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Clarification of the mathematical structure of quantum-classical hybrid systems
based on operational properties of measurement and its applications
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We showed that the mathematical structure of quantum theory including
guantum-classical hybrid systems can be reconstructed from the operational probabilistic theory and
four operational postulates. We also developed a method for finding the optimal discrimination of
quantum processes. Specifically, we developed a method to formulate a wide class of quantum process
discrimination problems as convex programming problems, derived necessary and sufficient conditions
for optimality, and obtained upper and lower bounds on the optimal performance.
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