3.1 The case of discriminant 12

Gundlach[6] determined the ring structure of A. o. There are three algebraically

" independent generators

Gz € Az,o (Do(Gz) = 64) ,
Gs (S A3,0 (DO(G3) = 66) s
G4 (S A4,0 (Do(G4) = 0, D1(G4) = 0, D2(G4) = A)

and one algebraically dependent generators

Gu € Ano  (Do(Gi1) =0, D;(Gu1) = A?).

We remark that Gz, Gz, G4 are symmetric (i.e. F(r1,72) = F(72,71)) and that
G11 are skew-symmetric (i.e. F(ri,72) = —F(m,71)). Let

R := C[Gs,Gs, G4

Gundlach showed
A*,o =R @ RG11.
Define
G6,1 = [Gz, G3]1 (S A6,1 (Do(G6,1) = —864A) ,
Gr,1:=[G2,G4]; € A7 (Do(G7,1) =0, D1(G7,1) = Aey)

and

Gs,1=[G3,G4|; € 431 (Do(Gs,1) =0, D1(Gs,1) = 3Aes) .

Lemma 6. We have three equations:

(1) dimg¢ A4n+7,1(2n + 1) =1. A4n+7,1(2n + 1) = CGZG'{J.
(2) dimg¢ A4n+3,1(2n +1)=1. A4n+8,1(2n +1) = CG%Gs 1.
(8) Agnis,1(2n +1) = {0}.

Proof. From Lemma 2, easily we have (1)(2) and dimg Agnys,1(2n +1) < 1.
Assume that there exist F € Agn45,1(2n + 1) such that Do,y (F) = AL,
Because Doy 1(G% G7 1) = A™les and Doy y1(G3Gs1) = 3A™1eg, we have
G2 F = G%}Gr,1 and G;;F G3Gs 1. Hence we have

0 = 3G3G3Gr,1 — 2G2GEGs1 = 4G2+1G5,1.
This is a contradiction. O

Theorem 7. A, is generated by G 1, G7,1 and Gs1 as a R-module. The
Jacobi identity is a unique relation between these generators. Namely,

As1 = C[G2,G3]Gs,1 ® RG7,1 ® RGs ;.

Proof. From Lemma 2 and Lemma 6 (3), The dimension of the Ay is not
greater than the coefficient of 2% on the formal power series development.
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