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60. An Extension of Fokker-Planck’s Equation.

By Koésaku YOSIDA.
Mathematical Institute, Nagoya University.
(Comm. by T. TAKAGI, M. J. A., Oct. 12, 1949.)

Let the possible states of a stochastic system be represented by the points
x=(%1, ..., x») of the n-dimensional Riemannian space R. We denote by
Pis. %, t, E), s<t, the transition probability that the state x at the time
moment s is transferred into the Borel set £ &< R at the later time moment ¢.
The function P will satisfy the probability conditions

(1) PG, x, t, EY=0, P, x, 1, R)=1,
(2) P, x, s, E)=1 or=0 according as x e Eor x ¢ E,

and the Chapman-Smoluchouski’s equation
(3) P(s, %, t, E)= fR Ps, %, %, dZPw, 2, t, E), s<u<t.

Let C(R) be the Banach space of real-valued bounded continuous functions fx)
on R with the norm |f|=sup|f(x,|. We assume that

(4) Unfya)= [ Pls, %, t, dyf()

defines a system of linear operators {Us} on C'R) in C(R). Then
(5) (Usf)(x) is non-negative with fix) and |Uy | =1,
(6) Usn=1I (the identity), Usullwf=Uaf.

In the special case of the temporal homogeneity
( 7 ) U su = Tu-b

the strong continuity in ¢ of 7: implies the strong differentiability of T for
those f which are strongly dense in CiR,:

(8) Y _strong lim T, r+___4;Tt f=ATf=TAf, Af:\.(gzif (w0-

dt dt
In the general case, a formal extenssion of the above equation will be
(9) ’?(aj:f = —'AsUatf.

It may be called as Fokker-Planck’s equation corresponding to the stochastic
process P(s, «, £, E)

The purpose of the present note is to give a possible form of the un-
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