
 

Today 55.318.1
Recap ElasBassalygo Coding Theory

Bound Lecture 8 2022 9 21
Johnson Radius

Instructor PrahladReed Moller Code
Harsha

Recall from a few lectures
ago

Elias Bassalygo Bound

f Seco s if E as In Rn So code

then
Rt ICS It G

where ICS ICI Es

Strengthening of the Hamming Packing Bd

90,1
s

Ballast ne 1

Ballon ge 0,1 say r

Suppose G 4 satisfied the following

Fos Balle en ne L a

A Balls of madras
rn around codewords

have a max overlapof L at anypf



I Ball Caen L 2
cee

2k 2ham It logl
As long as 2 26ie Rt Ha t t

bottI it hardly affects
the bound

Listdecoding Given x And all the
codewords in Ballleen

Johnson Radius ICS 1 528 812

Given any SEC k s a C E 0,1 code of
distance 8 then for 2 ICS

Fore o.BY BallGgen nelsntl

Proof Similar to that of Plotkin Bd

Casing the Geometric Lemma

Suppose I see 0,13 a G ome e

s f Aca x s en te

Hamming a Euclid
b to Gdb

04 9 Cm 17 I É En e IN



What do we know

E g end 28 Kaj
E.ci n

LE I nd 22 Fe

Can we find an LERE
K E LI

at

Katy vi Y so

men can add

et ment

ve y LE dos g xp

E.g ace E I g7 a II
s n 1 28 2 1 22 a

n 2 1 22 t 1 28 1 24

Set 2 1 22 a z s f 1 28 1 22

ie E s FFS

DX
Reed Moller Code

RS polynomial evaluation

message
coeffts univariate

codeword
evalof poly on

poly some set



Reed Moller generalization to multivariate

polynomials
m variate X Xa Xm IF I 9 8

IFA X Xm ring of polynomials

IX Xu Xm rector spaceof m variatepoly
of total degree er

pCX Xm Pa en XiXi Xin
E em
Leise
Osei sq 1

Crs mail
Evaluation Sef I the entire space
most of the time

RM Cm a Eval poi Xm 1 petula if

F linear

dimension Cer em 0 5 019 9 1 te
kqcm.ee Sees a

Two Settings a low degree req

1 Binary Setting 9 2



1 Low degree setting ang

Seier implies of e 9

Kalmia male

Distanceof
code

Lemma S2 pe EaLx Xm rag p o

Pu pca to 1
ga Fgm

generalization of degree mantra
Inivariate case

Proof does not require eval set to be In
Any product set Sm will suffice

1 E

1 Binary Setting 9 2

Ecm a Ce en ego e ear Easy
Er

Lemma S2 PE Era Xm IF IE p O

Palpa to light case IIe
at IEM



Common Generalzation to the above 252 Lemmas

Lemma S2 petals Xm p O

ee acq 1 tb where Otb 9 1

Palpa to fall fatom

tight pas xnyIxiijIII.y
Pulp a to face g

Dual of RM code

We know Iai o if ose at
deg 1 if e q I

said ai LIKECa melt
O if Le em t

91,91 9 1

pff Xi xin 2g Xi x.fm

Ee It s mg 1

Ifla ga o

LEIF



RM Cm a
t

2 RM m ma 1 r 1

Matching dimensions
RM Cm a

t
RM Cm ma 1 r 1

Special Cases of RMglm.ae
9 2 let m arbitrary
RM Cm 1 22m mtl 2 code

Hadamard Code

I
27m 2mFcode

µ tyg f a I

L
Drop Eva at on 2m 1 mtl 2mL code

Simplex code

What is the dealof RM Cm s

RM Cm M 2

Drop the 2m 2m m 1,43code
evalatorign



Hamming Code 22m1,2m m 1,3J code


