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Abstract

We have investigated mathematical foundations of quantum information theory, re-examined the uncertainty
principle on the noise and disturbance, and elucidated the reciprocity and limitation of quantum information
theoretical resources such as information, entanglement, and computational complexity. In particular, we have
succeeded to disprove the established theory that many text books have adopted for long time and to establish a
universally valid formulation of the uncertainty principle concerning the reciprocity of noise and disturbance in
measurement. Based on this new uncertainty principle, we have constructed a general theory of quantum
information that systematically leads to the limitations of quantum state control such as measurement,

communication, and computing from general physical principles.
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