



































































































































Converse of theooisyCodingtheorem NOT in Mackay

If I i FS O 3No V NZ No I code with 2T2 PB 8

Itoi Data ProcessingInequality DPI for A B ac Markov chain
samefor ie Raab c

ICB c I ICA C HCA B E HCACC Atac PcapedalMdbneedased paspCalb PUB

If arbitrary and YNChannel output ie PKNy
N

PKN QQ.la QCynkN

ICX0iYN E ZICXiiYi E N QCQ HUSET

Fano's inequalityfor S a T o Markov chain p Pr Sts

Hap I ps p.bg AsZHCSl5 EHCSlT

KProof of these consider Cwik Code with 1 ZR 4
Let S E 4 2kguniform Recall S X'N YN a 5

Then
DPI

HCS YN HCS ICS TN E HCS IGN TN E K N G
S XN DYN MarkovChair

Faro
HCSIYN It Prcfts log As It PB K

S bYN Markovchain

D K N G E I t pigK o o

N d
D pig Z K N Q 1 I if Z l ITT L

can nevergobelowthis
for largeenoughN

Are we happy Whatquestions does Shannon'stheorem leave
Unaddressed algorithmic large N how to ecea Compute






































































































































Shannon'sTheorem is PracticeGSK

Need large block size IN forjoint typicality us fixedpocket size
µwgJf Codebook XN l XN 2K exponentiallylarge in N Cif R o

Randomcodes us predictableperformance

A family of codes is vers good if IT Cf peg O

good if KyoZ R Ps O for some E 0
bad otherwise

u n Often run inembeddeddevicesand preheat it D efficient encoder c decoder cell phone satellite they

Lnpractice do you know what this means
most codes are linear CxN linearfunction of SK
u u u u

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

Ooo Cy'T arggax Pelyn ftp.fofdfa
Pfo E9setra2to

maximizeProfs
Pr oGN TN_yN

yn
e.g imagine the following CLDPC Code choose s oCyN that

maximices PCsyYocPGlyN
source S For erasureChannel

Si Ss ti O

parity Sc 0 S 12 0

e.g 4bitsperparityconstraint eachbitin 3 parityconstraints

typesof decoders algebraic us iterative

typeset i

storage bar codes satComm
block codes e.g Hanning Reed Solomon LD PC codes

TT With DVB

36 461LTE Saf Comm
Convolutional e.g turbo codeslinearsteamingcodes




