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ABSTRACT

A three-dimensional self-adaptive goal-orientgdFinite Element Method has been developed at
The University of Texas at Austin. This adaptive strategyates along the following steps. Given
an arbitraryhp-grid, we first construct the correspondihg2, p+ 1-grid, that is, each element is di-
vided into eight new elements, and the polynomial order pfaximations is uniformly increased
by one. Then, we utilize the solution over th¢2, p + 1 grid to determine optimal refinements
over our originalhp-grid. Following these optimal refinements, we construatreaxt optimal grid
that we utilize as the starting point for the next iteration.

To efficiently compute the solution of the problem over thie, p+ 1-grid becomes crucial to guar-
antee the applicability of this method to practical probéerfrurthermore, for a number of elec-
tromagnetic logging applications, elongated elementgaarféerfectly Matched Layers (PML’s)
typically appear as a result of the geometry or any otheiqadar feature of the problem.

The main objective of the work presented in here is to studgjgh, and implement an efficient
solver for arbitraryh /2, p + 1-grids with possibly elongated elements and/or PML's fdipgt
problems.

Driven by the adaptive strategy, we shall utilize a two-ggadver, with the coarse and fine grids
given by thehp-grid andh/2,p + 1 grids, respectively. We shall analyze the performance of
different smoothers as well as practical implementatigreats such as the convenience or not of
assembling stiffness matrices and/or prolongation operaatrices.

We shall finish the talk by applying the two-grid solver to amher of electrostatic logging appli-
cations of interest.

For additional info and references, please visit www.igesxas.edU/pardo
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