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Let F denote the field R of real numbers, the field C of complex numbers, or
the division ring of real quarternions K. Let V=V, »(F) denote the (right) vector
space Fn»*1 together with the unitary structure defined by the F-Hermitian form

D(z, w) =—Zowo+ Z1w1+ 22wzt +Znwn
for 2z = (2o, 21, =", Za) 7, W= {(wy, w1, **+, wa)? (Where T denotes the transpose).

An automorphism g of V will be called unitary transformation. (g must be F-
linear and @ (g(2), g(w))==0(z, w), for all z, we=V.) We denote the group of all
unitary transformations by U(l, n; F).

Our purpose of this paper is to prove the following theorem.

THEOREM. Let G be a discrete subgroup of U(l, n; F). Let a=(B1, B2 -,
Bn)T=H"(F'), either (1) , gﬁ(l—llfk(a)ll)<°0, or
ea

(i) T A-lfe@ID==

is independent of a=H"(F), where |lal|={ 3 |8;]2}"2.
j=1

G is called of convergence, or of divergence type, according as the case (1), or (i1).

1. Let us begin with recallig some notation and definitions.

Let V_={z=V: @(z, 2)<<0}. Obviously V_is invariant under U(1, n; F'). Let P(V)
be the projective space obtained from V. This is defined as usual, by the equivalence
relation in V—{0} : u~v if there exists A& F* (the multiplicative group in F) such
that u=vx. P(V) is the set of equivalence classes, with the quotient topology.
Let P: V—{0}—> P (V) denote the projection map. We define: H*(F)=P (V_).
If geU{1,n; F), then g(V_)=V_ and g(vr)=g(v)N. Therefore U(l, n; F) acts
in P(V), leaving H*(¥) invariant.

2. Now we are ready to prove our theorem.

PROOF OF THEOREM. We denote (1, 0, ---, 0)7 and (a1, @z, -+, @p.1)7 by O and
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A, respectively. Let P(O)=0 and P(A)=a. Set

1
[A, Bl=[|9(A B)|{®(A, A)+®(B, B)} *1
for A, B=V_. It is clear that [A, B] is invariant under U(l, n; F). Let

al(k) a® g W

,1 41,2 Ay n+i1
fk:
a1 @By e an
We note that

fi(A) = ( 2 a"" aj Ea‘” @j, -, }é:a,ff;’l, 5,
fx(0) = (@R, a7}, -+, az,
DAL SO = — TS ara + 'L (Haana,
DCF(A), fulA) = | Ealf e 2+ 2| ’;z‘a,;h,a,w
DO, () = — |2 12 + 2 o 1%,
IPCADI= S (1 e @l + I a® e,
IPCARODIE=T la 12 - 1a® |-

=PI~ (1 Za® @l =2 | Ta e 'L af el

PO 1 = (a1~ 5 1a12) [ 17 and
P - IPCOD] = [E 1 E el (Ha @l

= (aBlre 0% 1R
Using the above, we have
1-llall? = [A, OF=[fi(A), fx(O)F
= {0 (fx(A), fx(A)) » O(fx(O), fr(OD}O(fx(A), fr(O))| ™2

n+1 n+

= {(—| Za“‘? @?+ 3 | za,;"’,w]m

(—la 12+ z |a“’> 2)

n+l n+1 n+1
k k. (¢7] (k) -
I~Za()a¢]al(f+2(2a aJ)a 2
o

m=2 j=

= (1= [IP(f(ANI®) A—[IP(fe(ONI

n+1 n+1

k k) k 13 —
Il_m?—l;('ga‘()“jan(x 1/ Ea()wjal(l))l 2
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< (L+IPCAHCANID A= IP(f(AD D A+ IPCf(ONID A= IP(f(O)ID

n+1 n+1 & k) n+1 @ @
(1_2‘2‘1 &;a /Zal,,'a,ia1’|l> z
i1 Jot '

< 41— IPCf(A) D (L= IPCfe(0) D) (L= IPCFeCAD I+ IPCfe O
A=A DA IPUHO) D™

B {40— (PCAONID (L= IPCfel DD

Therefore we see that

i (1—llall>) A= P(fx(ONI) = 1=11P(fi(A))]]

< 4(1—|'P(fe(ONIDH A —llal®)™"

Thus our theorem is completely proved.
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