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The result that in some circumstances finite Fourier transforms are
approximately normally distributed, has proved useful for suggesting a
number of probabilistic results and statistical procedures in the case of
ordinary time series. There has been some study for the case of a
stationary random function defined on a locally compact Abelian group.
In this paper the particular case of stationary random functions of p-
adic numbers is studied in some preliminary detail. Some interesting
simplifications occur. Certain sequences of Fourier transforms are found
to be asymptotically normal. An empirical spectral process, with time
parameter in a function space, is found to converge in distribution.
Another work studying process defined over a particular group is
Taniguchi, Zhao, Krishnaiah and Bai (1989).

1. INTRODUCTION

These days p-adic numbers are finding application in the fields of
error-free computation, see Gregory and Krishnamurthy (1984) and to
quantum mechanics and quantum field mechanics see Vladimirov (1988),
Vladimirov and Volovich (1989). A motivation for considering p-adic
space provided in the former is that “In the theory of superstrings...
which appeals to fantastically small distances of the order of 10-% cm.,
there is no reason to assume that the ordinary representations of space-
time are applicable”. P-adic numbers are also appearing in stochastic
circumstances, see Madrecki (1985), Michailov (1986), Evans (1988a, b),
(1989) and Vladimirov and Volovich (1989), Section 5. In this paper
central limit theorems are developed for finite Fourier transforms and
for a family of quadratic statistics based on a real-valued stochastic
process Y(#), with ¢ € @, the field of p-adic numbers.

For the case of a discrete time stationary mixing 0 mean stationary
time series ¥(f) with t € Z, as n tends to « the finite Fourier transform

d() = ")_;' exp {—iM}Y(?) (L.1)
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