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correctors for a homogenization problem in an

oscillatory thin domains

marcone c. pereira∗ & ricardo p. silva †

In this work we analyze convergence properties of solutions of the family of problems



−∆wε + wε = f ε in Rε

∂wε

∂N ε
= 0 on ∂Rε

(0.1)

where Rε = {(x1, x2) ∈ R2 | x1 ∈ (0, 1), 0 < x2 < ε g(x1/ε)} is a thin domain with part of its boundary highly
oscillating driven by a L-periodic function g ∈ C1(R), N ε is the unit outward normal vector field to ∂Rε and
f ε ∈ L2(Rε).

It is important to notice that the amplitude and period of the oscillations are of the same order ε, which also
coincides with the order of thickness of the thin domain. This scaling makes the problem very resonant and the
determination of the limiting problem not straight forward.

Results recently obtained in [2] show that wε converges to a “one-dimensional” limit w0 ∈ H1(0, 1) in a weak
topology of H1, whereas in [1] the author shows that strong convergence is actually false. For this reason, we use an
appropriate corrector approach developed in [3] to obtain a kind of strong convergence. This is made introducing
some correctors, κε ∈ H1(Rε), κε = o(ε) in L2(Rε) in order to

ε−1/2‖wε − w0 − κε‖H1(Rε) → 0.
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