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So far the only non repetitionodes we've seen

were n k 31 none with d C 3

DEF N The 1storderReed Muller
code

1954

RMG m is an n k d E linear code

2h It 2m l

that we will define recursively on m

In 1971 72 theMariner9
Marsorbiter

transmittedblack whiteimage
datausingthe

RMG 5 code which was 256,24
32 16



As a 32,6167 code its binaryratewas

only 2 a f so comparable to5 foldrepetitioncode

but it couldcorrectupto LI 7 errors

muchbetter than 151 2 errors for 5 foldrepetition
code

man RMG I FEE
with generatormatrix G n 19 notstandard

form but
that's ok
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RMG 3 has 16 codewords in E
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PROPOSITION The 1storder Reed Muller code

RMG m is an n k d E linearcode

1m It 2m l

and has everycodeword
other than

I 100 o

1 I i n iz
of weight exactly 2m

l

proof Prove it allbyinduction
on m

with base case RMG 1 Fa easyto
check

Inductive step
First check
RMG m ru Cu Itv reRMG m i

is a subspace inside E
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This lies in RMGm i
since rt w and I are

inthere

Checkingclosureunderscaling and re v

is automatic over E



Once one knows RMG m is an linearsubspace

one knows its dimension is it dim RM i m s

because it hastwice as many
codifies asRMG mi

Finallycheckall the codewords other
than I I

haveweightexactly 2m
either
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REMARKS

1 There is a more generalfamilyof

higherorder
Reed MullercodesRG

which are E linear In k d
codes

its n 2m
with n 2m

d 2m
r m d2m t

k at 7 2 1 me bent 1 my

2 Reed came upwith a decoding
algorithmfaster

than syndrome decodingfor Ram
called

majoritylogic decoding see Roman 56.2


