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1. Introduction

This paper is concerned with the regularity in t of the solution of the initial-

boundary value problem of the linear parabolic partial differential equation

(1.1) 9u(xy t)IQt+A(x, ί, D)u(xy t) = f(x, t) , Ωx(0, T] ,

(1.2) Bj(x, t, D)u(x, t) = 0 , j = l, -., in/2, 8Ωx(0, Γ] ,

(1.3) u(x, O) = HO(Λ), Ω.

Here Ω is a not necessarily bounded domain in RN with boundary 9Ω satisfying
a certain smoothness hypothesis. For each ίe[0, ϊ1] A(x,t,D) is a strongly

elliptic linear differential operator of order m, and {Bj(x, t, D)} Ji\ is a normal set
of linear differential operators of respective orders mj<m. It is assumed that

the realization —Ap(t) of —A(xy t, D) in Z/(Ω) under the boundary conditions

Bj(x, t, D)u\tQ=Q, j=l, •••, w/2, generates an analytic semigroup in Z/(Ω) for any
_pe(l, oo). A sufficient condition for that, which is also necessary when p— 2,

is given in S. Agmon [1]. Assuming moreover that the coefficients of A(x, ί, Z>),

j ( x , t, D)} J1- T an<i some of their derivatives in x belong to Gevrey's class {Mk}

^]> UΊ) as functions of t and / also belongs to the same class as a
function with values in ^(Ω), we show that the same is true of the solution of

(1. !)-(!. 3) considered as an evolution equation in L^Ω) for any initial value

u^L\^ΐ). It should be noted here that if mj=m—l, the boundary condition
Bj(x, t, D)u\QQ= 0 is satisfied only in a variational sense.

In order to prove the result stated above we show that there exist positive
constants KOJ K such that

(1.4) \\(dldt)»(A(t)-\Γl\\ ^K*K»Mn/ 1 λ I

for any n=Q, 1, 2, •••, ίe[0, T] and λ in the sector 2: |arg λ| ̂ 00, 0<00<τr/2,

where A(t) is the realization of the operator A(x, ty D) in L:(Ω) under the boun-

dary conditions Bj(x> t, D)u\^Q=09 j=l, •••, m/2. Once (1.4) is established, one


