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Definition : Let [, be a finite field.

1) Hamming weight: wt(z) := #{i € {1,..,n}|z; #0} , v € F}

2) C CT (linear) code: <= C [, — linear subspace

3) C[nkd]-Code: <= C CI linear Code of dimension k£ and

minimum weight d = min wit(z)
2€C\{0}
4) Generator matrix :
b1 ... by,
Q(C) = : :
b1 ... brn

where by, ... ,b; € C basis

ai 0
Cx(C': << 1i) dres, A=

0 an,
ai,...,a, € F,\{0} :
A-P(r)-zeC" Vz el

il) #C = #C"



8,4, 4]-binary Hamming-code Hs :

1 0] 0111
1 1011

Q(Hs) = 1 1101
0 1| 1110

#Hg = 20mHs — 21 — 16

I:=(1,1,1,1,1,1,1,1) € Hy

Wa (X0, X1) = X5+ 14 XpX| + X3

Py(Hg)(Xo, X1, X0, X3) = XS+ X3+ X+ X3
+14 - (X XT + X X5 + X5 X
+ XXy + X{X5 + X5 X3)
+168 - X2X?X2 X5



Hamming weight enumerator

C C Fy [n, k,d]-code

We(Xo, X1) =) X x
peC

= i A XX
=0

where A; := #{z € C| wt(x) = i}

Properties :

1) We(Xo, X1) homogeneous of degree n
2)  Weixe, (Xo, X1) = We, (Xo, X1) - We, (Xo, Xi)

3) We(l,1) =#C

1) We(Xo, X1) = X+ Ag- Xp X7+ Y A5 X7 x]
j=d+1

CrC = We(Xo,X1)=We(Xo, X1)
y



Higher weight polynomials

C C Fy [n, k,d]-code

Pg(C) (Xo, Xl, - ,XQg_l) — Z H Xga(ﬂl,...,ﬂg)
ﬂl,"',ﬂgeo GEF%

where €,(01,...,08y) = #{i| 1 <i<n, a= (Bu,...

{0,1,2,...,29 -1} — T}
0 — (0,...,0,0,0)
1 — (0,...,0,0,1)
2 — (0,...,0,1,0)

291 +— (1,...,1,1,1)

Bin - { Bl DB
Bor - Bgi| -+ Bgn
scanning

) ﬂgl)}



g=2.

Example :

777

Py(Hg)(Xo, X1, X2, X3)

61 =(1,1,1,0,0,0,0,1)" € Hg
By = (1,0,0,1,1,0,0,1)" € Hg

11100001

10011001

)

(

eo(B1, B2) = 2
e1(B1, B2) = 2
€2(B1, B2) = 2
e3(B1, B2) = 2



Pg(C) (Xo, Ce ,XQg_l) = Z H X;a(ﬂl,...,ﬂg)

ﬂla"' ,ﬂgec GEFg

Properties of P,(C) :

1)

Pi(C)(Xo, X1) = We(Xo, Xa)
P,(C) homogeneous of degree n

Py(Cr x C) = Py(Ch) - Fy(Ch)

P,(C)(X0,0, X5,0, ..., Xas_2,0) = P,_1(C)(Xo, X2, Xy, . -

(o Pg(C)(Xo, Xl, . ,XQg_l) — Pg_l(C)(Xo,Xl, ..

Xa/2 a = 0(2)

Aa H{ 0 a=1(2)

'~ C'= P(C) = B(C)

C,C" [n, k] — codes and P(C) = P,(C") = C ~ C'

< X29—2)

.y XQg—l_l)



Remark :

S: ]Fg X FS — FQ
(ZL‘, y) — Z LiY;
i=1

s is a symmetric bilinear form

C' [n, k]-code.
Ct :={y €} |s(z,y) = 0 Yz € C} dual code of C

Definition :

1)  C selfdual L= C=C"
2) C doubly-even :<= d4jwi(z)Vz e C

MacWilliams-Identity :

Pg(C) - W-Pg(c) 3

WhereW::%- ,W1::<1 1)

and

My (C) X ClXolaery —> ClXalaem

(A, p(Xo, ..., Xpo_1) — Ap(Xo, ..., Xoo_1) :=p((Xo,..., Xp_1) - AT)



G, =< W, E,AGl(g9) >C GL(29,C) , E := Diag(1,1,...

Theorem : (Runge)

Gy
CP, = C[Xa]aelﬁ‘g

is generated by the polynomials P,(C') of sdde codes C.

Example : g=1.

10
Gl = <%W1, < 0 >> AGI(1) = %s.

Theorem : (Gleason)

CPI = C[WHg (X07 X1)7 W924(X07 Xl)]



zr r .7 Y(C) CR"

Q
I
Sl

™ = mod 2

=
U
Q

(' code +— ﬁrc(z) = Z e7ri(l“|$).z

zelc

’lgrciH—>C

Well known : C' sdde = 9, elliptic modular form

Th1 : CPl i} @[FI; k] = C[gﬁla 9623]
4|k
XO — fo
Xl — f1

Thi(We(Xo, X1)) = g4

11 7
Thi(Wg,,(Xo, X1)) = 1—8921’ + 1—893
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Elliptic modular forms

'y := Sly(Z) modular group

f : H — C holomorphic

f modular form of weight k :

& Df((az+b)-(cz+d)7) = (cz+d)"- f(2) ‘v’(c d>€5l2(Z)

2) f has a power series expansion in ¢q := iz

Siegel modular forms

H ~ Hy:={Z=X+iY cC”" | Z=2",Y =ImZ >0}

I'y=SL(Z) ~ T',:=Sp(29,7Z)
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Theorem: (Duke / Runge)

Thy: CP; — DIy, k]
4|k
X, — fo(2)

CP, = PITy, k]

alk

Commuting diagram

oy Thy DLy, K]

© d

CPy —Thot @[Ty 1, k]
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