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The purpose of this paper is to generalize
the arguments of Carlitz and Drinfeld to the
higher-dimensional case by giving some analogies
of special functions like the Carlitz exponential,
the zeta function, the gamma functions, and the
modular forms. This is a resum of my master
thesis at University of Tokyo, March 1994, and
the details will be published elsewhere.
In the paper of Kapranov [6], the method of
the completion is given and the higherdimensional version of the zeta function is defined. So we apply the idea of Kapranov to define
some analogues of the special functions other
than the zeta function and deduce the properties
of these functions.
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where we call any discrete submodule ’lattice’.
The function eA satisfies the following properties.
(1) eA is entire.
(2) eA is Fq-linear and A-periodic.
(3) eA has simple zeroes at the points of A,
and no further zeroes.
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is not a polynomial like in the one-dimentional
case.
In the two-dimensional case, we have the
following theorem.
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2. The analogue of zeta function. The Goss
zeta function was generalized to the case of A
Tn] by Kapranov [6l. We recall
An- Fq[T1,
the construction.
We start with the definition of the term
K, let a (1) be the element of
monic. For a
Fq((t))... ((t,_l)) such that
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and finally we get an element a
In this case, we call an element a ’monic’
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iff a
under multiplication and this definition is compatible with the old one for A- A1.
For any natural integer s the series
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is convergent because the point set (a [a
A- 0} has at most finite points in neighborhood
of 0 and non-Archimedean property shows this.
is also an UFD as in
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