



































































































































Itoisyeding theorem 59 10

Recall Capacity of channel QGk
Q Q

My IX Y
computed for PG PGQCylx

e.g G l H Eff l f for binarysymmetricchannel Itf9
Thenoisycodingtheorem States The capacity is the optimal rate at which
he can communicate reliably using Q Let's state this more precisely

s tefff.EE soon
I MS decoded

message neednotmessage coated recited
string beinteger

NHK block code x 42 M af where M 2k

Decoder o do th fleet to indicatefailure butcando just
decodeincorrectly

distributionofdecodedmessagewhensending s

PCSIS Pr 5 5 S s
IIygly

lxCsn Qanknes

Figures of merit
CdmponentsofXIs

rate R bitsperchannel use

average prob of block error foruniform Seth iM

pp Pr It Is Pals Similarlyfor generalPCs

maximal probability of Cblode error
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How are these related

Clearly PBR Z PB

Conversely Define N kN code by removing the 2k codewords

with largest Pr 48 S s expurgation

D Pitti 22pp Raa R IN

Pf Otherwise original code had E codewordswith Pr 4818 5 2ps
pp Pr8 818 5 I 2Pa PB I

s
enoughtoshowfor
for p insteadofPBM

Shannon'snoisycodingtheorem Let Qcyk channel and 028 1 I
If RTE TN TN No FAA Code decode

Lita IThursday

Intuition Choose random codewords NCS PG at
typicalchannel outputs

ynforin total 2 t'd
not sodear If g

tnidY

fortypical codeword n ZN
H IX

Canhopetochoose n 2 In Hex 2
Y with toffs

do this for PG that achieves capacity Cfnoisytypewrite8
Let's make this precise
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Eoperties

For all Cx yn eye 2 Hft E PGI E 2
NCH e

bydefinition INCH E
penny 2

NCHxy E

Ine 2N Hy E
evenholds forTheCRxy

If XYYN Play
Pr TN EJ d l as n f

Xi Yi corelated
via Peay

Pt Prca YN INE PrCX TheCDA OR OR

Pr X TheCPA t t and each ten O

If IN PG TN Ply independent Ti interfront

PrKINTN e ne I 2 NICKY E

us IGN PAN y INCH E
2
NCHA E

GYMEINE
II NCIC C 3E

On Wednesday we will use this to prove the noisycodingtheorem


