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ORTHONORMAL SEQUENCES AND TIME FREQUENCY

LOCALIZATION RELATED TO THE RIEMANN–LIOUVILLE OPERATOR

AMRI BESMA AND HAMMAMI AYMEN

Abstract. For every real number p > 0 , we define the p -dispersion ρp,να ( f ) of a measur-
able function f on [0,+∞[×R , where να is some positive measure. We prove that for ev-

ery orthonormal basis (ϕm,n)(m,n)∈ N2 of L2(dνα ) , the sequences
(

ρp,να (ϕm,n)
)

(m,n)∈ N2
,(

ρp,να

(
F̃α (ϕm,n)

))
(m,n)∈ N2

can not be simultaneously bounded, where F̃α is some Fourier

transform. The main tool is a time frequency localization inequality for orthonormal sequences
in L2(dνα) .

On the other hand, we construct an orthonormal sequence (ψm,n)(m,n)∈ N2 ⊂ L2(dνα ) such

that the sequence
(

ρp,να (ψm,n)ρp,να

(
F̃α (ψm,n)

))
(m,n)∈ N2

is bounded.
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[9] W. R. BLOOM AND H. HEYER, Harmonic analysis of probability measures on hypergroups, de

Gruyter studies in mathematics 20, walter de Gruyter, Berlin-New York, 1995.
[10] A. BONAMI, B. DEMANGE, AND P. JAMING, Hermite functions and uncertainty priciples for the

Fourier and the widowed Fourier transforms, Rev. Mat. Iberoamericana, 19 (2003) 23–55.
[11] M. G. COWLING AND J. F. PRICE, Generalizations of Heisenberg’s inequality in Harmonic analysis,

(Cortona, 1982), Lecture Notes in Math., 992 (1983) 443–449.
[12] L. DE BRANGES, Self-reciprocal functions, J. Math. Anal. Appl. 9 (1964) 433–457.
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