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e Transmission Channels
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— Binary Channel and BSC
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Richard Pinch, Coding Theory: The First 50 Years, Plus Magazine, 1997.
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Coding Concept

dayagyldansradauana Aldyaasununuugu (Random Noise)

& luginsa vihruaa1aasdauanasuniu a a1Taq 16 wsiaasiuag
feuanasuniu (Ladu tilu dB iAsudAudauana)
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Richard Pinch, Coding Theory: The First 50 Years, Plus Magazine, 1997.
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» The Concept of Information
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Information Aa A5 11
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1. anuaaden 1 §n gnuaaden 1 an Information &uWusAL
2. gnuaaden 9 an gnuaa’un 1 gn Uncertainty

3. anuaaden 999 000 an gnuaadu1d 1 000 §n

nnarfrasanuinazily wuin lanmafiazvinue (8 prior) Iaauaaiazniy
aanulunsali 1 (anuasiilunag du) g1nndi Asdin 2 uay 3 (vaauraztiuden
uINNIN)

JiawmBugnuaaaanannnaadundl (a posterior)

asdld 1 Liinlddayls 1avld mnusin taua (aawa'l'le)

nseli 2 dnauldds 1vlildanuslui (Aednanidudciacing?)
anaula&u1 1 laanuiTulnnnuna (aaluaeunnau)
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guudinisnaaad E N waaws m nsal lawa X = {x, x,, ..., X, }
uazlinaansusaza) x deranulrastilunaziniadiu p;
TaaN WNasINURY p, & nTunng nsal (2, p) devindu 1

AaNlittuay yaensnaaad E arusadaléddng Entropy defienudasia‘luil

m

Hy(X)==>Y_ p; log, p,

=1

Wla b=2  wiewad Entropy agdianiu bit
b=e wiaeuag Entropy agfiaiu nat
b=10 wiaua9 Entropy agiiawilu decit
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guudinisnaaad E N waaws m nsal lawa X = {x, x,, ..., X, }
uazlinaansusaza) x deranulrastilunaziniadiu p;
TaaN WNasINURY p, & nTunng nsal (2, p) devindu 1

U3naaa9tnIasuadn1snaaad E wWiadmua X = { X} fanuiae

Ib(xi):_logb Pi

niienudneduarasgsd’lain Entropy @a Expected Value uav Information (mean)

Hb(X): E[I(Xi)]

= _Z p; log, p;
i1
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guudidiudsgu (Discrete) X = {x,, X, ..., X, }
uazlvinaansusaza) x daranulirastilunazidiadiu p;
TaaN WNasINURY p, & nTunng nsal (2, p) devindu 1

guudiduwdsgu (Discrete) Y ={y,, Vs .-, V,}
uazlvinaansusazal y, daranuiagiiluiasiiadiu g
Taaf nasInuad g, dansunne nsdl (=, g,) SAvindu 1

Q/

gorusunsudaudssgu (X, Y) = { (x, y) } fanuiandu p, = P{ X=x, Y=y, }

Entropy aadauilsgu (X, Y) denumagunisg

H(X,Y)=-3"3" p, log p,

iI=1 k=1
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suFussuudsenavdliadiudsau 2 §3 (X, Y) Entropy 2addauilssu Y ia
AMnuaandsgu X (Conditional Entropy) fisnu'laigall

H(Y‘X - Xi): _kZ:;, Py log Pyj

m

HY|X)=> pH(Y[X =x)

=1

ANuFUWUsuadA Entropy Tusduuueneg eidiaulaeeil

H(X,Y)=H(X)+H(Y|X)

H(X,Y)<H(X)+H(Y) f Xuaz ¥ L

H(X,Y)=H(X)+H(Y)
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Transmission Channel

nsdassaunsaudndluslaasuuudianasnivadiadansuastaduanos 1Eded

Noise
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e Input ldun X WA ndadyanwaiannaw A = {x, X, ..., X, }
e Output laua Y Wandladeyanwalannaw B = {y, V5 ..., V,}
e 2AavdeyeyIaL Transmission Matrix [T] fienuene &, = p,,
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e Input ladun X WA ndadgyanaiannaw A = {x, X, ..., X, }
e Output laua Y Wandladeyanwalannaw B = {y, V5 ..., V,}
e 2AavdeyeyIaL Transmission Matrix [T] fienuene &, = p,,

Y1 Py Py - pl\m_ X
Y> Pon Paz = Pom || X,

Yn pn\l pn\Z o pn\m | X

AaNuUagtilurasnsiia y, favindunasinaag anuiasiilurasnisiiae y, 61
nUAe x. aaAuaNNLIRdurasnsiie x.
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o Input 1aua X A liadaudnaiannnawn A = {0, I}
e Output laun Y A liadaudnwaiannaiw B = {0, 1}

W:o)} By o pyowp(x:o)}

p(X =1)

pyzl\x:o pyzl\x:l

{5 il

ddasdeyanangnsuniu Gefimnuhasiulunisiinanuianaia = g

g —
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Mutual Information

Mutual Information I aavnsaediaya X sy M luddedrusu Y fienuiag

1(X;Y)=H(X)-H(X|Y)
= H(Y)-H(v|x)

ANURNNLAAIANNS — Zavaarauvir liisuilanla leua lviu?

Funarinas (enuatui I) n'laannanutanenesening anulitlivay
avNauauanaiil output tiiaslinsuaglsias Ay anuliviuautiia
nIudayatneduduuanital Navun

1Funa2nas (enuitui I) w'ldannanuuana19sening Amuluniuay
asFuaudnain input tlawslinsuagisea Ay anuluwluautiiar
nudayatdendudyanral N5u'le
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C =max|(X;Y)

p(X)

ANMNUNUADIANNNS — 2avFYa 1046295295 uTaya lauraua 1yu?
Janvuagesaluil

o ANzt iluradyudnwaiudasdlrf input p (X)

o AALRNUALTINYUaLsUNIUNRIdaINyaunaw (Transmission Matrix)

fusad Ul A6l U6
e H(X), H(Y),H(X,Y), H(Y | X) uag I (X, Y)

e CAar [ (X, Y) Munnfign dwmfuar p (X) Aduldldanvde
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NI IsuaYdasdyauaiuuu Binary Symmetric Channel
1(X;Y)=H(Y)-H(Y|X)

=3

Janvualvidasduanafinaauiifdosaluil

i o
AUIANNFLAI LRI YO0

C =max|(X;Y)

p(X)

wagA p (X) Adasduanaditbunainasunniigs (A C)
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