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(4.5b) Gt p= 7(2L23) Yexp (=8| z])

zB8 %

XC, ZORBEEF T - CBEECEHEFavFrvy—2BEALTLS (K4.1(b) B
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e, EEEIER f o TN ERE (1) &5 &,
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TR (—oo, ) CHEASTHIE BEH L L0/ I VWKoMo s Z{brEH S h
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Stochastic Processes in Physics

Mikio Namiki

(The Institute of Statistical Mathematics, Department of Physics of Waseda University)

We study typical stochastic processes in physics and formulate mathematical ways of
describing them.

First, we consider a simple model of one-dimensional Brownian-motion. Based on
elementary dynamics, it is shown that position of a Brownian-motion particle is regarded
as a random variable in our observation on macroscopic scale, and it obeys a Langevin
equation with friction and random forces subject to the fluctuation-dissipation theorem.

Next, the Nyquist theorem (fluctuation-dissipation theorem) is generally formulated
in terms of “impedance”, which enables us to obtain the impedance from correlation
functions and vice versa.

Based on the fluctuation-dissipation theorem, we deal with a few examples of electric
circuits with random noises in stationary and transient states.

Finally, we discuss the Fokker-Planck equation which describes stochastic processes
as well as the Langevin equation. Based on the Fokker-Planck equation, we formulate an
operator representation of stochastic processes. This representation is analogous to the
formalism of canonical quantization in quantum mechanics. The path-integral represen-
tation of stochastic processes is also presented.



