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Introduction

We are concerned with the following Cauchy problem for a quasilinear

parabolic equation:

f ^ \ Σ?=i bt(t, x; u)p- + c(t, x; u)u9 t > 0,
(1.1) dt 2 dχ

U(0, * ) =
where 6j(ί, x; •)> l ^ ί ^ w , and c(t9 x; •) are mappings defined for some functions

u: [0, oo)x Rn~*R. We assume that the coefficients bf(ί, x; w), l<£ί<£n, and

c(ί, x; ύ) are independent of the future {u(s, y): s>t9 yeRn} for each t. (See

§ 1 for precise definition.)

Our main results are stated in §1 and §2. They are summarized as follows.

The equation (1.1) has a unique solution which has a nice probabilistic expression

(1.2) based upon an n-dimensional Brownian motion {Bt = (B},..., J5?), t^O}:

(1.2) u(U x) = Exlf(Bt) exp | £ c ( t - s , Bs;

Mt(u) = exp

under some suitable conditions. In a special case where b^t, x; u) = 6f(ί, x, u(ί,

x)), l 5 u ^ n , and c(t9 x; w) = c(ί, x, u(t, x)), Freidlin [2] solved the Cauchy

problem (1.1) by finding the unique solution of (1.2). Our results can be regarded

as a generalization of Freidlin's. In §3, our theorem is applied to the equation

t > Q,xeR,

which appears in an ecological model. It can be proved that there exists a unique

solution of (3.1) for each r, which is bounded for 0:gί<oo and continuous in the

parameter r e [0, oo]. Here the expression (1.2) of the solution plays an essential

role. We make two remarks on some related problems in §4; the one is on

time-lag systems and the other is on Neumann problems.


