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Abstract

In this paper we present new domain decomposition methods for solving linear exterior
boundary value problems in elasticity in the plane. Our method is based on the com-
bination of finite element method and Dirichlet—to—Neumann mapping, given in terms
of Fourier series, which gives the exact boundary condition on an artificial boundary,
to transform the exterior problem into an equivalent mixed boundary value problem
in a bounded domain. As a model problem we consider the exterior boundary value
problem for the Lamé system. The domain is decomposed into a finite number of
subdomains and the Dirichlet data on the interfaces is introduced as the unknown of
the associated discrete Steklov—Poincaré problem. Next, we use either a preconditioned
Richardson—type method or the preconditioned conjugate gradient method by introduc-
ing adjustable Dirichlet—Robin—type preconditioners to solve the problem, which yields
iteration—by—subdomains algorithms well suited for parallel computations and they can
be naturally implemented on a parallel computing environment. A complete discrete
analysis proves that our algorithms have an independent convergence of the stepsize of
the mesh.

References

[1] M. A. BARRIENTOS AND M. E. MELLADO, Steklov-Poincaré operators and domain
decomposition for solving linear exterior boundary value problems. Submitted.

[2] Fusita H., Sarro N., Svuzuki T., Studies in Mathematics and its Applications, 30,
Operator Theory and Numerical Methods. Elsevier Science B.V., 2001.

[3] GaTicAa, G.N. AND Hsia0o, G.C., The uncoupling of boundary integral and finite ele-
ment methods for nonlinear boundary value problems. Journal of Mathematical Analysis
and Applications, vol. 189, 2, pp. 442—461, 1995.

*Work partially suported by Fondecyt Chile through the project No. 1070952

fInstituto de Mateméticas, Pontificia Universidad Catélica de Valparafso, Blanco Viel 596, Valparafso,
Chile, e-mail: mauricio.barrientos@ucv.cl

fCentro de Investigacién Cientifico Tecnolégico para la Minerfa (CICITEM), Avenida Universidad de
Antofagasta 02800, Antofagasta, Chile, e-mail: mmellado@uantof.cl



[4] G. N. Gatica, E. C. HERNANDEZ AND M. E. MELLADO, A domain decomposition
method for linear exterior boundary value problems. Applied Mathematics Letters, vol.
11, 6, pp. 1-9, (1998).

[5] H. HAN AND X. WU, The approzimation of the exact boundary conditions at an artificial
boundary for linear elastic equations and its applications. Mathematics of Computation,
vol. 59, pp. 21-37, (1992).



