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UNCERTAINTY INEQUALITIES FOR WEIGHTED
SPACES OF ANALYTIC FUNCTIONS ON THE UNIT DISK

FETHI SOLTANI

Abstract. In this paper we establish uncertainty inequality of Heisenberg type for Hardy space
A, Dirichlet space 2 and Bergman space 4, respectively. Next, we introduce a weighted
Hardy space . This space which gives a generalization of some Hilbert spaces of analytic
functions on the unit disk like, the Hardy space .77, the Dirichlet space & and the Bergman
space A, it plays a background to our contribution. Especially, we study the derivative oper-
ator D and its adjoint operator Lg on 3, and we deduce a general uncertainty inequality of
Heisenberg type for this space.

Mathematics subject classification (2020): 30H10, 32A15.
Keywords and phrases: Spaces of analytic functions, weighted Hardy spaces, uncertainty inequalities.

REFERENCES

N. ARCOzzI, R. ROCHBERG, E. T. SAWYER, B. D. WICK, The Dirichlet space: a survey, New
York, J. Math. 17a (2011) 45-86.

A.BoOHM, H. V. BUI, The Marvelous Consequences of Hardy Spaces in Quantum Physics, Geometric
Methods in Physics 211-228, 2012.

P. BuscH, P. LAHTI, R. F. WERNER, Heisenberg uncertainty for qubit measurements, Phys. Rev. A.
89 (1) (2014) 012129.

R. CHARTRAND, Toeplitz operators on Dirichlet-type spaces, J. Operator Theory 48 (1) (2002) 3-13.
Y. CHEN, K. ZHU, Uncertainty principles for the Fock space, Sci. Sin. Math. 45 (11) (2015) 1847—
1854.

M. COWLING, J. F. PRICE, Bandwidth versus time concentration: the Heisenberg-Pauli-Weyl in-
equality, SIAM J. Math. Anal. 15 (1) (1984) 151-165.

D. L. DONOHO, P. B. STARK, Uncertainty principles and signal recovery, SIAM J. Appl. Math. 49
(3) (1989) 906-931.

O. EL-FALLAH, K. KELLAY, J. MASHREGHI, T. RANSFORD, A Primer on the Dirichlet space,
Cambridge, UK: Cambridge University Press, 2014.

G. B. FOLLAND, A. SITARAM, The Uncertainty Principle: A Mathematical Survey, J. Fourier Anal.
Appl. 3 (3) (1997) 207-238.

E. A. GALLARDO-GUTIERREZ, J. R. PARTIINGTON, D. SEGURA, Cyclic vectors and invariant
subspaces for Bergman and Dirichlet shifts, J. Operator Theory 62 (1) (2009) 199-214.

L. GENG, C. TONG, H. ZENG, Some linear isometric operators on the Dirichlet space, ppl. Math.
Inf. Sci. 6 (1) (2012) 265-270.

L. G. GENG, Z. H. ZHoU, X. T. DONG, Isometric composition operators on weighted Dirichlet-type
spaces, J. Ineq. Appl. 2012 (2012): 23.

H. HEDENMALM, B. KORENBLUM, K. ZHU, Theory of Bergman spaces, New York: Springer-Verlag,
2000.

W. HEISENBERG, The physical principles of the quantum theory: Dover, The University of Chicago
Press in 1930, New York, 1949.

J. HILGEVOORD, The uncertainty principle for energy and time, Am. J. Phys. 64 (12) (1996) 1451—
1456.

1. I. HIRSCHMAN, A note on entropy, Amer. J. Math. 79 (1957) 152-156.

© ey, Zagreb
Paper OaM-17-20


http://dx.doi.org/10.7153/oam-2023-17-20

280

[17]
[18]
[19]
[20]
[21]
[22]
[23]

[24]
[25]

[26]
[27]
[28]
[29]
[30]

[31]

F. SOLTANI

A. Y. KARLOVICH, Toeplitz operators on abstract Hardy spaces built upon Banach function spaces,
J. Funct. Spaces, 2017 (2017), Article ID 9768210, 8 pages.

Y. Lu, C. L1u, Commutativity and hyponormality of Toeplitz operators on the weighted Bergman
space, J. Korean Math. Soc. 46 (3) (2009) 621-642.

M. J. MARTIN, D. VUKOTIC, Isometries of the Dirichlet space among the composition operators,
Proc. Amer. Math. Soc. 134 (2005) 1701-1705.

Z. MOUAYN, Resolution of the identity of the classical Hardy space by means of Barut-Girardello
coherent states, Math. Physics 2012 (2012), Article ID 530473, 12 pages.

A. NEMRI, F. SOLTANI, A. N. ABD-ALLA, New studies on the Fock space associated to the general-
ized Airy operator and applications, Complex Anal. Oper. Theory 12 (7) (2018) 1549-1566.

V. 1. PAULSEN, An introduction to the theory of reproducing kernel Hilbert spaces, Cambridge: Cam-
bridge University Press, 2016.

D. ScHILLO, Toeplitz and Hankel operators on weighted Bergman spaces and the Fock space [Mas-
ter’s thesis], Saarbriicken: Universitidt Des Saarlandes, 2014.

D. SEN, The Uncertainty relations in quantum mechanic, Curr. Sci. 107 (2) (2014) 203-218.

F. SOLTANI, Uncertainty principles for the Dunkl-type Segal-Bargmann transform, Complex Anal.
Oper. Theory 11 (3) (2017) 475-490.

F. SOLTANI, A. NEMRI, Analytical and numerical approximation formulas on the Dunkl-type Fock
spaces, Acta Math. Vietnamica 42 (1) (2017) 129-147.

F. SOLTANI, Fock-type spaces associated to higher-order Bessel operator, Integral Transform. Spec.
Funct. 29 (7) (2018) 514-526.

J. M. TATTERSALL, Toeplitz and Hankel operators on Hardy spaces of complex domains [Thesis
(Ph.D.), University of Leeds, 2015, 97 pages.

V. K. TUAN, N. T. HONG, Interpolation in the Hardy space, Integral Transform. Spec. Funct. 24 (8)
(2013) 664-671.

D. VUKOTIC, Analytic Toeplitz operators on the Hardy space HP : a survey, Bull. Belg. Math. Soc.
10 (2003) 101-113.

K. ZHu, Analysis on Fock spaces, vol. 263, Graduate Texts in Mathematics, Springer, 2012.

Operators and Matrices
www.ele-math.com
oam@ele-math.com



