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Abstract. We generalize several inequalities involving powers of the numerical radius for off-

diagonal part of 2×2 operator matrices of the form T =
[

0 B
C 0

]
, where B,C are two operators.

In particular, if T =
[

0 B
C 0

]
, then we get

1

2
3
2 (r−1)

max{‖μ‖,‖η‖} � wr(T ) � 1
2r+1 max{‖μ‖,‖η‖},

where r � 2 , μ = |(C−B∗)+ i(C+B∗)|r + |(B∗ −C)+ i(C+B∗)|r and η = |(B−C∗)+ i(B+
C∗)|r + |(C∗ −B)+ i(B+C∗)|r .

Mathematics subject classification (2010): Primary 47A12, secondary 47A30, 47A63, 47B33.
Keywords and phrases: Cartesian decomposition, Jensen inequality, numerical radius, off-diagonal

part, operator mean, operator matrix, positive operator, Young inequality.

RE F ER EN C ES

[1] A. ABU-OMAR AND F. KITTANEH, Estimates for the numerical radius and the spectral radius of the
Frobenius companion matrix and bounds for the zeros of polynomials, Ann. Func. Anal. 5 (2014), no.
1, 56–62.

[2] A. ABU-OMAR AND F. KITTANEH,Numerical radius inequalities for n×n operator matrices, Linear
Algebra Appl. 468 (2015), 18–26.

[3] Y. AL-MANASRAH AND F. KITTANEH, A generalization of two refined Young inequalities, Positivity
19 (2015), no. 4, 757–768.

[4] P. R. HALMOS, A Hilbert Space Problem Book, 2nd ed., Springer, New York, 1982.
[5] G. H. HARDY, J. E. LITTLEWOOD AND G. POLYA, Inequalities, 2nd ed., Cambridge Univ. Press,

Cambridge, 1988.
[6] O. HIRZALLAH, F. KITTANEH AND K. SHEBRAWI, Numerical radius inequalities for certain 2× 2

operator matrices, Integral equations Operator Theory 71 (2011), 129–149.
[7] F. KITTANEH, Notes on some inequalitis for Hilbert space operators, Publ. Res. Inst. Math. Sci. 24

(2) (1988), 283–293.
[8] F. KITTANEH,A numerical radius inequality and an estimate for the numerical radius of the Frobenius

companion matrix, Studia Math. 158 (2003), 11–17.
[9] F. KITTANEH, Numerical radius inequalities for Hilbert space operators, Studia Math. 168 (2005),

no. 1, 73–80.
[10] F. KITTANEH, M. S. MOSLEHIAN AND T. YAMAZAKI, Cartesian decomposition and numerical

radius inequalities, Linear Algebra Appl. 471 (2015), 46–53.
[11] K. E. GUSTAFSON AND D. K. M. RAO, Numerical Range, The Field of Values of Linear Operators

and Matrices, Springer, New York, 1997.
[12] M. SATTARI, M. S. MOSLEHIAN AND T. YAMAZAKI, Some genaralized numerical radius inequali-

ties for Hilbert space operators, Linear Algebra Appl, 470 (2014), 1–12.

c© � � , Zagreb
Paper JMI-12-33

http://dx.doi.org/10.7153/jmi-2018-12-33


448 M. HAJMOHAMADI, R. LASHKARIPOUR AND M. BAKHERAD

[13] M. SATTARI, M. S. MOSLEHIAN AND K. SHEBRAWI, Extension of Euclidean operator radius in-
equalities, Math. Scand. (2016) in press, arXiv 1502.00083.

[14] A. SHEIKHHOSSEINI, M. S. MOSLEHIAN AND K. SHEBRAWI, Inequalities for generalized Eu-
clidean operator radius via Young’s inequality, J. Math. Anal. Appl. 445 (2017), no. 2, 1516–1529.

[15] T. YAMAZAKI, On upper and lower bounds of the numerical radius and an equality condition, Studia
Math. 178 (2007), 83–89.

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


