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Abstract

Let ¢ > 2 be an integer, and Fg7 d > 1, be the vector space over the cyclic space F,.
The purpose of this paper is two-fold. First, we obtain sufficient conditions on E C IFZ such
that the inverse Fourier transform of 1 generates a tight wavelet frame in L?(F%). We call
these sets (tight) wavelet frame sets. The conditions are given in terms of multiplicative and
translational tilings, which is analogous with Theorem 1.1 ([20]) by Wang in the setting of
finite fields. In the second part of the paper, we exhibit a constructive method for obtaining
tight wavelet frame sets in ]Fg, d > 2, q an odd prime and ¢ = 3 (mod 4).
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1 Introduction

A countable subset {xy}rer of a Hilbert space H is said to be a frame if there exists two positive
constants A < B such that for any x € H

Al <D e, zidul® < B3,
kel

The positive constants A and B are called lower and upper frame bounds, respectively. The
frame is called a tight frame when we can take A = B and it is called a Parseval frame if
A = B = 1. One of most significant features of the frames that makes them practical and useful
is their redundancy which has an important role, for example, in robustness. The frames also
allow a localized representation of elements in the Hilbert space and they have been used for
a number of years by engineers and applied mathematicians for purposes of signal processing
and data compression. The notion of frames was first introduced by Duffin and Schaeffer [6].
Amongst the frames, tight frames play a fundamental role in the applications of frames due to
their numerical stability. In this paper we aim to construct tight frames on the finite vector
spaces over the finite fields which arise from dilation and translation of a function whose Fourier
transform is characteristic function of a non-empty set.

In the classical setting, a function ) € L?(R?) is said to generate a orthonormal wavelet basis
(resp. wavelet frame) if there is a set of d x d matrices D C GL(d,R) and a subset 7' C R? such
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