBANUA HEYIOTOTIO
AKOUN, 0 TTPOOOIOPICHOC TWV TTAPAPETPWY Kal cuvo
KATW amo TIC OTOIEC Hla ETMIXEIPNON E€AAXIOTOTOLE
KOOTOC AEITOUPYIAC TNG N TO KOOTOC TAPAYWYNG
TTPOLOVTOC CUVLIOTA £va TMPOBANHaA eAAxXIoTOTIOINGN




[eplopiopol mpoBAnpatwy BeATiotomolnong.
» KaBe mpoBAnpa EPTTEPLEXEL KATIOIOUC TEPLO
Autol dlakpivovtal oE:

1 AveAaotikoug meplopiopouc (Hard Constraints):
auTol TTOU TIPETTEL VA LKAVOTIOLOUVTAl OTTWOONTIOTE
TNV AUon Tou TPOoBANpatoc.

0 EAaotikoug meplopiopoug (Soft Constraints):’X\

el
a

aUTOL TWV OTIOIWV N IKavoToinon €ivat emOuunT
OXL amapaltntn.

> NevraAentoc  mpoBAnuatiocyoc: avadlntelo
TPOBANUA KAl AVAPEPETE  KATOLOUC
aAvVEAACTIKOUC Kal EAACTIKOUC TTEPLOPLOUOU




Auocelc mpoBAnpatwy BeAtiotomoinong. (1)

2 Egiktn Auon (feasible solution): opiletatl n
mPOBANUATOC N OTold IKAVOTIOLEL  OAO

aveAAOTIKOUC TEPIOPICHOUC.

O AmoteAeopatikn - molotikn Auon (efficient sol
optletal n Auon &voc TPOBANHATOC, N OTOolC
EPIKTN KAl ETMUTAEOV IKAVOTIOIEL 000 TO O
TMEPLIOCOTEPOUC ATO TOUC EAACTIKOUC TE(
TOU TTpoBANpatoc.




AuUcelc mpoBAnuatwy BeAtiotomoinonc.(2)

» O Babpoc tkavomolnong Twv EAACTIKWY TEPLO
amo pla Auon €lvat €uBswg avaioyog
MOLOTNTA TNC KAl ATOTEAEL £vA HETPO GCUYKP
HETAEU TWV ATTOTEAECHATIKWY AUCEWV.



EmiAuon pe HY - EukoAa kat duokoAa mpoBAN

» H avaykaiotnta xpnong HY yiwa tnv emiAuon mip
elval autovontn.

» Ta mpog emiAuon pe HY mpoBAnuata, avaAoya pe
£MAUONC, KATATACOOVTAL OF:

2 EUkoAa: otav o xpovoc emiAucng ppacostal avw d
TTOAUWVUHO w¢ TTPOC TO PEYEBOC Tou TTPOBANpATOC.

2 AuokoAa: otav o xpovog emiAuong AEN ppacostal avw

£vVad TTOAUWVUHO wC TTPOC TO PEYEDOC Tou TpoBANpaAt

avtifeta au€avel EKBETIKA N KAl TTapayovTIKda.

2TNV TPWTN TEPLTTWON AVAPEPOHACTE OF

XPOVO EKTEAECNC EVW OTNV OEUTEPN OE TOUAAXL




EmiAuon pe HY - EUkoAa kat SUcKoAd TpoBAR

» Ymapxouv mpoBAnuata ywa tnv Aucn TwvV OTo
emivonOel aAyoplOpol, TwWV OTOIWV O XPOVOC
aKoAoUBel pla cuvaptnon MOAUWVUHIKOU TUTIOU WG
ueyeboc tou  mpoBAnuatoc. Mapadesiypata
TPOBANUATWY dATOTEAOUV TO TPOBANUA NG OUVTO
owadpounc (shortest path) kat eAaxiotou (e v
OEVOPOU (mmimum spanning tree) oc evay ypacpo&\
TO MPOBANPA TNC HEYIOTNG PONG OE £va OLKTUO, K.d.




EmiAuon pe HY - EUKoAa kat SUckoAa mpoBANn

»lMNa ta mpoBANpata autd, O XPOVOC EKTEAE
aAyoplBuwy mou Ta €mMAUOUV (PPACOETAl ATO Td
MOAUWVUHIKEC OUVAPTNOELS, OTIWC N n, n%, A n
elval 1o peyebocg tou mpoBAnpatoc.




EmiAuon pe HY - EukoAa kat duckoAa mpoBAN

asgupta, S., Papadimitriou, C., & Vazirani, U. (2006). Algorithms. USA: M

» Omw¢ avagepouv ol Dasgupta K.a. oAa ta m
nmpoBAnuata, 8a pmopoucav va emAuBouv B¢
NV €€€taon OAwV TWV EVAAAAKTIKWY ETIAOY
mapadelypa, k ayopla PHmOpouUVv va ATTOTEAECOUV
ue k Kopitolwa pe k! duvatouc Tpomoucg, EVw Evag
HE n KOpBoucg €xel n™ % (euyvlovta O£vOpd K
TUTTIKOC YPAPOC €XEl EKOETIKO aplBpo dladpopwyv d
KOUBo t otov KopuBo s. ‘Opwc, €vac tetolog aiyoplop
omolo¢ Oa e€etale oAec TIC mMBaAvEC uTownYleg AUo
ntav otnv mpdén axpnotog, a@ou O XPOVOoC
MPAKTIKA, Ba ntav moAU pJEYAAOC.



EmiAuon pe HY - EukoAa kat duckoAa mpoBAN

» Eutuxwe, oOmw¢ ava@eepbnke otnv  apx
mapaypdagpou, EXOUV smvonGei eEUTIVOT
aAyoplOuot ot omoiol EMAUOUV autd td npoBAnp ta
MOAUWVUHLKO Xpovo. BeBalwg, 0ev uTTApXEL
duvatotnta yia oAa ta mpoBAnuata.




EmiAuon pe HY - EUKoAa kat SUckoAa mpoBAR

» Av eva mpoBAnua emAvstal pe HY oe touAaxtio
XpOVO, TOTE PAAAOV OEvV UTTAPXEL AKPIBNC-VTET
aAyoplBpoc emiAuong amodektou xpovou. O xpovo
TETOWV TPOBANUATWY pE akpiBrn aAyoplOuo evo
looutat pe 10 @opeC TNV NAKIGQ TOU GCUMTIAVTO
nmeplocotepo (!).

» Ymapxouv mpoBAnpata Tou, av Kat EMAUOVT
TMOAUWVUHLKO XPOVO, O XPOVOC ETMIAUGCNG HTTOPEL vg
o€ 10000 xpovia (!) n kat mepLocoTeEpPoO.




EmiAuon pe HY - EukoAa kat duckoAa mpoBAN

»Otav  avtigetwniloupe  mpoBANpATA  TWV
MEPUTTWOEWY, TPOYAVWC BPIOKOPACTE OE TOAL
Oson : ol yvwotol akpiBeic aAyopiBpol
ATTOTEAECHATIKOL KAl WC EK TOUTOU £ival axpnoTol.




EmiAuon pe HY - EUKoAa Kat OUoKoAa TpoBA

» AUCTUXWC UTTapxouv mpoBANpata, ta omoia €
eKOETIKO aplBpuo amo mOaveg AUCELC KAl yid TA O
TIC TTPOOTIAOEIEC TWV O AQUTIPWY EMOTNHOVWY TO
Oev £XEL Kataotel duvatov va Bpebsl aAyoplOpog m
EMAUEL O TMOAUWVUHIKO Xpovo. Omwc avaPepet
tou¢ Dasgupta K.a., to mpoBAnpa tng IKavomolnaty
(Satisfiability n SAT mpoBAnua) TAPAUEVEL, UTIO
mapamavw £vvolda, aAuto yia 50 xpovia, evw To Tmpo
tou Meplodevovrog mwANntn (TSP) mepPEVEL TNV AL
yla meploootepo amo 100 xpovia.

Dasgupta, S., Papadimitriou, C., & Vazirani, U. (2006). Algorithms. USA:
Education.




EmiAuon pe HY - EukoAa kat duokoAa mpoBAN

» Emiong, av kat to mpoBAnpa tou pappikou Mpoyp
(Linear Programming) oTtnv YEVIK TOU HOP
OewpnNTIKA Kal TPAKTIKA EMAUCIHO GE TTOAUWVUUIK
dev cupBaivel To (010 av AMAITNOOUHE Ol AUGEIC TOU
OKEPALIEC - OTOTE E€XOUME TO TPOBANpa Ttou A
[poypappatiopou (Integer Programming). 2e€ %urn
MEPIMTWON, TO  VYEVIKO  TPOBAnpa  tou

[TpoypapATIOHOU ATTALTEL EKOETIKO XpOVo ETMIAUONC.




9 OAA KAl OUOKOAQ TTpobL
NMapadeiypata OUGKOAWY Kal EUKOAWV mMPoBANpATwWY

AuokoAa mpoBARuata EukoAa mpoBARpata

3SAT 2SAT, HORN SAT

TRAVELING SALESMAN PROBLEM MINIMUM SPANNING TREE

LONGEST PATH SHORTEST PATH

3D MATCHING BIPARTITE MATCHING

KNAPSACK UNARY KNAPSACK

INDEPENDENT SET INDEPENDENT SET ON TREES

INTEGER LINEAR PROGRAMMING LINEAR PROGRAMMING

RUDRATA PATH EULER PATH

BALANCED CUT MI IMUM CUT .
...... : ummAokotnta: Papadim

(1994). Computatlonal Complex1ty New Jersey, USA Pearson Educatio




'H 0Aa n timote! 'H pnmmwc Ogv givat £tot;...(1

» A umoteBel ott avtipyetwmilouye TO TIPOB
Meplodevovtoc mwAntn (TSP). (o mwAnTNg ekt
Hla TMOAN, EMIOKETTETAL OAEC TIC TTOAELC HlA HOVO @
KABE pPla Kal EMIOTPEWPEL OTNV TOAN €KKivnong. Ava
n eAaxiotn dwadpopn, OnAadn n Sladpopn HE TNV HIKP
amootaon). Eivat &va yvwoto, OUoKoAo TpoB
eKOETIKOU Xxpovou emiAuonc. MNa €va apketa e
mANBoc TOAswY, To TPOBANHA €ival TTPAKTIKA AAUT
Auon opiloupe TNV €Upeon NS AKplBoug SLadpopn
eAAX1OTN ATOOTAON.




'H oAa n timote! 'H pnmwc dgv eival £tot;...(2)

b JUVETTWC OEV UTTOPOUHE VA TA EXOUHE OAd.

O Epwtnon-mpoBANUATIONOG: av n eupeon TNC
Oladpounc yia eva HeyaAo mAnOo¢ mOAswv a
mapadetypa 1000 xpovia Xpovou eKteEAeong (
MPETEL OTTWOONTOTE VA OWOOUNE KATold Amavino
UTTOPOUUE VA CUPBIBACTOUNE PE pIA TTEPITTOU BEATIOT
He OcOOPEVO €va dAMOOEKTO OW@AAPA, TNV O
avakaAumtape o€ 10 Aemta;




YmoAoyiotikn Nonpoouvn: £vac VEOC ETOTNHC

KAaooc. (1)

» Computational Intelligence (Cl): Mpokeltatl yia
tn¢ Texvntng Nonpoouvng (Artificial Intelligence
OHWC €XEl avamtuxBel oe tETolo Babuo, £tol wWo
OUOKOAOC 0 EVTOTIIOHOC TNG cuvaelag peta&u Cl Kc

» MNepthapBavel  €va  OLEUPUVOUEVO OUVOAO  OTOD
aAyopiBuwyv, ot otoiol dlvouv cuvnOwC KAAEC TTPOGCE
AUGEIC o€ OUOKOAa poBAnpata, o€ amodEKTO XPOVO




YmoAoylotikn Nonpoouvn: £vac VEOC EMIOTN
KAa00C.(2)

» Meplkol amo toug aAyopiBuouc mou TEPLAAuBaAvel E€lv
Juotnpata (Fuzzy Systems), ta Neupwvika Aiktua (Neur
Kat o E&eAiktikog MMpoypappatiopoc (Evolutionary Co
Kamolol amo toug aAyopiBpoug tng pipouvtal Oladlkaoleg
omw¢ ol Mevetikol aAyopiBpotl (Genetic Algorithms - GA), A
opunvouc owpatdiwv (Particle Swarm Optimization

Mpocopowwpevn Avomtnon (Simulated Annealing - SA), AA
Amnolkiac Muppnykiwy (Ant Colony Optimization - ACO), AAy
Atdouposidwyv (Cat Swarm Optimization -CSO), AAyoplOpoc
(Fish Swarm Optimization - FSO), AAyopiBuoc TtoOU
KatakAuopou (Great Deluge - GD), AAyopiBuoc Ama
‘Epeuvac (Tabu Search), AAyopiOpoc MeAlcowv (Bee
AAyop1Bpocg twv Mupotexvnuatwy (Fireworks Algorithm




YmoAoyiotikn Nonpoouvn: £vag veog emotny
KAdooc. (3)
» O opoc EAactikoc MNpoypappatiopog (Soft Computing) X
OUXVA w¢ EVAAAAKTIKOC 0pOoC Tou opou YmoAoylotikn Nonpo

» Ta media epappoyng twv peBodwv tng Cl ouvexwg Oleupu
mepAauBavouy:

2 Anyn ATogpdaoswy

2 Ta&wvounon (Classification)

1 HAEKTPOVIKEC CUOKEUEG KATAVAAWTWY

2 MpoBAewn Xpovooelpwv

0 XuvouaoTikn BeAtiotomolnon

0 latpikn, Blo-ltatpikn kat Bio-mAnpowopikn
2 Video Games




[EVIKN KAl CUVOTITIKN TTEPLYPAPN KATTOlWYV B
EVVOLWYV KAl TEXVIKWY NG YN. (1)

2 Xwpog £psuvac (search space): 1o guputepo oU
amo to omoio avalntape AUCELC Tou TTPOoBANNATOC.

2 (evolapeon - pn TeAKN) Auon mpoBAnuatog: Kade a
000 KOKN Kdal va €ival, oto mpoBAnua, n omoia
amo €vav aAyoplOpo (Tplv TOV TEPUATIOHO TOU) OVO
Auon tou TpoBANuatoc.

alettovag (neighbor): pe dedopevn pia (sv&dpe&m

TEAIKN) Auon tou  mpoBAnuatog,  Kade

HETAOXNHATIOPOC €L TNG AUoONC TTapayel pia aAAn

AUON, TTOU KaAElTal «YEITOVAC» TNG APXIKNC.




[EVIKN KAl CUVOTITIKI TTEPLYPAPN KATTOlWV Ba
EVVOLWYV KAl TEXVIKWY NG YN.(2)

Alewtovia (neighborhood): to cUuvoAo Twv YEITOVWY
amoteAOUV pla yewtovid. O OpoC Yeltovid Xpnol
ETTIONG Yl vd TEPLYPAWYEL TOV UNXAVICHO N TNV Ol
HETAOXNHUATIOHO N oTola TTAPAYEL TOUC YEITOVEC HLag A

1 2uvaptnon supwortiag (fitness function): eival pla cuv
n omola avrtlotoxilel OTIC TIHEC HIAC N TEPLOOO
HETABANTWY TOU TPOBANUATOC £vav TPAYHUATIKO dapl
OTTol0C  OlaoONTIKA aAVTITPOOWTEUEL TO «KOOT
utToyn@lac Auonc. Zuxva ava@ePETAl Kal wg <
KOotouc» (cost function)




[EVIKN KAl CUVOTITIKI TTEPLYPAPN KATTOLWYV B
evvolwyv Kal Texvikwy tTng YN.(3)

1 2ZUYKpPLoN utmown@lwy AUCEWY Kal EMAOYN: OE €V
BeAtlotomolnong-eAax1otomoinongc, HeTaéu
MEPLOCOTEPWV UTTOWNPIWY AUCEWY, KAAUTEPN €ivdl
OTTOld AVTIOTOLXEL N HIKPOTEPN TIUN TN fitness functio

alevea  (generation): ot aAyopi®pot 1t™ng Cl
EMAVAANTITIKOL.  AUTO  onuaivel OTl  EKTEAOUV
OUYKEKPIJEVO  aplBuo kKaAa kaboplopyevwyv B
(EVTOAWYV) €maAvaAnmtika, PE TNV Bonbesla KAmolo
(loop). KaBe KUKAOC Tou BpOxXou AEyETal «YEVEQ>.




[EVIKN KAl CUVOTITIKN TTEPLYPAPN KATTOlWYV B
EVVOLWV Kal TexVIKwY TNS YN. (4)

»Fevikn Apxn Asitoupyiac aAyopiOuwv Cl:
aAyoplOuol TpEXOUV yla €vav aplOpo yevewv. H
YVIVETAlL PE HIA APXIKN AUoON N €va OGUVOAO APXIKW
(cuvNOw¢ Tuxalwv Kat Kakwv, OnAadn pE peEydA
fitness). Xe kabe yevea, e@appolovtal ol Asitoupy
aAyopiBpou Kat ot  AUCEIC TNC TpEXouUcA

vetaoxnuatilovtal, mapayovta AAAeC AUocelC. A
EMAEYOUPE TIC KAAUTEPEC N TNV  KAAUTEPN

OlOXETEUOUPE oOTNV €mopevn Yeved. H  Owa
emavaAapBavetal Kat ouvnlwg PETA TO TEPAC TO
TO ATTOTEAEOHA £lval N TEAIKN AUcN Tou TTPOBAL

1 4

O




[EVIKN KAl CUVOTITIKN TTEPLYPAPn KATTOlWV B

evvolwy Kal texvikwy tng YN. (5)

» Kpltnplo teppatiopou aAyoplBpuou (termination ¢
aAyoplBpoc teppatidetatl ouvnbwg otav Ikavotmono
Ta akoAouBa Kpltnpla:

20 xpovog eKTeEAeoNG exel e€lowBOel pe €va mpokad
XPOVIKO 0pl0.

20 aplBpog TwV YEVEWV TIOU EKTEAECTNKAV EXEL £ELO
eva mpokaboplopevo MANBOC yevEwWV.

20 aAyoplBuocg €tpefe yla £va CUYKEKPLUEVO aApIOUC
XWPIC va PUTTOPECEL VA BEATIWOEL TNV KAAUTEPN AUGC
eupeBel, ONAadn €£tpe€e XwpPIC KAPla ouclaoTl
BeAtiwon.



[EVIKN KAl CUVOTITIKN TTEPLYPAPn KATTOlWYV B
EVVOLWV Kal TEXVIKWY TNC YN. (6)

OTexvikn NG avtigetabsong (swap):  Koivn
eppavi{opevn o€ OAouC TouC aAyopiBpouc
mpoBAnuatwy ouvOuaoTIKNG BeAtiotomoinong. 2Xe€
mpoBAnuata, Kabe Aucn avamapiotatat ouxvd
dlavuopa (array-vector) n evav  mivaka (m
[poKelpEvou amo pla Auon va mapaxbel €vag Yeit
emAEyovtal (ocuvnOwcg) OUo KeAld, ouppwva HE T
KaBopilet n yewtovia (OnNAadn O  HNXAVIOUG
HETAOXNUATIOPOU TNG AUONC) Kal Ta KEALd avtaAAg
TTEPLEXOUEVO TOUC.



[EVIKN KAl CUVOTITIKN TTEPLYpAPn KAamolwy B
evvolwy Kal TeXVIKwy tng YN.(7)

» Tomkn avalntnon (local search): amo yevea o€
TpEXouca Auon epappoletal evag PHETACXNHUATIOHO
XAPAKTNPA, HE OKOTMO TNV TAPAYWYN EVOC YEITOV
Yeltovac €xel KaAutepn (HKpotepn) Tipn fitnes
TpEXouca Auon, TOTE TMAIPVEL AUTOC TN B€on TNG KAA
tpExoucac Auonc. H dtadikaoia emavaAapBavertat.




[EVIKN KAl CUVOTITIKN TTEPLYPAPN KATTOLWYV B
evvolwv Kal Texvikwy tTng YN.(8)

0 Alagpoporioinon €vavtl evratikomoinong (diversi
intensification): EVaC LKAVOTTOINTLKOC
BeATioTOTTOINONC OWEIAEL OTIC TTPWTEC YEVEEC VA
Uld EUPEId TIEPLOXN TOU XWPOU Epeuvac (mpogd
UTTOPEL VA Pa&el o€ KABE ONPELO TOU XWPOU EPEUVAC).
1010TNTA AEYETAl «OlAPOoPOoToincn>.




[EVIKN KAl CUVOTITIKN TTEPLYPAPN KATTOlWYV B
evvolwV Kal Texvikwy tTng YN.(9)

» AvtiBeTa, TPOC TO TEAOC TOU, OWEIAEL VA EKAETTUVEL
TpEXOUCA AUOH, PE ATTOTEAECHA VA TNV KAVEL AKOWMN
1OLOTNTA AUTN AEYETAL «EVTATIKOTOLNGN>.

» ‘Evac kaAog¢ aAyopiOuoc Owabetel kat ti¢ Ouo 1010t
10avikn avaAoyia. [popavwg, €vag aAyoplOpoc
uEpPETPN Baputnta otnv Olagopotmoinon 0ev Oa Bpel
MOTE TNV KAAn Auon. AvtiBeta, €vag aAyoplOpoc e UTE
Bapurnta otnv svrarlKonomcn, 0a sKAEMTUVEL £vOEX psv
KAKn AUcn, n omold €K Twv TPAYHATWY 0w¢ OV PTTOP
TOAU KaAn.




[EVIKN KAl CUVOTITIKN TTEPLYpAPn Kamolwy B
evvolwy Kal TexviKkwy tnc YN.(10)

J0OAIKO BeAtloto kat tomka BeAtiota (global a
optima): oAlkO BEATIOTO €ival n aAnBiva KaboAkn
Auon evoc mpoBAnuatocg BeAtiotomolnong, n omold, Y
AOyoucg TTou avagepbnkav, ce €va OUCOKoAo TpoBANnY
oTTavid EMTUYXAvetal amo tov aAyoptbuo tng Cl. RO X
EPEUVAC €VOC TPOBANHATOC, €KTOC dANMO TO €

MEPLOCOTEPA OAIKA BeATIoTa, ouvnOwg EXel Kal
APKETA TOTIKA BEATIOTA (akpotata). Autd ival o
AUGEIC O€ Pl UTTO-TIEPLOXN TOU XWPOU £PEUVAC.




Fsvmﬁ Kl ouvonrlKﬁ mepLypawn Kamolwwy B

EVVOLWV Kal TEXVIKWV TNG YN.(11) ,
0 EykAwBLOpPOC o€ TOTIKO C[KpOT(ITO - TIPOWPN

(premature convergence): TPOKEITAl Yyld TNV
KAtd Tnv omola pia Aucon tautietal PE Eva TOTILKO d
aAAd Ol pnxaviopol PeETacxnuatiopou Auong mou Ot
aAyoplBuog dgv €lval LKavol va tnv JETACXNHATIOoUY
WOTE Vd HTTOPECEL 0 aAyoplOuog va «paésel» o€ AAAO O
UE OKOTIO TOV EVIOTMIOMO HIAC KAAUTEPNC Auong amo
TOU TIPONYOUHEVOU TOTIIKOU AKPOTATOU. APKETOl AAYG
£XOUV aUTO TO adUvato onUeio, apou o€ TOAAEC TTE
eyKAwBI{ovtal Kal OCUYKAlvOouv TIpowpa o
LKAVOTIOINTIKN TOTKA oXeO00V BEATIOTN AUGH.




H texvikn Hill climbing: ek twv wv OUK aveu

O Texvikn avaBaong Aowou (Hill climbing): o
mpoBAnuata BeAtliotomoinong ouxvotata. Av
mpoBAnua eAaxiotomolnong o opoc¢ mou Ba taiptal
Oa ntav «kataBaon» AOYou, £XEL EMKPATNOCEL O APX
AVNKEL OTNV OIKOYEVELA TWV AAYOPIOPwWY TOomMKNG aval
TEXVIKN ouvloTatdl oTNV £KKivnon amo pla Tuxald €m
Auon (ave€aptnta amo TNV TolOTNTA TNE) Kal thV\ecp

€Ml AUTNC MIKPWV OlapopoTtolnoswy, OnAadn tnv map
eAAPPWC  OLAPOPOTIOINHEVWY  YEITOVWY. Evacg
aviikadiotd tnv tpexouca AUon £@ooov OtV eivdl
amo autnyv, otav onAadn n twn fitness eivat Pikpo
KAl ion HE autnVv Tn¢ TpExoucac Auonc.




‘Eva evdiapepov {ntnua tng texvikng Hill cli

» MevraAento¢ mpoBAnupaAtiopog:  sivat  duvato
OlAPOPETIKEC AUCELC va £Xouv TnVv i0wa tun fitness;
eEutnpetel otnv texvikn Hill climbing n amodoxn
n omola exel tnv Ola Twn fitness kat Oxt avayk

HIKPOTEPN;




Test functions: Oplopog-xpnolpotTnta

DOPIGHOQ HpOKElTC[l yluda |JC(9I1|JC(T[K€§ GUVC(anGElQ,
TMTEPLOCOTEPWY TNC Hag HetaBANTNG, ot onmsg elvat t
MOAUTIAOKEC. Oa mpemel va gpgaviouv Kamola (Olop
OTIWC:

» MoAAG oAIKa akpotata
> MOAAQ TOTMKA AKpOTATd, OHOLOHOPYA ) N OUOLOHOP®A KATAVEUNHEVA
> ALAPOpPEC 10LAITEPOTNTEG OTO «TOTO0» TOUG.

1 Xpnogotnta: KTOC amo to Kabapa Madbnpatiko evOolaPEPo
TOUC, HTTOPOUV va Xxpnolpomotndouy yia va motomolnoel T
OO0 KAAOC elval £vac aAyoplOpoc BeAtiotomoinong Kat
TNV CUYKPLTIKN PHEAETN amodoong TEPLOCOTEPWY AAYO

» Av €vag aAyoplBuog mpooeyyilel To 0OALKO BEATIOTO TNC oUVAPTNONG HE (KA
akpiBela, TOTE EXOUHE TNV £VOELEN OTL £ival KaAd oxeOLACHEVOC.




Napadetypata test optimization functions (1

» 2uvdaptnon Holder table pe 2 dlactdoelg OTTOU 0 XWPOC EPEUVAG EXEL TTOAAA TOTILKA BEATL
geAaxiota.

Haolder Table Furchiom

TN Y

-=

Fix) = — | sin(xi1) cos(xa) exp (‘1

Global Minimum:

f(x*) = —19.2085, at x* = (8.05502, 9.66459), (8.05502, —9.66459), (—8.05502, 9.66450)
and (—8.05502, —9.664509)




Mapadetypata test optimization functions (2

» 2uvdptnon Ackley, pe «kolAdda» Kat TOAAA TOTIKA akpOTATd Kal £va OAIKO EAAXIOTO OTO K
OdUokoAn yia Hill-Climbing.

Akl ey Fouaricti o

=40 —& 0

el

o
Fix) = cze:a:p( J"—i E :-:) — exp (é E cos(cx;) “+ a + exp(l)

Slobal MIimirmayoarm s
(=) = 0, at 2~ = (0, ..., o)




Mapadetypata test optimization functions (3

Juvaptnon Egg-holder. [Siaitepa UOKOAN AOYW TwV TTOAAWY TOTIKWY AKPOTATWY.

Eggholder Funcltion

1s00 - -
1000 - °:

so0 - :

fix12)

s00 - °

-1000 Ao
500

Slobal Mimnirmuarm:
F(>x*) = —959.6407, at x™ — {512,404-2319}

=2

T2 + % -+ 47|) — x; sin (\/|$1 — (z2 + 47)')




Mapadeiypata test optimization functions (4

» Zuvaptnon Michalewicz.Emimeda tomia pe o€U TOMKO AKPOTATO.
MICHALEWICZ FUNCTION

tichalesdicz Furnckiorn

fivta2i

s -
Fix) = — E sin(oxc; )sin®™ (Sfr—f)
a=1
Global Minima:
at d = 2: f(x*) = —1.8013, at x* = (2.20, 1.57)

at d = 5: f(x*) = —4.68T658
at d = 10: f(x~) = —9.66015




Mapadetypata test optimization functions (

» 2uvaptnon Shubert. MoAAd Tomkd akpotatda.

SHUBERT FUNCTION

Shiuberi Furnction Shubert Functlhon

300 T e T e s00 oo

200§ zo0 f T 1
— wad.Th ST TS IS
. A
5 0l = 0]

s K
-ton f T P
200 T —zon A
10 2

fix) = ii cos((i + 1)z, + i}) (i tcos((i + 1)mxs + )
Global Minimum:
f(x*) = —186.7309




Mapadetypata test optimization functions (

» 2uvaptnon RASTRIGIN: moAAd ToTKA AKpOTATA, OUOLOHOPYPA KATAVEUNHEVA.

RASTRIGIN FUNCTION

Rastn gn Function

fix1a2)

d
f(x) = 10d + Z [zZ — 10 cos(27z;)]

=1

Global Minimum:

f(x*)=0,at x*=(0,...,0)




Mapadetypata test optimization functions (

» 2uvaptnon LANGERMANN: moAAd TOTKA akpOTATd Un OLOIOHop@d KATAVEUNHEVA.

LANGERMANN FUNCTION

Lamgenmnanm Function

TR 1 [=4 =4
FE) = E c; exp (—; E (xx; — A,,—_,-)2> cos (7r E (x; — Aij)z)
z2=1 =1 7==1
values of m, ¢ and A, as given by Molga & Smutnicki (2005) are (ford =2 m=5,¢c=(1, 2, 5, 2, 3) and:
5 )
2
1
4

9 )

I
Il
=] = bk o Lo




AAyopiBpotl YN: aitlokpdatiKol (VIETEPUIVIOTIK
otoxaoTikol (mbavotikol); (1)

» OL aAyopiBuot tn¢ YN, eml TNG ouciag, AslT
dELypHatToAnyia Tou Xwpou £PEUVAC.

» Epeuvouv €va umoouUvOAO TOU OUVOAOU TW
«gAmilovtac» va Bpouv tnv oxedov BEATIOTN.

» 2TNV OElypatoAnwia, n omoia €lval «CTOXEUHPEVN>
LHEPLKWC N EMITUXIA TWV £V AOYW AAYopiOpwV.




AAyopBpot YN: aitiokpdatiKol (VIETEPUIVIOTIK

otoxaoTtikol (mlavotikol); (2)

» 2 KABe onpelo Tou aAyopibuou, OTTOU TPOKELTAL
Ula amo@aocn, autn AauBavetal Je Tuxaio TpoTo N
mOavotnta. Apa €ival oToxaoTiKol aAyopiopol.

»H onuacia tng¢ XpPNOIYOTOLOUPEVNC akKoAoubiag
aplOpwy, Kata tnv OLIPKEId EKTEAEONC TOU dAyo
glval KaboploTikn.

»Me TNV Xpnon <«mPAyHaTika»  TUXAlwy apley\d)v,

avnkouv o€ OUOo OLaPOpPETIKEC akoAoubiec, oe Ola
EKTEAECEIC TOU aAyopibpou, n TEAKN Auon eival
OlAPOPETIKN.




[wc aéloAoyoupe evav aiyoptBuo tng YN. (1

0 2uvnBwcg ektedoupe 20, 30 n 100 popeEc (Telpapata) T
OlaOPETIKN KABe popd akoAoubia tuxaiwyv aptdpwyv. O
tiun fitness t™Ng TEAIKNG AUoONG KAOe TEPAPATOC KAl
EKTEAEONC TOU KAOE ELPAPATOC:

1 Kataypawoupe:

» TO KAAUTEPO ATIOTEAECHA TWV TElpapatwy(best),
> TO XEIPOTEPO (Worst).

2 YmoAoyiloupe:

» TNV JEON TN Touc(average),

» TNV TUTTIIKN amokAwon (STD)

» To ouvteAeotn petaBAntotntag (CV)




[Mwc a&loAoyoupe evav aAiyopiBpo tng YN. (2)

2 MevraAenmtog mpoBANUATIOUOG:

» 210 i0l0 TPOBANUA €AAXIOTOTIOINCNG, HE YVWOTO €K TWV TIPOTEP
ve 1o 0, og 100 melpapata, £vac aAyoplOpoc A TETUXE :

= Best A=0.000001 (e -6)
= Worst A=1
= Average A= 0.001(e -3)

‘Evac aAAoc aAyopiBpocg B, metuxe og 20 melpauarta:
Best B= 0.00001 (e-5)

Worst B = 1

Average B = 0.0001 (e-4)

[olov aAyoplBpo Ba emAEyate w¢ KAAUTEPO Yla TNV €miAuon T
TPoBANPATOC KAl YlaTi;




OAokANpwon mpwinc olaAeénc.
» 2TNV €MOPEVN OLAAEEN:

[evetikoi aAyopiBuotl (GA) : Amo tov AapBivo (1859)
Holland (1970).

(Eva tafidl oT1ov UMEPOXO KOOHO TNG
dlactaupwoncg Kat tng HETaAAaéncg).

EMAOYN







