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1. Introduction

In this paper, we present a new method for solving the Cauchy problem

(1.1) u f(f, x) = Δψ(u(t, x)), ί > 0 and x ε RN,

tι(0, X) = MO(X), xεRN,

where φ is a locally Lipschitz continuous and nondecreasing function on R such

that ι/^(0) = 0; and the method is described from the point of view of the nonlinear

semigroup theory.

For u0 e Ll(RN) n L°°(/?N), a function u e L°°((0, oo) x RN) is called a weak

solution of the problem (1.1) if tιεC([0, oo); Ll(RN)} as an L^J^-valued

function on [0, oo),

ιι(f, x)/,(ί, x) + ̂ (ιι(ί, x)W(ί, x)dx )Λ = 0
Jo \JκN /

for any'/e CJftO, oo) x 1?N) and w(0, X) = MO(X) a.e.. The existence of weak

solutions is established in [1] (in a more general situation) and the uniqueness is
proved in [3]. (See also [2] and [11].)

To state the new method for solving the Cauchy problem, let p be an arbitrary
but fixed rapidly decreasing function on RN which satisfies

(1.2)

P > 0 ,

and

RN

ξtξjP(ξ)dξ = dip for

where <5ί7 =l if i=j and <50 = 0 otherwise. (For example, we can choose the
(normalized) Gaussian kernel (2π)~N/2 exp ( — |ξ|2/2) as such p(ξ).) We set

for (ξ, ή) e RN x R and /t>0, where {^A}Λ>0 is a family of smooth strictly increasing

functions on R such that ψΛ(0) = 0, ψ h(n)-+Ψ(n) as h J, 0, uniformly for bounded


