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1. Introduction. In this article we consider the Gevrey class regularity of weak
solutions of the periodic Navier-Stokes equations (NSEs) in R3:
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—a—t—VAu+;uia—mi+gradp=F for (z,t) in R® x Ry, (1.1)
divu=0 for (z,t) in R® xR, (1.2)
u(z,0) = ug(z) for = in RS, (1.3)
u(-,t) and p(-,t) are @-periodic for all ¢ in R, (1.4)

where Q = (0,L) x (0, L) x (0, L) with L > 0. The velocity v = (uy,uz,us) and the
pressure p are the unknown functions defined on R® x R,.. The kinematic viscosity
v, the density of force f and the initial velocity ug are given. For simplicity, we also
assume that the average value of u over @) is zero; i.e.,

/udw=0, for all t in R . (1.5)
Q

In [2], it is proved that the NSEs (1.1)—(1.5) admit a weak solution u satisfying
w(z,t) € H™ = [H™]? for almost all £ in Ry and for arbitrarily large m. Furthermore
, the following estimate is obtained:
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where K is a constant depending on v, Q, || f|lgm-1 and ||luol|z2(q)-

Our goal in this paper is to prove the analogue of the above in the Gevrey class
of regularity for weak solutions of the NSEs (1.1)—(1.5). Namely, we prove that the
NSEs (1.1)—(1.5) admit a weak solution u satisfying u(t) € D(e74™"*Y (see (2.7) for
the definition) with o > 0 and 0 < a < 1 for almost all ¢ in Ry, provided that f
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