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Let V(¢) be the Ornstein-Uhlenbeck process which obeys the following Langevin equa-

tion,

v (t)

TR -V () + f(E),

where < is a positive constant and f(f) the white noise, whose mean and correlation
function are given by (f{¢)) = 0 and (f({)f(s)) = 2D4(t — s), respectively. Here, (A)

denotes the average of A, D a positive constant and d(¢) Dirac’s delta function.

¢ .
(i) Show that V(£) = Voe ") £ [ dse?* D f(s) for V(to) = Vo, where V; is a
g

constant.
(ii) Evaluate (V(£)) and o(£)% = (V(£)2) — (V(©))°.
(iii) Find the time-correlation function at the stationary state, pv(t) = lim (V( + )V (s)).

(iv) Derive the Fokker-Planck equation for the probability density function P(v,t) of
V(t) and find a stationary solution, Py(v).



