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Information theory is one of the basic theories that supports the modern
information society, and the efficiency of information transmission in a commutative system is
examined by a series of information amounts defined based on probability theory. In particular, a
generalization study of the channel coding theorem for commutative systems is carried out by
dynamical entropy. This coding theorem is an important issue in quantum information theory. In this
research, we investigate transmission efficiency for quantum channels with entanglement, and as a
mathematical study aiming at the formulation of quantum channel coding theorem based on the
formulation of the average mutual entropy of quantum systems (1 We conducted basic research for
formulation of entanglement quantum channel theory, (2) development of dynamic entropy theory of
quantum systems, and (3) solution of quantum coding theorem.
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