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Professional Expertise

His research expertise is geometry of geodesics. Roughly speaking, a geodesic is a curve whose
length is equal to the distance between its endpoints. The distance plays very important roles in
variety of researches. Thus the geometry of geodesics can be useful and have many applications.
He gave some results in studying convexity in Riemannian manifolds, manifolds without
conjugate points, geodesic flows of Riemannian manifolds, matrix valued differential equation of
Jacobi type, convex billiards, geodesics in gluing manifolds, Steiner ratio for surfaces. His
studies are based on the methods developed in the study of Riemannian manifolds.

Research Fields of Interest

Minimum network problems

*  Study on Steiner ratios for surfaces and Alexandrov surfaces as an application of geometry
of geodesics. In particular, he has recently given the Steiner ratios for Poincare disks and
surfaces having ends.

Convex billiards

¢  Study on convex billiards as an application of geometry geodesics. In particular, he has
studied them by using the method developed in the study of manifolds without conjugate
points, geodesics on 2-tori. His main interest directs to the characterization of circles and
ellipses by behavior of billiards trajectories.

Differential equation of Jacobi type

* To study geodesics in Riemannian manifolds we often use variation vector fields through
geodesics which satisfy a differential equation of Jacobi type. He has given some examples
of vector fields and families of curves in the study of which a differential equation of the
same type as that in geodesic variation.

Riemannian manifolds without conjugate points

*  Study on complete Riemannian manifolds without conjugate points, without focal points and
with non-positive curvature. Those manifolds are a natural generalization of Euclidean
geometry in the sense that all geodesics are minimizing if they are simply connected. He
developed Busemann’s method to study geometry in those spaces. Those subjects are
concerned with the study of dynamical systems.

Theory of parallels

¢ Is astraight space satisfying the parallel axiom Euclidean? This is one of the oldest problems.
In the wide class of spaces the answer is negative, however it is positive if the spaces are the
universal covering spaces of tori without conjugate points. What is the final answer?

Classical differential geometry

e Study on characterization of Riemannian manifolds with constant sectional curvature,
relation between volume, surface area and injectivity radius, geodesic hyperspheres in
Riemannian manifolds, etc.
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