



































































































































G of theoisylodingtheorem not in Mackay

If É ICQ 7870 2No UN No Code with 2B p 8

Is Data ProcessingInequality DPI for A B C Markov chain

ICB C ICA C HCA B E HCA C SEE P ÉÉÉab

IfX arbitrary and yn channel output ie pain ng
POPcablecast

N

IX TN E I Iki y n go
Pan Qala QGnlxn

HUST

Fano's inequalityfor S T J Markov chain p Pr Sts

Hep l p t p log As I HCSIS E HCSIT

Root It converse Consider Cwik code withEf I 9
Let Se l 12kguniform Recall S XN D YN S
Then

HCS YN HCS ICS YN HCS ICN TN É K N C

S XN DYN Markovchain

HCSIYNFE ItPrC8 S7 logttAs ltpB.k
S Y N S Markovchain

D K N C E l t pig k so o

p I K N d 1 L TI a l É NE E

Can nevergobelowthis
for largeenoughN

Are we happy Whatquestions does Shannon'stheorem leave
unaddressed algorithmics large N how to even compute d



Shannon'stheorem us Practice Al

Need largeblocksize N forjoint typicality us fixedpacket size
pungy9 Codebook XNC xn 2k exponentiallylarge in N Cif R o

Randomcodes vs predictableperformance

A family of codes is cedgood if E C py o

good if F Z R Py o for some R o

bad otherwise

and ideal if Fefficient encode decode often run inembeddeddeuces
cellphone satellite TV

Inpractice do you know what this means
most codes are lined xN linearfunction of Sk

easy to come up with plausibleencoders but optimal decoding is
ingeneral NP hard unlike for compression

Opt y arggax Pa yn
I why If PCs arbitraryprior want to choose o to
maximizePr s

ae.g imaginethe following LDC code
maximices PGMocPCsyn

source SHO For erasurechannel

X S 53 t 0
parity I.es QSkOtz O

typesof decoders algebraic us iterative

Typeset code
storage bar codes sat com

block codes e.g Hamming Reed Solomon LD PC codes
Wednesday WiFi DVB

36 4G LTE Sat Comm

Finerstatiigalgeses turbo codes


