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MEAN-TYPE INEQUALITIES FOR THE
NUMERICAL RADIUS AND THE OPERATOR NORM
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Abstract. In this paper, utilizing the Hadamard product of matrices, we show several new bounds
for the numerical radius in a way that extends some known bounds for the operator norm. How-
ever, the presented results treat special cases to overcome the general case, invalid for the nu-
merical radius. As a consequence of our discussion, we find relations between the numerical
radii of the Aluthge and Duggal transformations. Then, we show some bounds for the product
of three Hilbert space operators, and some mean-like terms are treated using operator matrices
techniques.
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