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1. Introduction. Let 2 be a bounded domain in E, with smooth
boundary 02 and let 7 >0 be fixed. For a vector function v, =
(U, U, v,5;) and a scalar function p, representing the velocity of the
fluid and the pressure we consider in 2 x[0, T'] an initial-boundary value
problem for the linearized Navier-Stokes equation:

Dy, — vAv, + Vp, =f,
1.1 diveo, =0,

vu|t=0 =a, vlﬂo = 0 ’

where a(x), f(x, t) are given vector functions and v is the so-called viscosity
coefficient.

The existence and uniqueness results for (1.1) are now well known
(see, for instance, [1]); whereas the behavior of the solutions, as the
viscosity coefficient v tends to zero, is not yet fully understood, and we
wish to study such a question in this note.

We first introduce our notation. Let L*Q) be the Hilbert space of
square integrable real functions on 2 and let W**(Q2) be the Sobolev space
of functions with square integrable derivatives up to the order k in L*(2).
For vector valued functions v = (v, v,, v,) the corresponding spaces are
denoted by L*Q) and W**(Q2). The norms will be denoted by | |20,
| |lweeq ete. Let C2(R2) = {v = (v, v, vy); v,€C=(R2), supp(v,)CR, 1=
1,2, 8} and Co(Q) = {ve C(2); dive = 0. We define L) and H(Q) as
the closures of C;°,(2) in L*(2) and W**Q2). The orthogonal projection from
L*(Q) (resp. L*(2x (0, T)) = L*0, T; L*2))) onto L2(RQ) (resp. L*(0, T; LX(2)))
will be denoted by P,.

We now assume in (1.1) that ac H(Q) and fe L*(Q2x (0, T)). Then
as will be seen in the next section, we have the solution (v, p,), which
as v — 0 converges weakly in the Hilbert space L*(2 x (0, T)) x L*(2 x (0, T))
to the solution (v, p,), given by



