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Anakefala�wshprohgoÔmenoumaj mato


•Summetrik�Kan�liakaiQwrhtikìthta.

•ApìKoinoÔTupikìthtakaiIdiìthtaApìKoinoÔAsumptwtik 


Isodiamèrish
(J
o
in

t
A

E
P).
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ProepiskìphshshmerinoÔmaj mato


•Je¸rhmaKwdikopo�hsh
KanalioÔgiadiakrit�kan�liaqwr�
mn mh.

Orismo�.

2



Je¸rhmaKwdikopo�hsh
KanalioÔ�eisagwg 

•ToJe¸rhmaKwdikopo�hsh
KanalioÔ(C
h
a
n
n
el

C
o
d
in

g
T

h
eo

rem)

apotele�topiobasikìkaitopiodi�shmoapotèlesmath
Jewr�a
Plhro-

for�a
.
•SÔmfwnametoJe¸rhmaKwdikopo�hsh
KanalioÔ,e�naiefikt hmet�-

doshsekan�liaqwr�
mn mhmerujmìauja�retakont�sthqwrhtikìthta

kaimeauja�retamikr pijanìthtasf�lmato
.Ant�strofa,dene�naie-

fikt met�doshmeauja�retamikr pijanìthtasf�lmato
e�norujmì


met�dosh
uperba�neithqwrhtikìthtatoukanalioÔ.
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Je¸rhmaKwdikopo�hsh
KanalioÔ�eisagwg (2)

•Sthsunèqeia,jadiatup¸soumemethnapara�ththleptomèreiakaija

apode�xoumetoJe¸rhmaKwdikopo�hsh
KanalioÔ.

•Up�rqounperissìtere
apìm�aapode�xei
giatoJe¸rhma

Kwdikopo�hsh
KanalioÔ(eujÔ).Oipiognwstè
e�naihapìdeixhmeqr sh

apokwdikopo�hsh
Mègisth
Pijanof�neia
(M
a
xim

u
m

L
ikelih

o
o
d

d
eco

d
-

in
g

–
G

a
lla

g
er)kaihapìdeixhmeqr shApìKoinoÔTupik¸nakolouji¸n

(C
o
ver).

•Stom�jhmajaexet�soumethnapìdeixhmeqr shApìKoinoÔTupikìthta


hopo�ae�naim�llonpioapl .
•Toant�strofotouJewr mato
Kwdikopo�hsh
KanalioÔjaapodeiqje�

meqr shth
anisìthta


F
a
n
o.
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Je¸rhmaKwdikopo�hsh
KanalioÔ�eisagwg (3)

•Tobasikìer¸thma(kai,ekpr¸th
ìyew
,par�doxo)e�naitoex 
:P¸
e�naidunatìnna

metad¸soumemeauja�retamikr pijanìthtasf�lmato
seènakan�lipoueis�geisf�lmata

memhmhdenik pijanìthtakaimetuqa�otrìpo?

•Gianaapant seistoer¸thma,o
S
h
a
n
n
o
nqrhsimopo�hseènadiaforetikìtrìposkèyh
:

�Denprosp�jhsenamhden�seithnpijanìthtasf�lmato
,apl¸
nathnperior�seise

auja�retamikrè
timè
.

�Bas�sthkesepollè
diadoqikè
qr sei
toukanalioÔ¸stenaekmetalleute�toNìmo

twnMeg�lwnArijm¸n.

�Qrhsimopo�hsek¸dike
oiopo�oidhmiourgoÔntaituqa�akaiupolìgisethmèshpijanìth-

tasf�lmato
.

•Autì
otrìpo
skèyh
dièpeitìsothnapìdeixhmeqr shtupikìthta
ìsokaithnapìdeixh

meapokwdikopo�hshMègisth
Pijanof�neia
.

5



Je¸rhmaKwdikopo�hsh
KanalioÔ�Orismo�

•'Ena
k¸dika

(M

,n
)giatoDiakritìKan�liQwr�
Mn mh

(X
,p

(y
|x

),Y
)

apotele�taiapì
1.'EnasÔnolodeikt¸n

{1
,2

,...,M
}.

2.Miasun�rthshkwdikopo�hsh

X

n
:
{1

,2
,...,M

}
→

X
nhopo�-

apar�geikwdikè
lèxei
(co
d
ew

o
rd

s)
x

n
(1),x

n
(2),...,x

n
(M

).To

sÔnolotwnkwdik¸nlèxewnonom�zetaibibl�okwd�kwn(co
d
eb

o
o
k).

3.Miasun�rthshapokwdikopo�hsh

g

:
Y

n
→

{1
,2

,...,M
},hopo�a

apotele�ènanomoteleiakìkanìnaoopo�o
antistoiq�zeiènaektim¸meno

de�kthmetadojènto
mhnÔmato
sek�jelhfje�saakolouj�a.
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Je¸rhmaKwdikopo�hsh
KanalioÔ�Orismo�(2)

•Upìsunj khpijanìthtasf�lmato
dedomènouìtiest�lhtom numame

de�kth
i:λ

i
=

P
r{

g
(Y

n
)
6=

i|X
n

=
x

n
(i)}

=
∑y

n

p
(y

n
|x

n
(i))I

(g
(y

n
)
6=

i),

ìpou

I
(·)hsun�rthshde�kth
(isoÔtaime1ìtantoìrism�th
alhjeÔei,

alli¸
me0).

•HMègisthPijanìthtaSf�lmato

λ

(n
)k¸dika

(M
,n

)or�zetaiw


λ
(n

)
=

m
ax

i∈
{
1
,2

,...,M
}
λ

i .
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Je¸rhmaKwdikopo�hsh
KanalioÔ�Orismo�(3)

•Hmèsh(arijmhtik�)pijanìthtasf�lmato


P
(n

)
e k¸dika

(M
,n

)isoÔtaime

P
(n

)
e

=
1M

M∑i=
1

λ
i .

• 'Otanode�kth
mhnÔmato

Wakolouje�omoiìmorfhkatanom ,

P
(n

)
e

=
P

r{
W

6=
g
(Y

n
)},ìpou

Y
nhakolouj�apoulamb�netaisthnèxodo

kanalioÔìpouèqeimetadoje�hakolouj�a
X

n
=

x
n
(W

).
•Ep�sh
,

P
(n

)
e

≤
λ

(n
).
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Je¸rhmaKwdikopo�hsh
KanalioÔ�Orismo�(4)

•Orujmì
(ra
te)

Rk¸dika
(M

,
n
)isoÔtaime

R
=

lo
g

M

n
b
itsan�met�dosh

.

•'Ena
rujmì

Re�naiefiktì
(a

ch
ieva

b
le)ìtanup�rqeiakolouj�akwd�kwn

(

⌈
2

n
R
⌉
,
n

)

giathnopo�ahmègisthpijanìthtasf�lmato

λ

(n
)te�neisto0kaj¸
to

nte�neisto

�peiro.

•HQwrhtikìthtaleitourg�a
(o
p
era

tio
n
a
l
ca

p
a
city)enì
kanalioÔisoÔtaimetomègisto

rujmìoopo�o
èinaiefiktì
.
•ToJe¸rhmaKwdikopo�hsh
Phg 
apodeiknÔeiìtihqwrhtikìthtaleitourg�a


m
a
x

Refiktì


RisoÔtaimethnplhroforiak qwrhtikìthta
m

a
x

p
(x

)
I
(X

;
Y

).9



ApìdeixhJewr mato
Kwdikopo�hsh
KanalioÔ�Eisagwg 

•JaanaferjoÔmesthnapìdeixhhopo�aqrhsimopoie�thnIdiìthtaApìKoinoÔA-

sumptwtik 
Isodiamèrish
(J
o
in

t
A

E
P).

•Hidèa:�Stèlnoumestokan�liakolouj�a
X

n
=

x
n
(W

)m kou


n.

�SthnèxodotoukanalioÔlamb�noumeakolouj�a

Y
nhopo�aexart�taiapìth

X
n,

kaj¸
kaiapìtonp�nakamet�bash

p
(y

|x
)toukanalioÔ.

�StodèkthanazhtoÔmeakolouj�a
X̂

nhopo�anae�naiapìkoinoÔtupik methn

Y
n.

E�nup�rqei,odèkth
jewre�ìtih
X̂

ne�naihakolouj�apoumetèdwseopompì
.

�ApìthnIdiìthtaapìkoinoÔAsumptwtik 
Isodiamèrish
,memeg�lhpijanìthtah

lhfje�saakolouj�ajae�naiapìkoinoÔtupik methmetadoje�sa.

�Wstìso,up�rqeihpijanìthtah
Y

nnamhne�naiapìkoinoÔtupik mekam�aapìti


pijanè
kwdikè
lèxei


X
n nae�naiapìkoinoÔtupik me�llhakolouj�aapìaut 

poumetadìjhke.Sthnper�ptwshaut emfan�zetaisf�lmamet�dosh
.

�Jade�xoumeìti,e�n

R
<

C,kaj¸
to
nte�neisto�peiro,hpijanìthtasf�lmato


te�neisto0.
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Proepiskìphshepìmenoumaj mato


•ApìdeixhJewr mato
Kwdikopo�hsh
KanalioÔgiaDiakrit�Kan�lia

qwr�
mn mh(eujÔkaiant�strofo).
•Parathr sei
kaiJewr matagiathQwrhtikìthtadiakrit¸nkanali¸n

qwr�
mn mh.
•QwrhtikìthtakanalioÔmean�drash(feed

b
a
ck).Aux�neihqwrhtikìthta

e�nqrhsimopoihje�an�drash?
•Apokwdikopo�hshMègisth
Pijanof�neia
(M

a
xim

u
m

L
ikelih

o
o
d)kai

Ekjèth
Sf�lmato
(erro
r
exp

o
n
en

t).Poiae�naihpijanìthtasf�lmato


giadedomènom ko
k¸dika
nìtanqrhsimopoie�taibèltisth

apokwdikopo�hshstodèkth(mègisth
pijanof�neia
)?
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