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We consider Finite-Difference (FD) approximations of solutions of Sturm–Liouville equations. We discretize the equations

on so-called optimal grids constracted as follows. For a staggered grid with 2k points, we ask that the FD operator and

the Sturm–Liouville differential operator share the k lowest eigenvalues and the values of the orthonormal eigenfunctions,

at one end of the interval. This requirement determines uniquely the entries in the FD matrix, which are grid cell averages

of the coefficients in the continuum problem. If these coefficients are known, we can find the grid. The point is that

in the inverse problem neither the coefficients nor the grid are known. So, a key question is how to choose the grid.

We prove, the optimal grid dependence on the unknown coefficients is weak, more precisely, the optimal grid becomes

asymptotically independent of the coefficients (under some regularity conditions) as the number k of data points tends

to infinity. As a result, an optimal grid computed for a known coefficient (for example, for a constant) gives coefficients

that converge pointwise to the true (unknown) solution. Finally, we derive a finite-difference homogenization algorithm

from the solution of the inverse problem. (Received February 06, 2006)
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