Q)]
2014 2018

Mathematical Studies of Fundamental Principles of Quantum Theory

O0ZAWA, Masanao

31,400,000

90

Inheriting the previous research which led to the new relationship (Ozawa"s
inequality) by clarifying the deficiencies of Heisenberg"s uncertainty principle, in this research
project, the three major basic principles of quantum theory, uncertainty, complementarity, and
nonlocality, are studied by mathematical methods. A sound and complete definition for quantum
measurement error was derived. Ozawa"s inequality was improved based on it, and the ultimate
formulation of the uncertainty principle was derived and applied to the development of quantum
cryptography. We theoretically elucidated the measurement context in the complementarity principle
by means of quantum set theory. The quantum information theory leads to the characterization of
thermal time evolution, and the quantum complexity theory results show the superiority of quantum
computing.
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