
No. 2] Proc. Japan Acad., 66, Ser. A (1990) 49

15. Invariants and Hodge Cycles. IV

By Michio KUGA, *) Walter PARRY,**) and Chih-Han SAH*)

(Communicated by Shokichi IYANAGA, M. ff.A., Feb. 13, 1990)

The principal goal of the present note is to provide the proof of the
main theorem of [2]. The notation of [2] will be followed aithfully with
only a minimum amount of recall. Let Q be a stable picture o a poly-
hedron P with S denoting the set of vertices of P. Our target is the asymp-
totic behavior of

a$= EA(Q),II=r f($g),(1)
where

2F(xF(a))
"1 [[ 1

2 2
Two functions of a positive real variable r will be said to be asymptotically
equal if their ratio approaches 1 as r-c. In a separate paper, we will
study the generating function defined by a as well as the differential equa-
tions satisfied by these generating functions. The numbering of the sections
present note will continue that of [2].

5. Gamma function estimates. The purpose of this section is to
gather some lemmas in preparation for the following section. We will use
the following three results. The first two can be found in Artin [1]. The
third is a calculus exercise.

(5.1) Stirling’s Formula,
n!=n.e-.(2un)/.(l+O(n-9) as n---..

F(x)=(2)ln.xx-ln.e-x.(l+O(x-1)) as x-
(5.2) Let C denote Euler’s constant. Then,

__d log(F(x))=--C 1+ { 1 }.dx x n>l n+ X

(5.3) Let g" [1/2, oo)-(0, o) be a function with g’(t)<O, g"(t)>O for t_1/2.

Supposefurtherthatg(t)dt<oo. Then,

0< g(t)dt-- g(n)<{g(1/e)--g(1)}/4.
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From (5.1) and the functional equation of F, we obtain

(5.4) As x--oo, we have
2F(x) 4"2 {l+O(x-9}.
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