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Study on diffusion processes by analytical methods

Matsumoto, Hiroyuki

2,100,000

I showed that the Laplace-Beltrami operator on the space of positive
definite matrices is represented in a simple way by using the Iwasawa coordinate and that the
corresponding diffusion process, called the Brownian motion, may be expressed explicitly as a Wiener

functional. Moreover, it is shown that the determinant process is a geometric Brownian motion. We
also studied the long time asymptotic behavior of the largest and the smallest eigenvalue processes
and showed a central limit theorem, if we regard the corresponding known results as a law of large
numbers. Part of this work is a joint one with a Master course student, Jun Otani.

Some years ago, | proved that two dimensional diffusion processes which are generated by the
Laplace-Beltrami operators are obtained by time change of usual two-dimensional Brownian motion
under additional assumptions. | tried to go further, but I could not obtained a better result.
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Precise asymptotic formulae for the first hitting times of Bessel processes (with
Hamana), Tokyo J. Math., Vol. 41 (2018), 603--615. DOI:10.3836/tjm/1502179246

Further studies on square-root boundaries for Bessel processes (with L.Alili),
Electron. Commun. Probab., Vol. 23 (2018), no.39, 1--9. DOl: 10.1214/18-ECP139
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