BOUNDARY ELEMENT COLLOCATION METHOD FOR SOLVING THE EXTERIOR NEUMANN PROBLEM FOR HELMHOLTZ’S EQUATION IN THREE DIMENSIONS^∗

ANDREAS KLEEFELD^† AND TZU-CHU LIN^‡

Abstract. We describe a boundary integral equation that solves the exterior Neumann problem for the Helmholtz equation in three dimensions. The unique solution is found by approximating a Fredholm integral equation of the second kind with the boundary element collocation method. We prove superconvergence at the collocation points, distinguishing the cases of even and odd interpolation. Numerical examples demonstrate the performance of the method solving the integral equation and confirm the superconvergence.

Key words. Fredholm integral equation of the second kind, Helmholtz’s equation, exterior Neumann problem, boundary element collocation method, superconvergence

AMS subject classifications. 35J05, 45B05, 65N35, 65N38

∗Received February 8, 2011. Accepted for publication January 4, 2012. Published online on April 27, 2012. Recommended by O. Widlund.

†Brandenburgische Technische Universität Cottbus, Konrad-Wachsmann-Allee 1, 03046 Cottbus, Germany (kleefeld@tu-cottbus.de).

‡Department of Mathematical Sciences, University of Wisconsin-Milwaukee, PO Box 413, Milwaukee, WI 53201 (lin@uwm.edu).