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Abstract:

In this talk, | will discuss the generalized finite

element method (GFEM) for solving second order
elliptic equations with heterogeneous coefficients
without assumptions of periodicity or scale separation.
Optimal local approximation spaces for the GFEM
constructed by the eigenfunctions of local eigenvalue
problems are presented. At the continuous level, in
addition to a nearly exponential decay rate of the
local approximation errors with respect to the
dimensions of the local spaces, the rate of
convergence with respect to the size of the
oversampling region is also established. At the
discrete level, error estimates of the method with
finite element approximation of the local eigenvalue
problems are given. Finally, an efficient and accurate
method based on mixed formulation for solving the

discrete eigenvalue problems is presented.
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