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A()—> A+ —> 4
f fg__————>(fg/X“”“”") ‘b-

w(0) equals ¥ by definition. The kernel of v i§ jl.?st A —E—l) ;ng lzznac;
¥(@) isq regarded also as an injective map of A@) mto' 4 WX ,1c .
A-module homomorphism. By definition, thel mag.1 A(l)' stoan iiclusion
] ] i i ere 1
i vf) equals ¥(i), and m.part}cu ar there 15 ne
{V—E)Lz(?l(g;?éwf()i+?)(2(i+r)). If we identify A() with its ¥'(i)-image,
then we have r ascending sequences of A-modules;

AO)cA(cA@rc: -
AN cAr+DcA@r+DC -

Zér—l)cz(zr—l)c}mr—l)c cee

A i 7 i ite over 4
Since all modules are submodules of A’ and since A’ is finite 0 R
there is an integer i, such that

A@)=AG+1r) for any i1y

in other words, XA(7)=A4(+r). Then if S is a gr'aded sugrgl% -;)Ifo‘f
In. :)no hic to ;polynomial ring, then 4 is xsomc?rphlc as grade o
iijlctifs l;g A0DANSD- - -©AGL— DD Do (Z(lo)GBl-l- ~EB£‘()1:-|I-£S; of§
whe,re A is regarded as an S-module by taking some homomorp A
into 4 for which S—)AgZ is the identity on S. Now s;g;;os;;tl;;t; _:
' of A and of a finite number of A-31.1bmodul.es 0, 1< en,,b
itruft‘i];e}’ are determined. Then the generating function of A is given 0y

az—‘: Paco(t)+(1— tdes(l))(i:z-{“t: Pyt )>'

in
I (.0} (resp. {fyh, i) is any system of homogensois elemenss
5.0 . Wy b2

] ] erate A (resp. A(i) over
A (resp. A()) whose images by ¥ (resp. ¥() gen e e oxion

] *s with i<i+r—

, then A is generated by X and f, s wi _ o

fi)roof similar to the case D(1) can be given, bu’IL weL 2:111’: it
Suppose that X, & satisfy the Assumption L

A,OCX;C e CXM=X

. 0 - . ' t th
be a sequence of inclusions of irreducible s.ubvanetles of 1X sIl?lzf-lﬂ:lelfm
codimensions of X in X, is one for. every j=0, « -+, m—1L.
suppose that the closure X, of X, in
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codimension of X,—X, in X, is at least two for j>1. Then X, and
Llxpj 21, satisfy the Assumption 1. If a divisor X in X,,, satisfies the
Assumption II for each j=0, - .-, m—1 and if the above trick is succes-
sful for each j, then we may have some information about the graded
ring associated with X, & from the graded ring ®, H(X ¥, £(k)*| . ¢4
denoting the closure of X in X*.

§ 3. Hilbert modular forms

Let K be a totally real algebraic number filed of degree n>>1, and let
Oy be the maximal order of K. SL,(K) acts on the product H" on n

copies of the upper half plane H={z, ¢ C|Imz,>0} by the modular
substitution;

(1) 1
z2=(zgy, -+ -, Z)—>Mz=(-Z& z2+p0 ., a™z, 4"
o 70z, 460 - pmg 5w

where M= (;f‘ g) € SL(K) and a", - - -, o™ denote the conjugates of

a € K. The jacobian j(M, z) at z, of the automorphism of H™ induced
by M, is N(1z+0) =[]t Pz4+6")-% Let I', denote the Hilbert
modular group SL,(O). I'y acts properly discontinuously on H*®. Let
Xy:=H"/I'x. X, has a natural compactification X%, which is given by
adding % points called cusps to Xy, # denoting the class number of X,
and X'¥ is normal and projective. A holomorphic function f on H* is
called a Hilbert modular form for I";, of weight k e Z, >0 if it satisfies

f(MD)=N@z+0}(z), M= (;" g) e,

We denote by A('z)=@®, A("x), the graded ring of Hilbert modular
forms. X% is canonically isomorphic to Proj (4(I"x)).
For later use, we fix some notations of elliptic modular functions.

Let I',=SL,(Z). A(I") denotes the graded ring of elliptic modular forms
for I',. g(r), gr), t € H, denote the Eisenstein series of weight 4, 6
- respectively, and 4(r) denotes the cusp form of weight 12 which is written

as a polynomial of g,, g,. A([')) is generated by g,, g, and A(",)® is
generated by g, and g3.

We embed H diagonally into H™;

H——>H"

t—>(c, + 7).



