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EKONOE

konog ourrlg rrlg spYos,qproxqg aorqoq( efvor rl peAerq rqE rrorrcrAorqro( avog
gpuYqvlKou otroousrqproroE trre duo pe0o5ouE, Trl oQpaoxq SeryporoAqqio errf eugeioE
Ksl rrl p60o6o rtrlv ruXoft JV rsrpqytilvtrlv. Iuyrexprpevo, pe rq pe8ooo rqE oqperarcrlg
DelyporoArlqrisg ouAAdyovrqt rooo rrooorrr6E ocro rur qurfiosorrr€g niqpo<popieg yro rrl
ouXv6rqro Kol rq gurordAuryq rt^lv <purrxcilv sr6dlv. Me rrl prd0o6o rulv ruxoirrlv
rerpoytilvtr:v divovrql uooortxfg ernpqosrg yro rr1 rrurv6rqrq Kor rq oro0ep6rqro rcov
<purtrdlv oro;rulv oro neplBoAiov nou preAer(o'otrre. l-lc rq ouyrcprorl qur6v rov 6uo
pe065trlv 0o Xpqorponorr;CIef o deirrrlE Shannon-Wiener(H') Kqr o deirrqE roopepo6g
rcorovopq6.

YNKA KAI MEOOAOI
Ts uArrd Trou Xptlorpronorqoapt ylc rq prs0o6o oqperor(g 6eryporoAqryisg eni eu6eiog
slvst Piu 1i:rpororvla 30m Kot 6vs pdrpo 3m, evtil yto rrl prf0o6o r$v ruXoirrrv
rerpoytlvrrlv Xprlolporrorqocpre pio prerporsrvio. l-ro rr1 ouMoyrl rtrlv 6e5opfvruv, orq
orlpatorq detyporoArlqrfq, oripelGoapre ovo 0,5m oe prfo eu0eia 20m ro ei6oE rou guro0
'lrou ouvqvrotioope, prelarqoope rq roAuql( rou ulg rrpoq rq npoBoJ\q rou guMrrltrlorog,
ro 0qoE rou Kqr rfioE rq prfyrorq rdAuq.r( Tou us rrpos ro ltilpo. Erq pe0o6o ruv
ruyoltov rerpoytilvtrtv Sqprroupyqoope 5 rerpaytrlvq 16 Trrpsy$vtrdrv p6rprrrv (4x4) rcr
perpqoope rov opr0po rtuv or6purv rd6e si6ouE. Or prerpqoaq Kqr orro rrg 60o pre0o6oug

ovoypagovrst oroug ncpordrul rrivareg. 2Aqr €  eerutATe )k
Me -( P v\za

iltfr'f ir"*rlor4rqg S ha n n o n -Wie n er
O 6eixr4E Shannon-Wiener (ff) eivor trrfrpo rou p6oou Baopo0 "opeBororrlrqg,,

orqv npoBAeqlq rou eiSoug, oto onofo ovqrsr 6vo dropo nou s'uAiopBovercr ruyoio on6
6vo deiyps S er06v rst A/ oropulv. H peoq aur( oBeBor6rqro oufover ooo ou(dvs o
opt0po6 Er66v rst ooo rl Ksrsvoprl rt*lv or6pulv oro ei6q reivar sr oporopeprl rurovopq.



Kqrd ouveretc, o H'€;6at 6uo rdr6rqrtE TTou rov xqOroro0v rpootplArl yla rq p6rprloq rng

rror rrA6rr;rog er6dtv:

o) H'=0, 6rov oro deiypu undpler p6vo fvo eiSoE

P) o H' naipver p€yrorq nprl trr6vo Sruv otrq rq eiOq rou deiyporoq

ovrlTTpos$rra0ovrqt srro rov [6ro cpr0p6 ar6ptrrv, 6rov drlAo6q q oXarrrrl rrurv6rqro reuv

et0tiv slvot ioq. H e(iotrlo'r] Totr Oe[rrr1 norrrA6rqrog raro Shannon-Wiener eivor q

oroAou0rl:

s'= -Ifu,["p,)i-1 6rou,

H' = n p6oq oBeBol6rqra qvd ei0oE ot prq Brororvrrlvio, TTou rrporrrxd fyer

onelpdptOpo pdArl Kst rl orols onoreAsirsr qrrd S eiOq yvrrlortilv oysrrrdlv

oulvorqrCuv (pr, pz, pa,...,pi,...,p")

S = o oprBp6g rurv etdcilv rou Deiyporog

Pi = 11 Oyenrq rrurv6rqra rou eiooug i

O urroAoylop6g rou H'orqv rrpdqn yivercl o116 rqv e(iorrroq:

oTrou, tli= e op€pog rov or6purv fiou avqxouv oro ei6oE i

n = a ouvoArxog ap€pog or6prov rou Seiyparog

H'= t ft)"(+)



O Oeirrqg aur66 npoUno06rEl 6n ro dropa rou deiyporog outrA6yovrqt ruyoia qn6 noA0

peydtrouE nAq0uopo0g uou tsivouv oro dnerpo Kol otro rq ei6q rqE Blorolvrrlvfog

ovrtTTpoculrrs0ovrot oro Seiypo. Ener0q o opt0p6g eld6v rou 6eiy;.rarog eival ouvr10a4

plrp6repoE srr6 rov opt0p6 Tklv sr66v rqE Brorolvrrrvicg, o Deirrrlg rreprrleiel

ulToKttpsvlrrl exripqoq erre6( ayvoouvrot rs rroAu ouqvru ei5rl. H svrlrerUevrr6rnrs rou

deirrn au[qvet 6oo uu€.dvar ro udve0oE , rou daivuqroq. H rrprl rou deixrrl qurou

rupoivarur ouvrl0oE perotfi 1,5 xur 3,5 (oe noA0 orrdvreg ernnrdroerg unepBoivar rqv

npq4,5).

O defrepoE Oalrrng lrou 0q Xprlortrorrorqooupe elvor o Aeixr4E loopeporig

Koruvop4g (4, rou unoloyi(erol an6 rqv ar6Aougq atfotloq:

H' = o ernpqOeig daixrrlE rrolxlA6rqroE Shannon-Wiener

H*r* = o deirrqE normtr6rqrog 6rav 6i,q rs eiOq rou Oeiyporog

ovnrrpooulrre0ovral srr6 ioo oprBp6 or6pov oro 6eiypo.

To H*o urroAoyi(erul qn6 rov rurro:

H *u* = tn(s)

6nou S elvqr o opr0p6g rrllv el66v oro 6eiypo.

_Hft_- H max 
orrout



F nivqK ( J:xp4o4 rrls trtca66ou rqE oqpuaxrTE dtrystaraArlwidt e,ni yioE

ora1cpr7g u1tiag.

EIAOE Apr01t69
ar6putv

Euyv6tr1ru
(Fi%)

thuroxaAugq
{ci%)

E4anqrl.'
gwoxaAtirytT
{RCi%)

Euvofuxr1
guroxdAurprl
rc%)

@uydpr 5 12.19 11 17 11,1
Aogdxa 3 7.31 6 8 5,65
AondAa0oE 3 7,31 7 11 7,20
Ptixt 5 12.19 13 19 12,65
AyprsArfr 2 4,87 2 4 2,54
ESlivog 13 31,7A 28 41 27.55
Kw6g
Xdlpog

10 24,39 33 33,35

5rNOAO 41 100,00 100,00 100,00 100,00

Illvarsc 2: Xp|oq rqs p€0o6ou ruv ruxdfuv r€Tpsybvuv.

E'OAS 7 z J 4 5 ZuvoAo , tr(-T) I I(*Z) Rrri(*3) s,

zxtvog 4 o 5 5 o 24 U,JU 2,64 I 1,5U V

AofrcrAoeog 7 I '12 U 5 41 u,5'l lv,Jv V

P€IKI 11 6 o { 1 31 U,5U l+,1I V

AYpr€.ilq \: 4 1 1 z U U,]U .1, {y IV

gupctpt I o 1Z 6 44 0,55 2u,64 V

AogsKq 12 13 1Z IJ 15 63 u,lv Z9,66 V

zuvoAa 4t 44 39 4A 3C ;z11 z,aq 1UU



3'ln{',i'

IIivqKq( 3: Mt1ados rr:,g Gqperuxr\E \gyparoAqqride *i piaE ora*ryr1E

= O,3o+ , - _ .

Oupopr

Aocporo

AondAo0og

Peirc

AypreArd

EXIvo6

Z0voAo

H *u*

5i31*ln(5/31)=0,30

3/31*ln(3/31)=0,23

3/31*lni3l31)=0,23

5131*ln(5/31)=0,30

2/31"h(A31)=0,17

13131"1n(13/31)=Afi7

=
\

l
/

/

H = 1,,6o

- tn(s)
HI

= ln6 =1,80

=1,6011,80=0,89 VJ-
H max



llivsxsq 4: Mt9odaE ruv ruyaiuv r*paywv@v.
Eloo( H- NI Hmax J=H"rHmax

AoTrqAsUog u.Jz 41

1.80 0.92

PEIKI U.26 51

tluFspt U.JJ 44

AYprsArrr u.1z U

AO9sKq u.36 o5

LXrvo{ g.z5 24

LUYOAO 1.ei6 :z11

H'= -t ( yr) r, rr.)u,=, (, n ) (, n )
Oupdpt 441211*ln{441211)=0,33

Aogdr<o 631211"1n(63i211)=0,36

Aondio8s g 41 1211*ln(41 t211)=0,32

Peiru 31t211*ln{31/211)=0,28

AypreArd 81211*ln{81211)-0,12

EXfvog 2.41211*ln(241211)=0,25

ZAvoAa 433+0,36+0,32+0,28+0,12+0,25=1,66

H *u = h (s ) =,nu =1,80

Ht
=1,66/1,80=0,92J:

H max



EYZHTHEH:

Ma ro opo BtorrorrtA6rqro opi(oupt Tov oprOpro er6dlv q atrtrulv ro{rvoprrdv

opddtov orrl suyKerptp€vq neptoyq. H Bronorrrlorqro errrporol ruplrrlg pe

rrl oX6or1 Tou oprOpo0 etdtrlv rrou ouvsvrd)vrqr orqv ur6 Srepe0vrloq

neproX( rrpoE rqv og0ovis rtrtv or6purv oE rq0e af5og. YrropXouv dragopo

po0qpartro povr€Aq nou XprlorporTorouvrsr oTrE ovCIA0oerg rqg Blor\oyrr(g

norrcAornTqg.

Ie our( rrlv oorqoq rgqppoorqKov 5uo pe066or yts Trl p:Aerq rqg

norrutrornroE ev6g orKoouoTqporoE, q p60o6og orlpaqrqg deryproroAqtpioE

Enf pioE oro0epr1g eu0alo6 Kor q pti0o6oE rulv ruXalulv rerpay6vrov.

Xpqorporror(tvrsE Ts onorstr€oporo fiou TTpo€rutpov on6 rq np6rq Ksl

defrepq spyoolnprorrl dorqoq (nfvoKs6 1 rql nivorog 2) ror AopBovovrog

urr6ryru psg TouE delrraE rrorrrA6rrlTss Shannon-Weiner Kot roopspo0g

rorovopr(g unoAoyfoopre TouE 0efrrsg rrrOovorqrog yrfl rdOa p60o5o

teXulproro.

Mdos on6 ng ouyrpioetg UqE, oupTTrpsivoutrre 6n q pri0oDo6 rurv ruXofrr.rv

rerpaydlvurv sivsl Tno o(lonrorq srr6 rrlv pr€0o6o rrlg oqperorqE

deryporoAqqiog arrf proE ora0eprlE euOeiog yrs rrlv peAfrrl Tqg rrorKrA6rqrog

svog gpuyrro0 orKoouorqporog. KoroAq{sps oTo oupn6pootrlo ouro, 0rorr o

deirrrlE norrclorrlrqs rou Shannon-Weiner (H') fXer peyoA0repq nprl orrlv

trr60o0o ruJV ruXoltrlv rerpoycitvtov ono Trlv p60o6o rqg oqperor(6

OelyporoArlryioq pe npq 1,66 6vqvn 1,60 ovrlororXq. H qvnKslprur6rqro rou

delxrq suro0 ou(overol 6oo ou(overor ro priye0oE Tou DeiyploroE. Irrl
pe0o6o rng oqperorqg OeryprcroAqqlioE perpo0oope Kqt ro ravo X6po

urrrlpXe orq 20 tr;erpo nou petrerouoope evtir orqv pfOo5o rov ruXofrrlv



TsrpCIyfvulv dev ooyotrqOqrope pr Tov rEvo Xtitpo, ur onordleopo o

opl0ptoE rutv Oetypdrov orqv np6rq prri0o6o vq Elvql prr<porepoE ono rov

oprOpro rulv delytrldrov rqg 6e0repqE, yryovog nou rs0opl(er rqv nprq rou

Selrrq Shannon-weiner. rrq p60odo rqE roopapoug Ksrqvoprtg, FnfTToupr

fitrlg o defrrqE yto rrlv orlprelorq delyplorotrqq,rfo efvul plrporspog ono rov

defrrq ruv ruxoftrlv rerpoytirvrr:v, pre povdds 0,89 rqr 0,90 ovrfororXq. O

defrrqE ourog ro0opi(eror ono rov Seixrrl Shannon-Weiner ro0tirE

ou1tgtilvq pt roug r0nouE efvar avdAoyor KCIr rl rrpr( Hmax slvsr ton Kol ytCI

TouE duo 6efrreg, onou Hmax o defrrqE rrolrcA6rqroE 6rov oAq ro ei6q rou

defyporog ovTrTrpootorreuovrsr orro loo oprOtrro uro;rtuv oro defypo.


