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Matrix/operator inequalities and applications to quantum information and free
probability
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In the course of this research project we obtained various results in the
three subjects of matrix/operator analysis, quantum information, and free probability. In
matrix/operator analysis, we studied the higher order extension, called k-tone functions, of
operator momotone and concave functions in connection with the kth derivative of functional
calculus. We introduced the notion of symmetric anti-norms for matrices/operators and discuseed the
Jensen-Minkowski type cancavity and superadditivity inequalities of matrix trace/norm functions
involving operator means and symmetric anti-norms. We also studied extensions of Araki®s and
Ando-Hial"s log-majorizations from different aspects.

In quantum information, we studied contraction coefficients for quantum channels with respect to
quantum f-divergences and quantum monotone metrics. In free probability, we studied the orbital free
entropy and free Fisher information from the viewpoint of variational principle based on Legendre

transform.
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