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ON THE  –NUMERICAL RADIUS AND THE  –CRAWFORD NUMBER

FUNCTIONS OF DIRECT SUM OF HILBERT SPACE OPERATORS

ZAMEDDIN I. ISMAILOV AND PEMBE IPEK AL ∗

Abstract. In this work, some important properties of the  -numerical radius and the  -Crawford
number functions of bounded linear operators on Hilbert spaces are investigated. Then, the re-
lationships between the  -numerical radius and the  -Crawford number functions of the direct
sum of Hilbert space operators and those of their coordinate operators are explored. Further-
more, some generalization formulas for lower and upper bounds of the  -numerical radius and
the  -Crawford number functions of such direct sums are obtained. Finally, some lower and
upper bounds for the  -numerical radius in the sectorial cases of coordinate operators are es-
tablished, and these evaluations generalize some results known in the literature. Moreover, the
obtained results offer a range of useful techniques that can facilitate further advancements in this
field.
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