operator D, : Hol(H,, C) — Hol(H?, C) by

(Dr(F))(7,w) o= (ZF ) (g g) |

Ay(Tir):={ F € Ax(T") | Dy(F)=0for any t < }.

and put

We remark that there is a descent sequence of vector spaces
Ap(T') = Ap(T;0) D Ag(T;51) D Ag(T;52) D Ax(T53) O -+

and

ﬂ Ag(T;r) = {0}

reNg

Lemma 3. There exists an eract sequence

0 — Ap(Tir+1) —— A (T;r) -2 Hol(HZ, C).

This lemma insists that, if we can know the dimension of D,(Ag(I';7))
possibly, we have the dimension of Ax(I") by

dimc Ak(I‘) = i dlmc D.,-(Ak (F, 7‘))

=0

Indeed, from the next section, we will calculate the upper bound of the dimen-
sion of D,(Ax(I';7)). Hence we will have the upper bound of the dimension
of Ax(T"). Therefore, by constructing sufficiently many modular forms, we
can show this upper bound is the true dimension of Ax(T).

3.4 Estimation

The following lemma is easy to show from the transformation formula of
modular forms.

Lemma 4. The image by D, has the following properties.
(1) If k is even and if r is even, D, (Ax(T;7)) C MP(T).
(2) If k is even and if r is odd, D,(Ax(T;r)) = {0}.

(8) If k is odd and if r is even, D,(Ax(T;7)) = {0}.

(4) If k is odd and if r is odd, D,(Ax(T;7)) C Mskew(T).

Hence we can improve the exact sequence given by Lemma 3.
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