athematical

&

nequalities
pplications

Volume 29, Number 3 (2026), 279-293 doi:10.7153/mia-2026-29-16

space.

[1]
[2]
[3]
[4]

[5]
[6]

[7]
[8]

[9

—

BEREZIN NUMBER AND BEREZIN NORM INEQUALITIES: NEW
AND IMPROVED RESULTS FOR n x n OPERATOR MATRICES

SOMDATTA BARIK AND KALLOL PAUL*

Abstract. Let T = [Ty] be an n x n operator matrix with Ty € €%(Hy,H;), for all j,k =
1,2,---,n. In this article, we obtain new and improved upper bounds for Berezin number and
Berezin norm of n x n operator matrices. In particular, we obtain a bound for 2 x 2 operator
matrices,

0 Tip Le . 2, e 22 3
ber (|0 2] ) < 3 (min {0 751 o+ 5

1 . .1
TS+ 71 P T T+ T 12, ),

which improves the existing bound. Among other estimates, we obtain strengthened Berezin
number estimates for n x n operator matrices and as an application, a Berezin number bound for
closed range operators, namely,

1
Lo 1 ; T 1 oo ) ?
ber(T) < <Z|\|T [T [*lper+ 5 ber(|IT |2|T|2)> <Z|\TT*+T*T|\,,E,+§ber(T‘T2T*)>

which refines the existing bound. Also, we obtain new upper bound for Berezin norm of 2 x 2
operator matrices and provide an example to show that it is sharper than the existing bound.

Mathematics subject classification (2020): 47A12, 47A30, 15A60, 47A10, 47B15.
Keywords and phrases: Berezin number, operator matrices, Berezin norm, reproducing kernel Hilbert

REFERENCES

M. AL-DOLAT AND F. KITTANEH, Upper bounds for the numerical radii of powers of Hilbert space
operators, Quaest. Math. 47, 2 (2024), 341-352.

M. BAKHERAD AND U. YAMANCI, New estimations for the Berezin number inequality, J. Inequal.
Appl. 2020, 40 (2020), 9 pp.

M. BAKHERAD AND T. M. GARAYEV, Berezin number inequalities for operators, Concr. Oper. 6, 1
(2019), 33-43.

M. BAKHERAD, Some Berezin number inequalities for operator matrices, Czechoslovak Math. J. 68,
(2018), 997-1009.

F. A. BEREZIN, Quantization, Math. USSR-Izv. 8, (1974), 1109-1163.

F. A. BEREZIN, Covariant and contravariant symbols for operators, Math. USSR-1zv. 6, (1972),
1117-1151.

P. BHUNIA, F. KITTANEH AND S. SAHOO, Improved numerical radius bounds using the Moore-
Penrose inverse, Linear Algebra Appl. 711, (2025), 1-16,

P. BHUNIA, A. SEN, S. BARIK AND K. PAUL, Berezin number and Berezin norm inequalities for
operator matrices, Linear Multilinear Algebra 72, 16 (2024), 2749-2768.

P. BHUNIA, A. SEN AND K. PAUL, Development of the Berezin number inequalities, Acta Math. Sin.
(Engl. Ser.), 39, 7 (2023), 1219-1228.

© ey, Zagreb

Paper MIA-29-16


http://dx.doi.org/10.7153/mia-2026-29-16

280

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]

S. BARIK AND K. PAUL

P. BHUNIA, K. PAUL AND A. SEN, Inequalities involving Berezin norm and Berezin number, Com-
plex Anal. Oper. Theory 17, 1 (2023), 15 pp.

P. BHUNIA, S. S. DRAGOMIR, M. S. MOSLEHIAN AND K. PAUL, Lectures on Numerical Radius
Inequalities, Infosys Sci. Found. Ser. Math. Sci. Springer, Cham, 2022.

M. L. BUZANO, Generalizzatione della disuguaglianza di Cauchy-Schwarz, Rend. Semin. Mat. Univ.
Politech. Torino 31, 1971/73 (1974), 405-409.

M. GUESBA, S. BARIK AND K. PAUL, Further Berezin number and Berezin norm inequalities for
sums and products of operators, Complex Anal. Oper. Theory, 19, 2 (2025), 21 pp.

M. GUESBA, P. BHUNIA AND K. PAUL, Berezin number inequalities via positivity of 2 x 2 block
matrices, Oper. Matrices 18, 1 (2024), 83-95.

R. A. HORN AND C. R. JOHNSON, Topics in Matrix Analysis, Cambridge University Press, Cam-
bridge, 1991.

M. T. KARAEV, Reproducing kernels and Berezin symbols techniques in various questions of operator
theory, Complex Anal. Oper. Theory 7, (2013), 983-1018.

M. T. KARAEV, Berezin symbol and invertibility of operators on the functional Hilbert spaces, J.
Funct. Anal. 238, (2006), 181-192.

M. T. KARAEV AND S. SALTAN, Some results on Berezin symbols, Complex Var. Theory Appl. 50,
(2005), 185-193.

F. KITTANEH, Notes on some inequalities for Hilbert space operators, Publ. Res. Inst. Math. Sci. 24,
2 (1988), 283-293.

V. 1. PAULSEN AND M. RAGHUPATHI, An Introduction to the Theory of Reproducing Kernel Hilbert
Spaces, Cambridge Studies in Advanced Mathematics 152, Cambridge University Press, Cambridge,
2016.

M. SABABHEH, D. DJORDJEVIC AND H. R. MORADI, Numerical radius and norm bounds via the
Moore-Penrose inverse, Complex Anal. Oper. Theory 18, 5 (2024), 11 pp.

Mathematical Inequalities & Applications

e-math.com

e-math.com



