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Let W(t) be a Wiener process. The probability that W(t) satisfies w = W(t) <

w + dw for ¢ > tp with an initial condition W {ts) = wo when dw is sufficiently small is

plw, tlwg, to)dw, where p(w, t|wy, to) denotes the transition probability

plw, twy, to) 1= m exp (—H) .

The Wiener process is a stationary Markov process.

(i) Show that p(w, t|wg,tp) obeys the Chapman-Kolmogorov equation,

(s a]
p(w,t|w0,t0)=f dwp(w, tlwy, t1)plw, t1|wo, to)

—x

for t > t; > 1.

(ii) Evaluate A,(w) := lin}] M—, where n 1s a positive integer and
T—

an(w,7) = / dw; (wy — w)™p(wy, te + 7w, to).
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Derive the Fokker-Planck equation for the Wiener process.

(iii) Verify that p(w, t|wg, to) obeys the Fokker-Planck equation derived in (ii).



