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Abstract
Numerical approximation of the solutions of elliptic equations in perforated domains is concerned. The perforated domain that we considered is associated with a positive number $\epsilon$, denoting the size ratio of the holes of the domain to the whole domain. To accurately compute the approximation of the solutions of the elliptic equations by direct numerical simulations, mesh size in each space direction should be less than $\epsilon$. So memory and computing time can be very large when $\epsilon$ is small. It is not practical. On the other hand, as $\epsilon$ closes to $0$, the elliptic solutions in perforated domains approach a solution of some homogenized equation. So it is expected that the numerical approximation of the solution of the homogenized equation is a good approximation for the elliptic solutions in perforated domains when $\epsilon$ is small. In this talk, the $L^\infty$ estimate and the Lipschitz estimate for the difference between the elliptic solutions in perforated domains and the numerical approximation of the homogenized solution are presented. Higher order estimate in Lipschitz norm for the difference between the elliptic solutions in perforated domains and the homogenized solution is also derived. Some numerical results will be presented to show the efficiency of the proposed method.
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