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In this research, based on the method of operator inequalities on Hilbert
spaces, we discuss mainly on the quantitative evaluation related to various geometrical aspects in
the fields such as information geometry and quantum information theory. Our aim is to elucidate the
framework of operator theory and to elucidate its geometrical structure.

For this, we show two-variable version of Ando-Hiai type inequality for negative order, and
elucidate the properties of Tsallis relative entropy in quantum information theory, and further we
clarified the aspect of noncommutative geometric mean in the framework of norm inequality. We also
constructed the theory of multivariate operator geometric mean and derived the Ando-Hiai type
ineguality. Also, we showed the refinement of Cauchy-Schwarz inequality via matrix valued inner
product based on the matrix geometric mean. As applications, we show Lin"s type refinements and
matrix Wielandt inequaity.
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