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ApìkoinoÔkaiupìsunj khDiaforik Entrop�a

Oiorismo�e�naiparìmoioimeautoÔgiadiakritèt.m.
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Par�deigma10.1�Diaforik Entrop�apolumetablht 

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

•Sqetik Entrop�a(Apìstash

K
u
llb

ack-L
eib

ler):

D
(f||g

)
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f
log

fg .

Peperasmènhmìnoefìsontoped�oorismoÔth
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X
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Sqetik Entrop�akaiAmoiba�aPlhrofor�agiasuneqe�t.m.

(2)

•E�ndenor�zetai
f
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),mpore�naqrhsimopoihje�oplèongenikìorismì
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IdiìthteSqetik Entrop�akaiAmoiba�aPlhrofor�agia

suneqe�t.m.

•
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IdiìthteSqetik Entrop�akaiAmoiba�aPlhrofor�agia

suneqe�t.m.(2)

•
h
(X
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)me
=e�nkaimìnoe�n
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Yanex�rthte.

•Kanìnaalus�dagiathDiaforik Entrop�a:
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'AlleIdiìthteDiaforik Entrop�a

•
h
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+
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).ProkÔpteikat'euje�anapìtonorismì.

�Hdiaforik entrop�ae�naianallo�wthsemet�jesh.

�Ant�stoiqhidiìthtagiadiakritèt.m.:hentrop�adiakrit¸nt.m.
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Megistopo�hshDiaforik Entrop�a
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Megistopo�hshDiaforik Entrop�a(2)

•Giabajmwt suneq t.m.
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Megistopo�hshDiaforik Entrop�a�Apìdeixh
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Sf�lmaEkt�mhshsuneqoÔt.m.

•E�dameìti,ìtanmiadiakrit t.m.
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Sf�lmaEkt�mhshsuneqoÔt.m.(sunèqeia)
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A
E
Pgiasuneqe�t.m.

•Giathnper�ptwshsuneq¸nt.m.to

A
E
Pmpore�naapodeiqje�meparì-

moiotrìpoìpwsthnper�ptwshdiakrit¸ntuqa�wnmetablht¸n.Piosug-
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d
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x
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A
E
Pgiasuneqe�t.m.(sunèqeia)

•'Osomikrìterhe�naihentrop�amiasuneqoÔt.m.,tìsomikrìteroe�nai

omèsoìgkopoukatalamb�neitosÔnolopouperièqeisqedìnìlhthn

pijanìthta(giadedomèno
n).

•Gia

nsÔmbola(diast�sei),
V
ol
(

A
(n

)
ǫ

)

≈
2

n
h
(X

).Epomènw,an�

di�stash,o``q¸ro''stonopo�operièqontaioitupikèakolouj�eèqei

pleur�m kou≈
2

h
(X

).
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ToGkaousianìKan�li.Je¸rhmaKwdikopo�hshgiato

GkaousianìKan�li
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ToGkaousianìKan�li�Eisagwg 

•Kan�lidiakritoÔqrìnoumesuneqèalf�bhto.

•D�netaiapìthsqèshY
i
=

X
i
+

Z
i ,

Z
i ∼

N
(0

,N
),

ìpouoit.m.
Z

i e�naianex�rthtemetaxÔtoukaianex�rthteapìti

X
i .

•Apotele�polÔkalìkaieurèwqrhsimopoioÔmenomontèlogiasust mata

epikoinwni¸n.
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ToGkaousianìKan�li�Eisagwg (2)

•Poiae�naihqwrhtikìthtatouGkaousianoÔKanalioÔ?Exart�taiapìti

upojèsei!
•E�nhdiaspor�toujorÔbouisoÔtaime0,hèxodotoukanalioÔisoÔtai

methne�sodìtou.Epomènw,mporoÔmenametad¸soumeme�peirorujmì

(qrhsimopoi¸ntasuneqèh�peirodiakritìalf�bhtogiath

X).

•To�dioisqÔeie�nojìruboèqeipeperasmènhdiaspor�,all�denup�rqei

periorismìpl�tou isqÔotheisìdou.MporoÔmep�ntanaqrhsi-

mopoi soumee�sodotètoioupl�tou¸stenamporoÔmenaanakt soumeto

metadojèns masthnèxodomepijanìthtasf�lmatopoute�neisto0.

•Sthnpr�xh,ojìrubo

Zèqeimhmhdenik diaspor�(isqÔ).Ep�sh,

up�rqeiperiorismìwprothdiajèsimhisqÔth
X.
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ToGkaousianìKan�li�Eisagwg (3)

•Stom�jhma``Jewr�aPlhrofor�a''e�dameìti,giathnper�ptwsh

peperasmènhisqÔo
1n

∑

ni=
1
x

2i
≤

P,hqwrhtikìthtatouGkaousianoÔ

kanalioÔisoÔtaimeC
=

12
log

(

1
+

PN

)

b
its/qr shkanalioÔ

.
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QwrhtikìthtaGkaousianoÔKanalioÔmeperiorismìisqÔo

•H``plhroforiak ''qwrhtikìthtatouGkaousianoÔKanalioÔmeperiorismìisqÔo(p
ow

er

co
n
train

t)
Por�zetaiw

C
=

m
a
x

f
X

(x
):E

X
2≤

P
I
(X

;
Y

).

•Jaepanal�boumetonupologismìthplhroforiak qwrhtikìthtaGkaousianoÔkanalioÔ

pouparousi�sthkestom�jhma``Jewr�aPlhrofor�a''.
I
(X

;
Y

)
=

h
(Y

)−
h
(Y

|X
)

=
h
(Y

)−
h
(X

+
Z
|X

)

=
h
(Y

)−
h
(Z

|X
)

(a
)

=
h
(Y

)−
h
(Z

)
=

h
(Y

)−
12

lo
g

2
π

e
N

.

(a
)h

Z(jìrubo)e�naianex�rththth
X.
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QwrhtikìthtaGkaousianoÔKanalioÔmeperiorismìisqÔo(2)

•Giathdiaspor�th
Y,kaidedomènouìti

E
Z

=
0,isqÔei

E
Y

2
=

E
(X

+
Z

)
2

=
E

X
2
+

2
E

X
E

Z
+

E
Z

2
=

P
+

N
.

•Epomènw,
h
(Y

)≤
12
log

2
π
e(P

+
N

),me
=ìtanh

Yakolouje�Gkaou-

sian katanom .Sunep¸,
I
(X

;Y
)

=
h
(Y

)−
12

log
2
π
e
N

≤
12

log
2
π
e(P

+
N

)−
12

log
2
π
e
N

⇒

C
=

12
log

(

1
+

PN

)

.
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QwrhtikìthtaGkaousianoÔKanalioÔmeperiorismìisqÔo(3)

•
X

=
Y

−
N.ApìthJewr�aPijanot twn,ogrammikìsunduasmìdÔo

Gkaousian¸nt.m.akolouje�Gkaousian katanom .Sunep¸,ìtanh

Y

akolouje�Gkaousian katanom ,to�dioisqÔeikaigiath

X.

•'Ara,hplhroforiak qwrhtikìthtatouGkaousianoÔkanalioÔepitugq�ne-

taimeqr shGkaousian eisìdou.
•Apomèneinaapode�xoumeìtih``plhroforiak ''qwrhtikìthtatouGkaou-

sianoÔkanalioÔisoÔtaimeth``leitourgik ''touqwrhtikìthta.
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Je¸rhmaKwdikopo�hshgiatoGkaousianìkan�li

•Shme�wsh:Hapìdeixhtoueujèoe�naiparìmoiameaut giatodiakritì

kan�liqwr�mn mhkaid�netaistoKef�laio9.1tou

C
over.Jaepish-

m�noumemìnotidiaforè.
•'Opwkaigiatodiakritìkan�liqwr�mn mh,kataskeu�zontaikwdikè

lèxeim kou
n.Hmìnhdiafor�e�naiìtiprèpeinaikanopoioÔntonperi-

orismìisqÔo:
∑

ni=
1
x

2i (w
)≤

n
P

,
w

=
1
,2

,...,M,ìpou

Moarijmì

twnmhnum�twn(kai�some
2

n
R).

•E�nkataskeu�soumetasÔmbolatwnkwdik¸nlèxewnmeb�shGkaousian 

katanom 

N
(0

,P
−

ǫ),giameg�lo
n,

1n

∑

X
2i
→

P
−

ǫkai,epomènw,o

periorismìikanopoie�taimepijanìthtapoute�neisto1.
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