Accepted Manuscript

JOURNAL OF
Approximation

Theory

Zeros of the Zak Transform of averaged totally positive functions

O.L. Vinogradov, A.Yu. Ulitskaya

PII: S0021-9045(17)30072-2
DOI: http://dx.doi.org/10.1016/].jat.2017.06.001
Reference: YJATH 5153

To appear in:  Journal of Approximation Theory

Received date: 29 May 2016
Revised date: 4 February 2017
Accepted date: 5 June 2017

Please cite this article as: O.L. Vinogradov, A.Y. Ulitskaya, Zeros of the Zak Transform of

averaged totally positive functions, Journal of Approximation Theory (2017),
http://dx.doi.org/10.1016/.jat.2017.06.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jat.2017.06.001

*Manuscript

Click here to view linked References

Zeros of the Zak Transform of Averaged Totally
Positive Functions

O.L. Vinogradov*, A.Yu. Ulitskaya
St. Petersburg State University, 28, Universitetskii pr., St. Petersburg, 198504, Russia

Abstract

Let a > 0 and let g € L1 (R) be a continuous function, whose Fourier transform
is
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where C' >0, v >0, §,0,,\; €R, > §2 < 00, m € Z;. We prove that its Zak
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transform Z,g(z,w) = Y g(x + ak)e 2™ has only one zero (z*, 5-) in the
kEZ

fundamental domain [0, ) x [O, é) In particular, the result is valid for totally
posit%ve functions. Earlier it was known for such functions without the factor
e 7. We also establish simplicity of the zero with respect to each variable
and give the applications to Gabor analysis. The described class of functions is
closed under convolution.
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1. Introduction

We denote by C, R, Z, Z and N the sets of complex, real, integer, nonneg-
ative integer and natural numbers respectively; Li(R) is the space of Lebesgue
integrable on R functions, xg is the characteristic function of a set E. The
Fourier transform of a function f € Lq(R) is given by the formula
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The convolution of two functions f and h is defined by
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