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This study is based on the results of research on operator theory on Hilbert
spaces, especially on operator inequalities by Mond-Pecaric"s method. We focuses on quantitative
evaluation involving various geometric aspects of information geometry and quantum information
theory, and we study the paths of Tsallis relative entoropy of real order, which is related to
Umegaki relative entropy and FK relative entropy. The difficulty due to non-commutativity was solved
by using the constant by spectral evaluation. Furthermore, in the framework of matrix theory, we
reformulated the Ando-Hiai type inequality as a basic inequality for the application of multivariate
geometric averages to information geometry, and discussed its various properties.
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