
 

Math 5251 Noisycoding Chop 4

Goodtimetowatch the 3Blue 1 Brown video
on our syllabus

Now weworrylessaboutminimizing
lengthof codewords based

on the

insource alphabet Ein xn ka Xm

withprobabilities pupa pm

andfocus more on dealingwith

random noise that corrupts the Xi's
into outputalphabet Ii of yaya yn

with certain conditionalprobabilities

pig P Yj is received Xi issent

readthe bar as
giventhat

Called a discretememory
lesschannel C



QUICK CONDITIONAL PROBABILITY REVIEW

D on Wa um finite samplespace

probs pi Pwi pie10,1 Epi 1

Anysubset A R is called an event

has aprobability PCA eAPwi

For events A B C R
they'recalledindependent

if P AMB PCA P B

A andB
theconditionalprobability

assuming
PCA B P

PCB 0

FAgiven B
DEFN elsePCA B

P AMB PCA B p B

is notdefined

r
EXERCISE HPB 0

A B independent

PCA B PLA



EXAMPLE D rolls Éj of 2 fair 6 sideddice

all Pai 62 36
uniformdistribution samplespace

III i I
I

I
i

A
Suing'atotist Pct É t

B rolling an odd
total P B

2 4566
4 2

2

PLANB PCA I BI since 7 isodd

PCA B PEEP
PCB A PETE I



EXAMPLES of discretememoryless channelsC
1 The binary symmetric channel BSc

with error probability p
most importantfor us imagine imagebits

o I sent
fromMars

Z'in on Zont

1
I

Define the

Martyngipon
matrix M Pij

where

wherepig Ply received xi
sent

e g forBSC Et

I f e
e

M
p r p



2 The binary erasure channel with
erasure probability e

imagine bits
on a storagedevice

scratchedout

Zont
Zin on

o

erased bit long

ie
Me In

e e o

O E l E

Necessarily the rows ofM all sum to 1 i.e

Kiss im EjPij Idly
received Xisent 1

I why
Such Marecalled stochasticmatrices

Pije on Epi 1 Knows i



Paritychecks 54.2

Assuming errors occur independently for

each transmitted letter of Ein

memory
less assumption

one has a calculable chance of transmission

error in a longer string and
can try to

mitigate it byadding
a paritycheck

bit

means even
odd ness

send

bibs be as b b be0 if I bienengd
2

b b bet if bit mod2odd

e g 0100 Its 01001

0101 I 01010

Allows some detectionof errors

but no correction similar to

ISBN error detection from
1st
day





b With 6thparitycheck bit added
an error is

detected it exactlywideftite Éf's bits
are corruptedand

So P undetected
error

withparitycheckbit

P Genitors
or tenters or Firths

P zeros P tenors t P 6 errors

T
Why 2 HEDI 4 8 E 8 8 E

Orton Oxon 0770N
100 100

0100 01 2 00 010

pick
the

2positions

from
6choices

forthe
legations

RECALLbinomial
coefficients

of kelements2 II mitts S
I 0.1402

inmuch
azz ay Cx'y121

improved 12 0
14641








