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Construction of Jacobi Forms from Certain Combinatorial Polynomials
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Introduction. The concept of Jacobi polyno- v/- 1
1mials as a certain generalization of weight

and a
enumerators of certain codes was introduced by v 1
Ozeki [9]. In this paper we first interprete these 1
Jacobi polynomials (defined by Ozeki) as the be the subgroup of GL(4, C)generated by the
homogeneous polynomials of 4 variables which two elements al and a.. Then [G I--- 192 and G
are invariant under the 4-dimensional action of is the finite unitary group generated by reflec-
the 2-dimentional finite unitary reflection group tions (u.g.g.r) referred to as No. 9 in Shephard-
of order 192 (No. 9 in Shephard-Todd [12]). Todd [12]. Let R C[xl, y, x2, Y2] and let R a

Then we determine the Molien series and the be the ring of invariants under the group G--
structure of the invariant ring. In Section 2, we (ax, a2) with the natural action (1). Then we can

define a new map from the space of homogeneous interprete Ra
as the space of Jacobi polynomials

Jacobi polynomials (i.e., the invariant ring) to a (in the sense of Ozeki [9]) for binary self-dual
space of Jacobi forms (in the sense of Eichler- doubly even codes.
Zagier [5]). This map, which we believe is very To be more precise, let V be a vector space
important for the study of Jacobi forms, is an ex- of dimension n over the binary field GF(2). V is
tension of the well-known Broue-Enguehard equipped with the usual inner product u’v

map (and the extended version of it due to Ozeki uv + $2v2 -+- + UnVn in GF(2) for u (ul,
[9], see also [4, Proposition 5.4]) from the space v2,..., un) and v (v, re,..., Vn). We also de-
of the weight enumerators of binary self-dual fine
doubly even codes to a space of modular forms, u*v #{ill <--j <-- n, u v 1}.
(Note that modular forms are Jacobi forms of in- Note that u* u is the Hamming weight w(u) of u
dex 0.) We conclude this paper by mentioning the in V. Let be a binary self-dual doubly even
outlines of further generalizations concerning code in V, i.e., @ is a vector subspace (over
this new map. The purpose of this paper is to GF(2)) of Vsatisfying
announce the new results. The details will be := (y V x’y--0, V x
published in forthcoming papers which are in and 4 Iw(u) for V u . For a binary self-dual
preparation, doubly even code in V and for a vector v in V,

We remark that the papers [7], [3], [11] also Ozeki [9] defines the polynomial ](c, v[X, Z) in
deal with extensions of Brou-Enguehard X and Z by
theorem in various directions, in particular to J(, v IX, Z)= Xu*" Z"*.
obtain Siegel modular forms.

1. The space of Jacobi polynomials. Let
G (a, 6 ) with
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For each of such polynomial J(, v IX, Z), we
can naturally associate a homogeneous polyno-
mial f(, V[Xx, YI, x2, 2) of degree n in Xl, yl,

x2, by
](V, v x, y, x, v)

u*u-u,v n-v,v-(u*u-u*v) u,v v,v-u,v
Xl Yl X2 Y2

Note that the correspondence between the
homogeneous and inhomogeneous Jacobi polyno-
mials, is one to one, and this correspondence
gives an analogy with the one between the


