OPTIMAL GRIDS FOR ANISOTROPIC PROBLEMS^∗

S. ASVADUROV^†, V. DRUSKIN^‡, AND S. MOSKOW^§

Abstract. Spectral convergence of optimal grids for anisotropic problems is both numerically observed and explained. For elliptic problems, the gridding algorithm is reduced to a Stieltjes rational approximation on an interval of a line in the complex plane instead of the real axis as in the isotropic case. We show rigorously why this occurs for a semi-infinite and bounded interval. We then extend the gridding algorithm to hyperbolic problems on bounded domains. For the propagative modes, the problem is reduced to a rational approximation on an interval of the negative real semiaxis, similarly to in the isotropic case. For the wave problem we present numerical examples in 2-D anisotropic media.

Key words. finite differences, DtN maps, anisotropy, spectral approximation

AMS subject classifications. 65M06, 65N06

∗Received July 8, 2005. Accepted for publication July 12, 2006. Recommended by M. Eiermann. †McKinsey and Company, Inc., Russia, Moscow, Russia 115054, Paveletskaya square 2/2 (asvaduro@gmail.com).

‡Schlumberger Doll Research 320 Bent St., Cambridge, MA 02141-2025 (druskin1@boston.oilfield.slb.com).

§Department Of Mathematics, University of Florida 358 Little Hall, P.O. Box 118105 Gainesville, FL 32611- 8105 (moskow@math.ufl.edu).