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ESSENTIALLY HERMITIAN MATRICES AND
INCLUSION RELATIONS OF C-NUMERICAL RANGES

WAI-SHUN CHEUNG

Abstract. Let M denote the set of all 7 x n complex matrices and MY denote the set of 1 x n
matrices with trace 0. For any C € MY, there exists a maximal v(C) > 0 such that

v(C)Wp(A) C |[D][FWe(A)

whenever D € MY and A € M,,. Here W¢(A) denotes the C-numerical range of A and ||D||r
denotes the Frobenius norm of D. Moreover v(C) = 0 if and only if C is essentially hermitian.

To prove the above result, we have obtained a new characterisation of essentially hermitian
matrices.
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