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 EIZATQI'H 2TH GEQPIA NMAHPO®OPIAX

O OKOTTOC ToU KEPaAAaiou auTtou &ival va YWwpPIioOULIE,
mowra, mv eEEAIEN ¢ Ocwpiacg NAnpogopiac kai arn
OUVEXEIQ, UETQA OTO TTAQITIO EvOC UOVTEAOU ETTIKOIVWVIAC KAl
ue  Ponbeia tn¢ Ocwpiac MNMbavornTtwy, 1¢ BACIKEC APXEC
Kal EVVOIEC QUTNG
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OPIXMOI (IXOAYNAMOI)

*Oempio [IAnpogopiac eivar 1o mEdio EKEIVO TOL OLOYOAEITON LE TNV
EVVOla TNC «KTANPOPOPLNCH, Ta LETPA KOL TIC EPAPLOYES TNG.

*Ocwpia [IAnpopopiag sival 10 emtoTnUOVIKO TEGIO TOV OIGYOAEITON UE
TO OVOULOCOUEVO ETIKOIVOVIOKO LLOVTEAO.

Ocuata mov amacyoiovv tn Ocwpia Iypopopiog:

v'1] TOGOTNTA GLUVTOKTIKAC TANPOPOPIag (1 EVTIPOTicn) KoL Ol LOVASES
HETPNONG QTNG,

v'1 pon TANPOPOPIoC o€ Kavila,

v 10 Ogpuelddn opia TnE TooOTNTAC TANPOPOPIOC TOV UTOPOVV VL
HeETa0000VV,  ( Y®OPMNTIKOTNTA KOVOALDV), TTOV ATOTEAEL TO LEYIGTO
ovvatod pvOuUd LETAOOGTC.
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TYIIOI HAHPO®OPIAX

UH cvvroxtiki] aAinpo@opio oyetileton pe Ta copupfora kon Tig oyécerg petasv
JVTOV, 00 TO OTTOLN, ATOTEAOVVTUL TO. UNVONATC.

UH onpoacioroyikn minpo@opic oyetileTor pe tn onuocio.

UH npaypotiki pe ) ypfon Kot T ouvaTti] ETITTOG6 TOV PVORATOV.

IHoocotnto TAnpogopiog kotd Hartley
Etval o dekadikog AoydpiBuoc tov TAn0oug TV OapopeTIK®OV AEEEMV TOV UTOPOVV
VO, CYNUOTIGTOVV, OMOTEAOVUEVEG OO &va 0edouévo mAN0oc cvuPforwmv. Xtnv
TEPIMTOON UNVOUATOV UNKOLS kK cLuPOlwv amd &va aledfnto ue N cdufolra, m
TocOTNTA TANpOoPoOpiac elval ion ue

H(Nk)zlog(Nk):klogN
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Movadec Mérpnong tn¢ lNooornrac¢ lNMAnpogopiac

O Mg Baon Tou AoyapiBuou 10 10, n povada TG TToooTNTAG TTANPOPOPIAC Eival
n decit (deamal unit) r} Hartl ey.

0 Av xpnolyoTToIOOUNE QUOIKO AoyapiOuo, nuovada sival 1o nat (nat urd unt).

O Mg Baon Tou AdoyapiBuou 10 2, n povada TnG TTooOTNTAS TTANPOPOPIaC
KaAeital bt (kb nary unt).

[la unvupaTta pnkoug 1 oupBoAou atmod aA@apnto 10 cupBoAwvy :

H(Nl):logolO:Ideci‘

['a unvopata unkovg 1 cuuPorov and aAedapnto 2 couPforwy :

HN)=log N=log2=1bi
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IInyn > Kavaa » ATOOEKTNG
®o6pvpog
To Baocikd emkotvoviakod poviélo
IInyn ) Kavai Amokmowko- | |Ilapaifqmng
Minpogopiag [ K@Owonoinen moinon
®opvfog

["evikn doun €vOG EMKOVOVIOKOD LOVTEAOV
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TA EIIIKOINQNIAKA MONTEAA
IInyn Anororwgn Xoumicon| Kpvntoypdon| Kodwkomoinon
Minpogopiag | | Asdopévov o1 Kavaiiov
‘ Emkowovioko Kavan
®opufoc
IIpoopronog Enava- ATo- | ATOKPUTTTO- | ATOK®IKOTOiN 0N
KATOGKELT ] : Kavaio
Agoopévav GUI.ITCISGTI ypu(pn(nl '

To Aemtopugpéc EMKOVOVIOKO HOVTEALD
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Opwopog Tov Metpov ITAnpogoprog Tov Shannon
Méon mocotnTo TANPOPOPLUS 1] nEon TANPoPopila 1] HEGO
TANPOPOPLKO TEPLEYOUEVO

Av X glval pio otokptth) toyaio LeTaPAntn pe ostypuatoympo X ={x1,x2,...,xn}
at cuvaptnon mdavotntac péloc p(x;) , Tote N péon mosdTNTA

TAnpoopiag (1 LEon TAnpoeopia 1| LEGO TANPOPOPIKO
nepleyouevo) e X , H(X), otvetan amd tn oyéon

= —Zp Jlog p(x;)

H péon mAnpogopio ovoudleton Kot EVTPOTio Kol £YEL LOVAO
uEtpnong to bit, onlaon o LoyapiBuoc civar ue facny to 2.
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OEQPIA TAHPO®OPIAZ-KQAIKOMNOIHZH

[AH 22

©

HX) |

H(X)=-plogp-(1-p)log(1-p)

0,5

H péon mocotnta mAnpogopiag mg cuvaptnomn e p
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IAIOTHTEZ THZ MEXZHZ NMOZOTHTAXZ NAHPO®OPIAZ
H péon mmAnpogopia HX) cival cuvexnc oTo p
H péon mmAnpogopia H X) cival cuppeTpikry dnAadn n dIdTagn twv moavoThTwy
dev TNV €TTNPEeadel

o H evrpotria H(X) nmax orav OAa ta evdexoueva eival iocotriBava TOTg n
apeBaidotnTa cival n péyiotn duvarni =>n €mMAOYN EVOC UNVUMOTOC TTIPOCPEPEI T
MEYIOTN OuvaTr TTAnpo@opia

o H evrporria eival TrpooBeTikA (addtive). (Trepimrtwon ormou dU0 avecApTNTEC
Tuxaieg petaBAnTéc X kar Y ouvdudadlovral => HXY) = HX +HY)

 Mpoétaon 1/ KepadaAaio 1
Mo pia tuxaia getaBAnT X ioxvel HX) <=log n pep = Un yia 6Aa 1ai.

 Mpoétaon 2/ KepdAaio 1
H péon tmoodtnta mAnpogopiac H X dval pn apvnrikr, HX >=0
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2uvOuaouEvn TTAnpo@opia

Av (X Y) eivai éva tuxaio Treipapa pe d1Io0IACTATO OEIYUATOXWPO Kal
KATavour moavoTATwy OTTwe avwTEPW, TOTE N CuVOUAOUEVN TTIANPOPopIa
H X Y) opideTal wg n peon mun

H(X,Y)z—ZZp(xi,yj)logp<xi,yj)
i=1 j=1
Y16 ouvOnkn rAnpogopia

H uttd ouvOnikn moodTnTa TTANPOYOPIAC TOU TUXAIOU TTEIPANATOC X ME
OeOONEVO TO ATTOTEAEO A TOU TTEIPAMATOC Y, DiveTal ATTO

H(X/Y): —iip(xi,yj)logp(xl./yj)

i=1 j=1

 Mpétaon 3/ KepadaAaio 1
Ma dUo Tuxaie peTaBANTEC X kal Y IoXUEL H( X Y): HX)+HY/X)=HY)+HX/Y)
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H apoifaia TTAnpogopia
H auoiBaia mTAnpogopia duo Tuxaiwv PeTaBANTWY X Kal Y opileTal ammd 1 oxEon
1(X;Y)= H(Y)— H(Y/X)

N (xw j)
Z b, g pl(?xi)py(y,-)

16V =)+ HY)-H X, V)

ATT6 Tov 0pIoHS TG apoIBaiag TTANPOYOPIaS EXOUNE =HX)-HX/Y)=HY)-HY/X)
* n auoifaia TToodTNTA TTANPOYOPIac dUO AVECAPTNTWYV TUXAIWV HETABANTWYV.
I(XY) =0

o av n X gival TTANPwWG ecaptnueEvn amo v Y, donAadn HXY) =0, 101l (X Y) =
HX = HY).
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MéTpo 106OTNTOS TANPOPOPLUS KL 0L HETUED TOVS XYECELS
H (XY )

H(X) H (Y )

Métpa mocéTNTOG MaOnpatikog opropog Xyéoerg petav TOV
nANpoopiag (X, Y toyoaieg petafintéc) 0@opoOV péTpmV
Mé Anpogopia 4 H(X )<
1 Epogopt H(x)= -3 p(x, o p(x,) (X)s logr
N evrpomia -l H(X)Z 0
Yovovaopévn H(x Y)z_iip(x y Yiog pls, ) H(X,Y)=HY)+H(X/Y)
, ’ el R S —H(X)+H({ /X)
ninpogopia
Yno cuvOnkn H(X/Y)=—Zn:ip(xi,yj)logp(xi/yj) H(X/Y)<H(X)
ninpogopia o
Aporpaio Tinpogopia 1(x:7)= Z '" p(s oe pl(J)E).CS;;y;). I(X;Y)ZZg;tflg()/—ylgl(x,ﬂ

=H{Y)-H({¥/X)




