



































































































































Reed Solomon Codes e.g PDF417 bar code
9 929 4 3 F 4

phab I A Egg for q prime primepower 0K too

0 g IS with and
moydulogfinite field with g elements

strange No eg with 9 257 Can encode 1bytepersymbol
large q protectsnaturallyagainst bursterrors

Parameters KLM Cg and QEFg

overhead Ti N k o Iff
q l a g l

can correctup to T erasures f known error locations o goT i ToiOr up to errors at unknown locations 9 I 9 1

y 2 I 1 1 cry rokeo elementa should be agenerator Eg Lo did I id
t
I ispowerof a

alwaysexists e.g Its o 2,28 13 Fs O Z 222 4 2233g3 24 1

generatorpolynomial G EE y ZZ YT allequalities todas

p p
ae moduCoq

Variable of the polynomial

fencoderiT Input SK c AK
Ps s t Sz Et seezzk

I temaindeofpolydivision Gee ex class

TTR p ZZ mod degree CT degreeof

M p ET R degreeN l leadingcoeffs Ski is

XN coefficients of M ie M X exc Et t xµZZ

Byconstructioni sourcemessage

XN Ey XT s l ask M and P differ indegree Tody






































































































































M is multipleof we subtracted the remainder

paritychecks MICH MCT O

exI K l N 33 9 55 and a 2

T Z G CZ 2 CEE4 ZE ZE 2 mod 5

To encode self P s

R s ZZ mod G s 222 S G SS Et 2s

M e s 22 R S ZZZ S E 25

XN I 2s s s m linear code8
as
clackedabove

How to decode Imagine we receive yNe At

Interpret as coeffs of polynomial

R Mt E e errors

in
locations E Oi n i

p p
with error polynomial E Een Z gro

let1 I mismatch

tatting
Erasures ele unknown I and ik known

Generalerrors everything unknown

what do we know implies

EG É eux RG T linear equations
in unknowns ein ie c

ECT É enXT
in

Rat if locations in ice known


































































































































This solves theproblem for eras s can correct

EE x't E 2 sik
imagine F 2 erasure errors e.g y

N EO 5,0J
Known locations

o b z
R SZ E e Z t ez e t ezZ

EG e t e24 R 25
E 4 e t ez REI I s ee 25 ee s E 2s s 22

M R E ZS 52 52
2 251 5,5 o

Decoder for erasures Input YNEAN error locationsCc if
K R y e yzZt t youZN t

Solve for e i i ed
E e t tea Zia
M R E

JK leading k coeffs of RM ie Bi mu Kei K Mw

What if locations unknown Consider polynomial

f Shouldall bedistinct need NE q l

L 2dik l e 42 1 Lc 24
Kel

Zoots are 2 ite for k l G How to determine L

O Zeekdik LG K

k

EG t 4 E
1 t 1 Lc EG for j 42



But Ek RG ECT RGT

1 I nears
for 4 c le

R R R
tas long as 29 ETT t.ec QEE

Still don't know C so just try from LIT I until crigceSolution

Once we know L search roots d ik neo ik no ee nos E Of

texts f l is encoded in XN E Ziti I

Assume we receive 40 24 40 no R 2 Z

R I O

1267 1 o
a errorG happened

Try k7
I I

Determine Li RG L RCT

4 1 i.e L It Z

Determine L has root f 1 4 22 2 2

error locations i
location 4 2 a E e22

Determine E EG l
andcorrect Ecg y

e I E ZZ

D M R E 2 Zt 221 41 o

In general hatethefollowingalgorithm



Decoder forgeneral errors Input yNEAN
R y c yzZt t youZN t

If RG RGT _Oi

MMb R

else

For Ci LIT L

If Def _0 in i continue

Solve for Llc i Lo

L b l t L Z t t ZC

Slc Sci roots of L search

For k L e

ik number in 9 N B s th SK Tik Searcy

q9 I in lookup
Solve for Eci e c

a
E 2 eu 2

the

le L

M b R E

Bteak

JK leading k coeffs of RM ie Bi mu Kei Ek MN



I ppend ixkhydoe x.ge onif C

We use linadgebre which works thesame over Fg as over R or Q

Consider the following TxT matrix where Bi BT are arbitrary

Bi DT
D i

T T
B BT

detCB is polynomial ofdegree It 2T T
T
z in pi ft

dicides
def B 0 if pi o Di l del B

dicides
defCBI 0 if pi p pi Sj def B

D defCB proportional bi AT Di Sj samedegree

RESULT If A AT distinct and nonzero then B is incredible

1hpartial nearly independent

Now role that our linearsystem is of the followingformi

i i c RGL d
e

Ca ETi
e

ee

ii T c T RGT

linearly.independent columns since

Bk x'Kdistinct and nonzero THUS linear systemhas

indeed since is generator wipe Solution

IFq 0 solutionexistsbyassumptionall distinct
and 0 E i t ice E N lEng l


