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GENERALIZATIONS OF NUMERICAL RADIUS

INEQUALITIES FOR HILBERT SPACE OPERATORS
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Abstract. In this work, some generalizations of numerical radius inequalities for sums and prod-
ucts of Hilbert space operators are presented. These new inequalities generalize some existing
inequalities given in [3] and [8].

Mathematics subject classification (2020): Primary 47A05, 47A12; Secondary 47B65.
Keywords and phrases: Numerical radius, positive operator, operator norm inequality.

RE F ER EN C ES

[1] A. ABU-OMAR, F. KITTANEH, Generalized spectral radius and norm inequalities for Hilbert space
operators, Internat. J. Math. 26, 1550097 (2015).

[2] H. ALBADAWI, K. SHEBRAWI, Numerical radius and operator norm inequalities, J. Inequal. Appl.
492154, 11 (2009).

[3] M. W. ALOMARI, Numerical radius inequalities for Hilbert space operators, Complex Anal. Oper.
Theory 15, 111 (2021).

[4] M. W. ALOMARI, Refinements of some numerical radius inequalities for Hilbert space operators,
Linear Multilinear Algebra 69 (7), 1208–1223 (2021).

[5] P. BHUNIA, S. S. DRAGOMIR, M. S. MOSLEHIAN, K. PAUL, Lectures on numerical radius in-
equalities, Infosys Science Foundation Series in Mathematical Sciences, Springer, Cham, XII+209
pp. (2022), https://doi.org/10.1007/978-3-031-13670-2 .

[6] P. BHUNIA, R. K. NAYAK, K. PAUL, Improvement of A -numerical radius inequalities of semi-
Hilbertian space operators, Results Math. 76, 120 (2021).

[7] P. BHUNIA, K. PAUL, Development of inequalities and characterization of equality conditions for the
numerical radius, Linear Algebra Appl. 630, 306–315 (2021).

[8] P. BHUNIA, K. PAUL, Furtherance of numerical radius inequalities of Hilbert space operators, Arch.
Math. 117, 537–546 (2021).

[9] P. BHUNIA, K. PAUL, Proper improvement of well-known numerical radius inequalities and their
applications, Results Math. 76, 177 (2021).

[10] P. BHUNIA, K. PAUL, R. K. NAYAK, On inequalities for A -numerical radius of operators, Electron.
J. Linear Algebra 36, 143–147 (2020).

[11] T. BOTTAZZI, C. CONDE, Generalized numerical radius and relatead inequalities, Oper. Matrices 15
(4), 1289–1308 (2021).

[12] M. L. BUZANO, Generalizzazione della disiguaglianza di Cauchy-Schwarz, Rend. Sem. Mat. Univ. e
Politech. Torino 31, 405–409 (1974).

[13] M. EL-HADDAD, F. KITTANEH, Numerical radius inequalities for Hilbert space operators. II, Studia
Math. 182 (2), 133–140 (2007).

[14] K. FEKI, A note on the A-numerical radius of operators in semi-Hilbert spaces, Arch. Math. 115,
535–544 (2020).

[15] K. FEKI, Spectral radius of semi-Hilbertian space operators and its applications, Ann. Funct. Anal.
11, 929–946 (2020).

[16] F. KITTANEH,A numerical radius inequality and an estimate for the numerical radius of the Frobenius
companion matrix, Studia Math. 158 (1), 11–17 (2003).

[17] F. KITTANEH, Norm inequalities for certain operator sums, J. Funct. Anal. 143, 337–348 (1997).

c© � � , Zagreb
Paper JMI-18-80

http://dx.doi.org/10.7153/jmi-2024-18-80
https://doi.org/10.1007/978-3-031-13670-2


1376 F. GAO, F. KITTANEH AND X. LIU

[18] F. KITTANEH, Notes on some inequalities for Hilbert space operators, Publ. Res. Inst. Math. Sci. 24,
283–293 (1988).

[19] F. KITTANEH, Numerical radius inequalities for Hilbert space operators, Studia Math. 168 (1), 73–80
(2005).

[20] M. S. MOSLEHIAN, Q. XU, A. ZAMANI, Semimorm and numerical radius inqualities of operators
in semi-Hilbertian spaces, Linear Algebra Appl. 591, 299–321 (2020).

[21] M. SATTARI, M. S. MOSLEHIAN, T. YAMAZAKI, Some genaralized numerical radius inequalities
for Hilbert space operators, Linear Algebra Appl. 470, 216–227 (2015).

[22] A. ZAMANI, A-numerical radius inequalities for semi-Hilbertian space oprators, Linear Algebra
Appl. 578, 159–183 (2019).

[23] A. ZAMANI, M. S. MOSLEHIAN, Q. XU, C. FU, Numerical radius inequalities concerning with
algebra norms, Mediterr. J. Math. 18, 38 (2021).

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com


