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c

The authors consider a stationary incompressible Navier-Stokes equation in an exterior domain Ω , where
Ω is an open and bounded subset of R3 with Lipschitz boundary and such that Ωc is connected. The
c
c
problem is rewritten as −∆u + τ D1 u + τe(u · ∇u)u + ∇π = f in Ω , div(u) = 0 in Ω . The nonhomogeneous Dirichlet boundary conditions u = b are imposed on ∂Ω and the solution u is supposed to
satisfy |u(x)| =|x|→∞ O(|x|−1 ). f (resp. b) is supposed to belong to L6/5 (R3 )3 (resp. to H 1/2 (∂Ω)3 ) and
satisﬁes |f (x)| ≤ γ|x|−σ for some σ ∈ (4, ∞). The purpose of the paper is to prove that the solution of
this exterior Navier-Stokes problem can be approximated by the solution of an exterior Navier-Stokes
problem but posed in a bounded domain ΩR = BR \ Ω, where BR is the ball of R3 centered at the origin
and of radius R. The norms of f and b in their respective spaces are supposed to be controlled in terms
of τ and τe ∈ [0, τ ]. In order to prove the existence of a solution of this exterior problem, the authors
introduce six positive constants S < S1 < · · · < S5 . They prove the existence of a solution of this problem
c
c
c
2,6/5
1,6/5
(u, π) ∈ Wloc (Ω )3 × Wloc (Ω ) ∩ L2 (Ω ) and an estimate which involves some norms of either u or ∇u
in the diﬀerent annuli associated to the constants S1 , …, S5 . The main diﬃculty is to ﬁnd the correct way
to evaluate the diﬀerence between the solution of the original problem and that posed in the bounded
exterior domain ΩR . The authors ﬁrst deﬁne a variational formulation associated to the bounded exterior problem. They prove the existence of a solution of this variational problem in H 1 (ΩR )3 × L2 (ΩR ).
The main result of the paper asserts that the norm in H 1 (ΩR )3 of the diﬀerence of the two solutions
is bounded by some expression which involves τ and R−1/2 for every R in [S5 , +∞). The norm of the
diﬀerence of the traces of the solutions on ∂BR multiplied by (R−1 + τ )1/2 is also bounded by the same
expression. The proof of this result is mainly based on the integral representation of the fundamental
solution of Oseen’s problem. Thus doing, they prove an estimate of the gradient of the velocity of this
Oseen’s problem, estimate which is a correction of the one indicated by the same authors in a previous
paper.
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