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Anakefala�wshprohgoÔmenoumaj mato

•Je¸rhmaKwdikopo�hshKanalioÔgiadiakrit�kan�liaqwr�mn mh�

Apìdeixheujèo.
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ProepiskìphshshmerinoÔmaj mato

•Apìdeixhjewr matoKwdikopo�hshKanalioÔgiadiakrit�kan�liaqwr�

mn mh(ant�strofo).
•Parathr seikaiJewr matagiathQwrhtikìthtadiakrit¸nkanali¸n

qwr�mn mh.
•Qwrhtikìthtakanali¸nmean�drash.
•Apokwdikopo�hshMègisthPijanof�neiakaiEkjèthSf�lmato

•Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Je¸rhmaKwdikopo�hshKanalioÔ�Apìdeixhantistrìfou
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Je¸rhmaKwdikopo�hshKanalioÔ�Apìdeixhantistrìfou
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Je¸rhmaKwdikopo�hshKanalioÔ

Apìdeixhantistrìfou(3)
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Je¸rhmaKwdikopo�hshKanalioÔ

Apìdeixhantistrìfou(4)

•Toapotèlesmaautìonom�zetaiasjenèant�strofotouJewr mato
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Parathr seikaijewr matasqetik�methqwrhtikìthta

•ApìdeixhJewr matoKwdikopo�hsh(ant�strofo)

•Parathr seikaijewr matasqetik�methqwrhtikìthta

•Qwrhtikìthtakanali¸nmean�drash
•Apokwdikopo�hshMègisthPijanof�neiakaiEkjèthSf�lmato

•Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Megistopo�hshko�lhsun�rthshkatanom pijanìthta

•JewroÔmesun�rthsh
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Megistopo�hshko�lhsun�rthshkatanom pijanìthta

(sunèqeia)
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Megistopo�hshamoiba�aplhrofor�a

•Meqr shtouprohgoÔmenoujewr matokaitouìtih
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Megistopo�hshamoiba�aplhrofor�a(sunèqeia)

•Toapotèlesmaautìèqeimiadiaisjhtik epex ghsh:E�ngia
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'Alleendiafèrouseidiìthtekaiapotelèsmata

•Anafèroume,tèlo,3endiafèrontapor�smata.Giaapode�xeide�tep.q.

G
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'Alleendiafèrouseidiìthtekaiapotelèsmata(sunèqeia)

•Pìrisma3:'Estw
moel�qistoarijmìsumbìlwneisìdoupoumporoÔn

naqrhsimopoihjoÔn(memhmhdenik pijanìthta)gianaepiteuqje�met�-

doshmethqwrhtikìthta.'Estw
AènatètoiosÔnolo
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P¸upolog�zoumethqwrhtikìthta?

•Genik�,oupologismìthqwrhtikìthtadene�naieÔkolhupìjesh.

•Semerikè,eidikè,peript¸seimporoÔmenaqrhsimopoi soumeidiìthte

ìpw,p.q.sthnper�ptwshsummetrik¸nkanali¸n.

•'AlleforèmporoÔmena``mantèyoume''thnkatanom eisìdoukaina

de�xoumeìtiepitugq�neièna�nwfr�gmagiathqwrhtikìthta(ìpwk�name

giatosummetrikìkan�li).
•Sthgenik per�ptwshkatafeÔgoumesearijmhtikèmejìdoumeqr sh

upologist .MiaeurèwqrhsimopoioÔmenhmèjodoe�naitwn

B
lah

u
t

&
A

rim
oto.Tateleuta�aqrìniaèqounprotaje�belti¸seipousugkl�noun

polÔpiogr gorasesqèshmetonarqikìalgìrijmo.
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Qwrhtikìthtakanali¸nmean�drash(fe
e
d
b
a
ck)

•ApìdeixhJewr matoKwdikopo�hsh(ant�strofo)

•Parathr seikaijewr matasqetik�methqwrhtikìthta

•Qwrhtikìthtakanali¸nmean�drash
•Apokwdikopo�hshMègisthPijanof�neiakaiEkjèthSf�lmato

•Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Par�deigma8.1

•JewroÔmetodiakritìkan�liqwr�mn mhtousq mato(``enjìrubh

grafomhqan '').

•HqwrhtikìthtatoukanalioÔisoÔtaime
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Par�deigma8.1(sunèqeia)

•'O,tikainasumbe�stokan�lie�mastebèbaioiìtidejaemfaniste�sf�lma

apokwdikopo�hsh.
•E�nmporoÔsamenaqrhsimopoi soumean�drash(feed

b
ack),hqwrhtikìth-

tajaparèmeneh�dia?
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Par�deigma8.2
•Ajewr soume,t¸ra,toduadikìsummetrikìkan�li.

•Gnwr�zoumeìtiC
=

1
−

H
(p

)kaiìtihqwrhtikìthtaepitugq�netaiqrhsi-

mopoi¸ntakaitadÔomhnÔmatame�shpijanìthta.Epomènw,k�jefor�
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Par�deigma8.2(sunèqeia)

•Tisumba�neie�nqrhsimopoi soumean�drash?(ìpougnwr�zoumee�nèqei

emfaniste�sf�lmastodèkth?)
•Shme�wsh:'OtanqrhsimopoioÔmean�drashsto

B
S
C,opompìgnwr�zei

ìtisunèbhsf�lma,ìqi,ìmw,odèkth!
•Parìlopoukane�japer�menetoant�jeto,jaapode�xoumeìti,sediakrit�

kan�liaqwr�mn mh,hqr shan�drashdenaux�neithqwrhtikìthta!21



QwrhtikìthtakanalioÔmean�drash�Montèlo

•Stomontèlotousq matojewroÔmeìtiodèkthstèlneiìlatalhfjènta

sÔmbola

Y
i stonpompì�mesakaiqwr�sf�lmata.Opompìqrhsimopoie�

thnplhrofor�apoulamb�neiapìtodèkthprokeimènounaapofas�seip¸

jametad¸sei.
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QwrhtikìthtakanalioÔmean�drash�Orismo�

•K¸dikaan�drash(feed
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QwrhtikìthtakanalioÔmean�drash
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QwrhtikìthtakanalioÔmean�drash(2)
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QwrhtikìthtakanalioÔmean�drash(3)
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QwrhtikìthtakanalioÔmean�drash(4)

•Epomènw,
I
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n
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•Parìlopouhqr shan�drashsediakrit�kan�liaqwr�mn mhdenaux�neithqwrhtikìth-

ta,endèqetainadieukolÔneithmet�dosh.Giapar�deigma,stokan�lidiagraf ,hmet�-
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Apokwdikopo�hshMègisthPijanof�neiakaiEkjèth

Sf�lmato

•ApìdeixhJewr matoKwdikopo�hsh(ant�strofo)

•Parathr seikaijewr matasqetik�methqwrhtikìthta

•Qwrhtikìthtakanali¸nmean�drash
•Apokwdikopo�hshMègisthPijanof�neiakaiEkjèthSf�lmato

•Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Apokwdikopo�hshMègisthektwnUstèrwnPijanìthta(3)
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Apokwdikopo�hshMègisthektwnUstèrwnPijanìthta(4)
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Apokwdikopo�hshMègisthPijanof�neia
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•SÔmfwnametoJe¸rhmaKwdikopo�hshKanalioÔ,e�naidunatìnna

metad¸soumesediakritìkan�liqwr�mn mhmeauja�retamikr pijanìthta
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ

•ApìdeixhJewr matoKwdikopo�hsh(ant�strofo)

•Parathr seikaijewr matasqetik�methqwrhtikìthta

•Qwrhtikìthtakanali¸nmean�drash
•Apokwdikopo�hshMègisthPijanof�neiakaiEkjèthSf�lmato

•Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ�Eisagwg 
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ�Eisagwg (2)
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ�Eisagwg (3)
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ(sunèqeia)
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ

Apìdeixheujèo
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ

Apìdeixheujèo(3)

P
r{V

n
6=

V̂
n
}
≤

P
r{V

n
/∈

A
(n

)
ǫ

}
+

P
r{g

(Y
n
)
6=

V
n
|V

n
∈

A
(nǫ
}.

• GiaarkoÔntwmeg�lo
n,apìto

A
E
P,

P
r{V

n
/∈

A
(n

)
ǫ

}
≤

ǫ.

•Omo�w,apìto
Join

t
A

E
P,giaarkoÔntwmeg�lo

n,kaidedomènouìti

H
(V

)
+

ǫ
=

R
<

C,
P

r{g
(Y

n
)
6=

V
n
|V

n
∈

A
(n

)
ǫ

}
≤

ǫ.

•Sunep¸,giaopoiod pote
ǫ,kaiefìson

H
(V

)
+

ǫ
<

C,up�rqeim ko

kwdik lèxh

n
0 tètoio¸ste,gia

n
>

n
0 ,

P
r{V

n
6=

V̂
n
}
≤

2ǫ.

•Epomènw,qrhsimopoi¸ntathmèjododÔof�sewn,mporoÔmenametad¸-

soumemeauja�retamikr pijanìthtasf�lmatoefìson
H

(V
)
<

C.48



Je¸rhmaDiaqwrismoÔPhg -KanalioÔ
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o,
H

(V
n
|V̂

n
)
≤

1
+

P
r{

V̂
n
6=

V
n
}

lo
g
|V

n
|
=

1
+

n
P

r{
V̂

n
6=

V
n
}

lo
g
|V

|.

•Jaupolog�soume�nwfr�gmagiathn
H

(V
)

H
(V

)
(a

)

≤
H

(V
1 ,

V
2 ,

.
.
.
,
V

n
)

n
=

H
(V

n
)

n
=

1n
H

(V
n
|V̂

n
)
+

1n
I
(V

n
;
V̂

n
)

(b)

≤
1n

(

1
+

n
P

r{
V̂

n
6=

V
n
}

lo
g
|V

|
)

+
1n

I
(V

n
;
V̂

n
)

(a
)Rujmìentrop�agiast�simestoqastikèanel�xei,

(b)Anisìthta
F
an

o
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Je¸rhmaDiaqwrismoÔPhg -KanalioÔ

Apìdeixhantistrìfou(sunèqeia)

H
(V

)
≤

1n

(

1
+

n
P

r{V̂
n
6=

V
n
}

log
|V
|
)

+
1n
I
(V

n
;V̂

n
)

(a
)

≤
1n

(

1
+

n
P

r{V̂
n
6=

V
n
}

log
|V
|
)

+
1n
I
(X

n
;Y

n
)

(b)

≤
1n

+
P

r{V̂
n
6=

V
n
}

log
|V
|+

C
.

(a
)AnisìthtaEpexergas�aDedomènwn,

(b)tokan�lidenèqeimn mh.

•Gia

n
→

∞,

P
r{V̂

n
6=

V
n
}
→

0kai,epomènw,
H

(V
)
≤

C
.
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Anakefala�wshmaj mato

•Je¸rhmaKwdikopo�hshKanalioÔ(giaDiakrit�Kan�liaQwr�Mn mh)

�Ant�strofo:Meqr shthanisìthta

F
an

ode�xameìtidenup�rqeik¸dikame

P
(n

)
e

→
0pounaepitugq�nei

R
>

C.
•QwrhtikìthtaDiakrit¸nKanali¸nQwr�Mn mhmeAn�drash.

�HqwrhtikìthtadiakritoÔkanalioÔqwr�mn mhdenaux�neie�nqrhsimopoi soume

an�drash!
•Je¸rhmadiaqwrismoÔphg -kanalioÔ

�Sediakrit�kan�liaqwr�mn mhhkwdikopo�hshphg kaihkwdikopo�hshkanalioÔ

mporoÔnnag�nounanex�rthta,qwr�naephreaste�tomègistoposìplhrofor�ath

phg poumporoÔmenametad¸soumemeqr shtoukanalioÔ.
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Proepiskìphshepìmenoumaj mato

•Suneqe�t.m.kaikan�liadiakritoÔqrìnouall�suneq¸ntim¸n.

•PosìthteJewr�aPlhrofor�agiasuneqe�t.m.:Diaforik Entrop�a,

Sqetik Entrop�akaiAmoiba�aPlhrofor�agiasuneqe�t.m.

•IdiìthteDiaforik Entrop�a.
•

A
E
Pgiasuneqe�t.m.

•H(polumetablht )Gkaousian katanom kaihentrop�ath.
•ToGkaousianìkan�li.QwrhtikìthtakaiJe¸rhmaKwdikopo�hsh.52


