BGEMA 5

Bzwpeiote fvu Devetned AlydpBuou orabepot mhnbusuod. O 1A weoweleizo and 4 Grop,
duwrBiten tERfon] amalg evaeoyurs emdoyis, teheon] duotaipuong evog onueiou e
mbevde Swoweipoons 0L% v teheom petddialing ue mBovimio petihhaing 0.2, O
apnkds mhnbuepos tou DA (yeved 0) amorsheito amnd o 6She 4 dropa:

0100 0010 1001 101

Bewpeiore emlone o 1 owdpmoy abioddymong § (fitness function) tov arduoy top
whBusuot tov A, slvot o avidetogo avwdy tov Svabikdy opilipdy oo Sokodued
oUoTaE apifpnons,

() va fipeite o npn efwkomons xabe gwdpov g voveds O, ) ouvelwn Tyl
afiokdynang e yeveds 0 ke ) péor nuf elwehdyneng e yeveds 0.

() Alvezow n mepoxdrn ororoulio wesdoroyreloy B

08381 00196 06813 03795 08318 05028 07005 02289 03046 01897
01934 06822 03023 05417 01509 0.6979 03784 086000 0.8337 0.5936
04966 (8998 01216 06449 0BIS0 06602 03420 0.2897 05412 05341

Me gpfion o mopomive yeolotuyaioy aplipdy (propst va ppye gpsworody oy, 1 v
PPEMROTOTY TEMATOTEpOL omdte Tous Soveypmmpommeiton pe Ty B oelpd ard v apl
KO EQpROYT TV YEVETIKGY TEREGTEY emboyic, Sueataipmons kel Letdrilaing va Ppeins T
dropa ow mhbuopod mg embpevn; yeveds (yeved 1), Seopeiore o apot olokknpadel 1
durliecie mg smioyis e dho Tov mhnboopd, To dropa Swotaupdvovio, ovd fuo e



oEPG mov mpoékuye and my dwdikocio e emhoync. Ta onuein dwectudpeons slvol
woniBova. Emiong Bempeiote 0Tl 0 teheotiic HETAAAOENG epopuodletatl petd v oAOKATpmGY
e dedikaoia g SosTadpoong Y 0o Tov TANuouS.

(y) Na Bpelze mv upn afordmong tov atdpov e yevede 1, T cuvollky tpun
aZoloynone mg yeveds 1 kau ™ péan tipd eordynong g yeveds 1. Na xdvete adyipilon
UE TO OvTIloTO1d ATOTEALOMLOTE TG YeEVERS 0 Omeg autd mpoékoyay ard Ty ARAVINGT) 6Og
GTO VIOEPHTNHA ().

(&) Na. vrodoyiosts n péon anddoon tov aynuatay 0%*0 kal 1**1 ot veveég O xon 1.

AYZH

()

Ovopadovtag ta 4 dtopa ov mANGuopot g yeveds 0, pe o ypappata A-A, eival
A=0100 B=0010 TI=1001 A=1101

Egpaproy mg doopévne ouvipmong xatariniotntag  (petuponi] amxd 1o dvadikd 61o
dekaducd ouotrun apibunong), n eflodynon tov atdpav g yeveds 0, divel
f{A) =4

f(B) =2
(=9
flay =13

H ouvorua) Ty} afoldynong elval 442+9+13 = 28 xon 1 peon Ty afwddmong elvat
28/4=17.

(B
EIMAOTH

Tt va epappdGovUE TOV TEAECT] UAANG GVOAOYIKNS EXLAGYNS TPEMEL VO, DIOAOYIGOULE T12
cvoompevléveg mOovéTTES TV atoumy tov AANBUCHOD KUl VO KOTUOKEUAGODUE 1)
POVAETOL ’

O oyetwés tpés afwordynone va ta 4 dtopa tov minluvapon eivar 4/28 = 0.1429 ya 10
dgropo A, 2/28 = 0.0714 ywe o dropo B, 9/28 = 0.3214 ywr to dropo I ke 13/28 = 0.4643 na
10 dtopo A. OL avTicToleg cLOGmPELUEVEC MBUvOTITEG eivi:

q(A) = 0.1429,

q(B)=0.2143,

q(1") = 0.3357,

q(A)=1.0.

‘Exovtag vroloyicel 115 ovocwpevpéves mTBOvOTHIES UIOPOVUE VU KAVOLUE Y¥PHoT Tov
TEAEOTY) TN AXANG UVAAOYIKTG mhoYAE Kal Le Bact ) doopévn axkorouvbic yeudotoyaioy
apWimy umopodus vo Ppodpue T GTope ToL apyikol TANJLONOL fov SmALyovVTUL I
Sactuvpwon. M ke o [LA. sival otabepold minBuopod apéme vo. emdeyovy 4 dtopo amd
m yeved 0, £tol Gote va pokdyovy duo Ceuyhpla, arnd T omolg Bu mpoxdyouy ta 4 véa
aroud tneg vevedc 1. Eto etvau

Me ypion tov apérov weuvdotuyniov apuod 0.8381 10 onoio Pploketul oto ddomue
[0.5357, 1], emdéyeTon 10 ¢TONO A,

Me yprion Tou dedrepov yeudotuyuiov apBbpot 0.0196 to onolo Pploxeton oto Sidompua [0,
0.26667), ciEyetut T0 ATOHO A,



Me ypfion tov tpitov yevdotogaion apBuod 0.6813 10 omolo Ppicketal oto didotnua
[0.5357, 1], emhéyston 1O dTopo A,

Me gpiion Tov tétaptov yevdotvyaiov apibuod .3795 10 onoio Pplowetal oto Sboue
[0.3143, 0.5357]. emdéyetar 1o dropo [,

ATAZTAYPOXH
‘Exovrag olokinpdoe ) Swdikacio XAOYNG, HAOPODLE Va TPOYOPNCODUE 6T dadikacia
NG ST TAUPMOTS. LOHPWV e TNV EKQPAVNOT ToL TPOPAALUTOS Td dTopa SuaTaup@vovTal
avé dvo pe ) gepd 7oL Tpodkuvay and ™ dwdikecic Thg emAoyC
‘Etal 10 apoto leuydpl v dwotadpmon aroteisiton amd 1o drope A xat A e vevedg 0,
Leralovpe av avtd 10 (enydptl Oving Bu Shuctevpwbsl guykpivovtog Tov exducvo (réunto)
yevdotuyuio apibud 0.8318 pe myv mbavotnra dwctavpwong wov eivar 0.9. Eredn o
yevdotoyoilog apiluog  elval  kpotepog g mBavotnTug  SacTadpoong  Exouue
OLOGTORPROT, OTOTE TPEREL v emAsyel To anueio Sieoradpwong pe xpion Tov adUsvoy
(éxTov) yevdotoyaiov ap@uod 0.5028. To dropa Exovv pikog 4, dpa vadpyovy 3 Oéoeic-
anuein v dcTadpmon (crossover points), ouviiBog aplunuéves and aplotepd Tpog T
ded1é. Av o woyaiog apBudg r elvan pkpotepoc tov 0.333 (r < 0.333). 101 créyetan 1) 1"
Béomn, av 1o 1 eivar petalv wwv 0.333 kot 0.666 ( 0.333 <= r < 0.660), 1618 emtréyetar 1) 2"
fgom, av 1o 1 efval petagd Tov 0.666 Kot tov 1.0 { 0.666 <=r < |.0}, 101e enihdyeTon 1 3"
Béom. Zuvemag, exeton elval r = 0.3028, dnhady petald 0.333 ko 0.666 ko emhéveTon 2"
Béom. Avtd onpaivel 611 0 anueio haotavpoons elvar i SevTept) mBav 6Eom (netald Tav
bits 2 xa 3), viati £xovpie tpla icomiluve onpeia Swatadpaots, OO Paivetal 610 opfju:

A=11/01
A=0100

‘Erou auPavoviar ot e€fg andyovor 1100 ke 0101

To devtepo npog Suctavpman) Levvapl anotekeitol and o dtope A xau I”, EEetdlovpe ov o
dvo owtd GTopd SeTHLPHVOVTUL GUYKPivoviag Tov endpevo (Efdouo) yevdotuyaio aptduod
{oo pe 0.7095 pe v mbuvomnre dtuctavpmong mov eiver 0.9. Exaidn o ysudotoyaiog
aptBpog sival pkpdrepog g mbavotytag hactavpwone da npaypatornondel Swotabpmon,
omote ApEmeL va emAeyel onuele daotavpoons. Avtd emdsyetor pe Bhorn 1o exdusvo
(07000) wevdoTuyaio apud mov ival icog ne 0.2289 yeyovdg mov odnvel oty exhoyn 1ov
mpeiov Swotadpoong petadd 177 kaw 27 bit. Tynpanikd autd propel va avarapootnde
oav:

A=11101

['=1,001

To mapanave oy da dooe oav amoydvous Ta dtopa 1001 ket 1101,

Me v oroxAfpaon g dudikacias dlacstadpuons o TANuouds TOU EXEL TPOKOWEL £YE1 OC
gfne: 1100 0101 1001 xou 1101

METAAAAEH

Mevel v epoppootsi o terectc uetddialne. [ va yiver avtd ypewlopaoste 4x4 = 16
yevdotuygaiovg apBuotg apyilovtag and tov 9° g doopévng akolovbios. Tuvendc ol
wevdotuxniol upBpol Tov Ba ¥pMaNOTOGOULE Eival Ot



0.3046 0.1897 0.1934 06822 03028 05417 .1509 0.6979 0.3784 0.8600
0.8537 0.3936 049066 0.8998 0.1216 0.6449

Kal Bo suykpivovue xafe sva ard owtobg pe v ThavotnTe petddiaing (ov slven ion pe
0.2) yie v SoBLE av TO OLYKEKPEVD Svadikd ynolo ueterdboostal 'Fiol O éxovus g
£51g netadAGEa:

e to wpdto dtopo (1100} B ypnowwomomBel n tetpado 0.3046 0.1897 0.1934
0.6822 wevdotuyainy apBudy, éto Bu £yovue pstahhuln oto 2° war 37 ymeio (o
yevdotvyaior 0.1897 war 0.1934 gival pixpdtepor tov 0.2), ondte 10 drouo autd yivetal
1010,

[Ma 1o devrepo dropo (0101) Oa ypnowomombel 1 tepada 0.3028 0.5417 0.1509
0.6979 ygudotugaimv apibudy, it Bu égovpe petdiialn oto 3° ymoeio (0 wevdotvyuiog
01509  givan pukpdtepog tov 0.2), ond1e to dtope autd yiverow: 0111,

IMa o tpiro dropo (1001) o ypnoworomnfei n tetpdda 0.3784  0.8600 0.8537 0.3936
yevdotuyuiov gplpov, kol de ouvpPaivel xamd petdrhedn ywrti kavivee and Toug
yevdotoyaioug apluodc dey slvan pukpdtepog tov 0.2, 'Etol 1o dropo avtd mepapsvet
avaiioioto: 1001,

[Na 10 1ét0pto dropo (1101) Go ypnowpomombel n tetpdon 0.4966 (0.8998  0.1216
0.6449 yevdotuyainy apiluody, £Tot gqovpe perdriralin oto 3% ymeio (vl o yevdotuyaiog
0.1216 eivan pikpotepog tou 0.2), ondte 1o dropo vutd yivetay 1111,

ZUVERMG PE TV OACKANPOOT ¢ ddikaoiag netdiiaéng tu droe mov anotehoty T veved
1 etvon ta 50

A'=1010 B =0111 I''=1001 A =1111

()
Metatpénovtog Ta dTopd amd duadkoDs 68 SEKUAKONS ¢pBpons sivar
f{AY =10

f(B) =7
f(ry=9
fla)=15.

H ovvoiukn npy) afwioynone mg yevedg 1 sivar 104749415 = 41 xwt 1 péon wyu)
a&roroynens civan 41/4 = 10.25.

(3)
H yeved O amoteheital and ta dtopa A=0100  B=0010 T'=1001 A=110]

H yeved 1 anoteisitol and 1o drope A" = 1010 B"=0111 T =1001 A" =1111

Yzo oynua 0FF(:

vadyovial T dropa A kol B e yeveds 0 pe ovvokuay omddoon 4+2 = 6, ondte 1 péon
arGO0oT] TOL oYNUATe auTol oTn yeved U sivol 6/2 = 3.

Z10 b0 oyjuo Sev LIAYETOL KOvEVI GTOUO TG Yevedc 1, omdte n pfom wmddoam Tov
oynpatoc avtol ot yeved 1 etvon 0.

210 oy 1**1:



umdyovral to drope I e A g yevedg 0 ps ook amddoon 9413 = 22, ordae n péom
awrdbom o ayfpeios avre om yevat 0 siven 2272 =11,

Lo ido oyque vwdyoven to drope [ kel AT mg yeveds | ue enddoon 9415 = 24, onde
e wrddiom) ton epuetog auoob oo yeved | elvm 242 =12,



