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Introduction

Let X be an n-dimensional Fermat variety of degree d

*t + xί + - + x ί + 1 =0 (d^

in P" + 1 , where x0, xί9..., xn+i are homogeneous coordinates. We are concerned

with the p-th power frobenius action F on the n-th cohomology group Hn(X, Θx)

of X over an algebraic closure k of the field F p ( p > 0 ; p)(d). The F-module

Hn(X, Θx) is canonically isomorphic to the GΛ-module Hn+1(Fn+\ Θpn + ι(-d)),

and we know that the vector space Hn+ι(Pn+1, Θpn + ι( — d)) has as basis Wo

(cf. §1). We now consider the matrix (the so-called Hasse-Witt matrix) HW(X)

of Gh with respect to iΓ0.

In this paper, we show mainly the following theorems:

THEOREM T. For positive integers n, d and p (p; prime number with p\d

and d^.n + 2) given as above, we let pt be the number of all elements in iΓ0 of

type i defined in §1. We can arrange the p^s by some integers fo>fί > ••• > / r > 0

as follows:

Pi = 0 for ϊ > / 0 , Pfs = Pi< Pfs + ι for fs^i>fs+ί

and s<r, pfr = P i ^ P o for fr^i^\.

We denote by HW (X)nilp the nilpotent part of HΨ (X) at p. Then the normal

form of HW (X)nilp becomes the matrix

Λ(2)
0

0)

Po~Pfr

with Λ(p)=Λj-^ + 1 for Pftι_ι<p^pfat, α = 0, ί,...,r, where P/_,=0, and each


