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Geometric study of a sequence of spaces with unbounded dimension

Shioya, Takashi

3,500,000

Based on the study of concentration of measure phenomenon, Gromov proposed a

new geometric theory for metric measure spaces. One of main motivation to study this theory is to
investigate a sequence of spaces with unbounded dimension. In our study, we develop and deepen the
theory. The concentration of measure phenomenon can be considered as a geometric variant of the law
of large numbers. We study a geometric variant of the central limit theorem, which appears as an
analog of phese transition phenomenon. One of examples is the sequence of spheres with unbounded
dimension. If the radius of the sphere has small order, then we observe the concentration of
measure phenomenon. If the radius has large order, then we observe the dissipation phenomenon. If
the radius has the order of the square root of the dimension, then we see that the sphere converges
to the infinite-dimensional space with Gaussian measure. We have proved this kind of phenomenon for

many other spaces.
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