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§1. Introduction

Given a smooth function b(x, y), x, y € R, we set

bLx, u] = | b(x, uy  (or = | _b(x, yu(dy)

for a function u(y) (or a measure u(dy)), and consider

(1.1a) ﬁii - %‘a’_;‘; _ a—ax(b[x, ulu),
(1.1b) u(0, x) = u(x),

where u(x) is a probability density function. In connection with Kac’s work [4]
on the propagation of chaos for Boltzmann’s equation, McKean [7] described
the diffusion process {X(t)} associated with (1.1) as the limit process, as n— oo,
of any single component process of the diffusion X™(f)=(X{"(¢),..., X{M(1)) with
generator

n l ¢, 0° n 1 0
(1.2) KMe = 5 Zi=t ax(? + X (ﬁz:k#ib(xi’ x"))—axii

and with initial density u(x,)u(x,)---u(x,); in fact, it was shown that for each
fixed m the process {(X{"(?),..., XW(£))} converges in law to {(X,(?),..., X.(D))}
where {X,(1)}, k=1, 2,..., are independent copies of {X(f)}. Thus we have the
following law of large numbers:

(1.3) UM =n"134 5x§‘")(r) — u(®);

here J, denotes the o-distribution at x and u(f)=u(t, x)dx where u(t, x) is the
solution of (1.1). The next stage is the central limit theorem which investigates
the limit of

(1.4) SO(1) = nAU™() — u(v),

as n—oo. This kind of problem was considered by Kac [5] and McKean [8] for
Boltzmann’s equation, and by Martin-Lof [6] and It6 [3] for non-interacting



