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An Iq linear
code with parameters n k d

has dual code Ct with parameters n n k d

in which the min distances d d e
dt d et

do not determine each other uniquely
However in her 1962PhDthesis Macwilliams

showed that a bit more distance info about

and Ct will determine each other
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EXAMPLES
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EXAMPLES
Weshowed that the 1storder ReedMullerCode

C RM 7 m was an E linear 12m men
2m code

in whichevery
codeword ve C 1 haswt u 2

Therefore Accy 1
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2 5m

We x y 21 24 12 274271y
2m

E g C RM 1,3 is 18,4 4

with Ae x I 14g y8

Wp x y x8 14 y 98

TheGolay 24,128 binarycode
contains 124 andhas

Ap x 1 75998 2576g 759g 924

We x y 759 148 2576x'y 759 8 y
24



THEOREM MarWilliamsIdentity1962

Any k
dimensional Fg linear code

c Ig has

Wet x y We x q ly x y

In particular for F linear binary codes

Wet x y We x y
x y

EXAMPLES
Sinie a binaryrepetition n n n code

C 10,1 has We xy Xty
itsdualCt the parity check n n 1 a codehas
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It turns out that these three codes with k

2 1,2 binaryparitycheck

Welxing x4y2
8,44 1st order Reed Muller RM 7,3

Wp xy
8 14448

2412,8 binaryGolaycode

Wex.ly x24 759x16y8 2576x'y1759x8y y24

are the first few binary examplesof
self dual codes
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EXAMPLE 84,4 1st order Reed Muller RM 7,3 has
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so Wex y x y x y
8
14 x y x y x g

8

x y
8
x y
8

14x2y

Eel xky8k 14 x8 4x y 6xy 44 8

I 2 8 2 69228 x y4 2 x y 248

148556 692 84 494 x y6 148

IT 16 8 224 794 1648

8 14 44 48 We x y

Let's prove at least the binary special case of

MacWilliams's Identity the ideas in the Fg linear

case are similar



proof Want to show a k dimensional F linearcode

has Wet x g We x y x y

Wecompute
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REMARK
MacWilliams's advisor Gleason was later 1970 able

to use thefact that self dual n d

binary codes containing

haveweightenumerators withsomuch symmetry

We x y We y x from Ant C

We x y 2
x y x y from MacWilliams

Identity

along with some furtheralgebra
invariant theory of finite groups

to place severe constraints on how

We x y can look


