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Abstract
1. Numerical ranges and operator probability theory
In this paper, using numerical ranges of operators on a Hilbert space, the variety of extremum connecting with the $\rho$-expectations and $\rho$-variances of operators in operator probability theory are considered.
2. On the Craig-Sakamoto’s theorem
 Based on the block operator technique, using operator spectral theory and numerical range, we give a variety of alternative proofs of the Craig-Sakamoto’s theorem.
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