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On the Stokes equation with Robin boundary
condition
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§1. Introduction

Let @ C R™, n > 2 be a domain with boundary 8Q € C?! and
suppose one of the following case; €2 is a bounded domain, an exterior
domain, a half-space or a perturbed half-space, i.e. there exists R > 0
such that O\ Br = R\ Bg, where B = {z € R"||z| < R}, R} =

{z = (z1,-++ ,2zn) € Rz, > 0}. We consider the following Stokes
system with Robin boundary condition.
(1.1)
us — Divl(u,n) = f, divu =g =divg inQ x (0,7y)
voulgg =0, au+ T(u)y - (T(u)v,v)v|aq = h
ult=0 = Uo
where o is a non-negative constant, u(z,t) = (uq,...,uy) is a velocity

field and 7 (z,t) is a scalar pressure. Here and hereafter v denotes the
unit outer normal to 89, T(u, ) is the stress tensor defined by the
formula:

(1.2) T(u,7) = D(u) —nl

where D(u) is the deformation tensor of the velocity with elements
D;;j(u) = 0u; + Jju;. It is obvious that the boundary condition in
(1.1) is equivalent to the following condition

(1.3) v-ulgn =0, au+ D(u)v — (D(u)v,v)vieq = h.

So we may consider the condition (1.3) in stead of the boundary condi-
tion of (1.1). The cases when a = oo and o = 0 are corresponding to
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