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On this research we investigated the expectation of the cylindrical set determined
by a Brownian motion, which is so—called Wiener sausage. This object has been investigated
for long time in connection with heat conduction problems. We first deduced asymptotic
behaviors of the expected volume of the Wiener sausage up to time t as t tends to zero
and infinity.

In addition, we represented the probability that the first hitting time of the
stochastic process generalized from the radial motion of the Brownian motion, which is
called the Bessel process, is not large than t by means of the Bessel functions of the
second kind and their zeros. By the resulting formula, we obtain the asymptotic behavior
of the probability as t tends to infinity.

With the help of the modified method used to obtain the representation, we can derive
the mean volume of the Wiener sausage up to time t by means of the Bessel functions of
the second kind and their zeros. Moreover, this result is expected to derive its asymptotic
expansion for large time.
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