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The present paper is devoted to the multiscale matrix compression for the coupling of finite el-
ement methods (FEM) and boundary element methods (BEM). Multiscale methods are applied
to this BEM-FEM coupling to solve an exterior Dirichlet boundary value problem for the two-
dimensional Poisson equation. Adapting biorthogonal wavelet matrix compression to the boundary
terms withN degrees of freedom, the resulting compression strategy fits the optimal convergence
rate of the coupling Galerkin methods, while the number of nonzero entries in the correspond-
ing stiffness matrices is considerably smaller thanN . It is observed, theoretically as well as in
practical computations, that these biorthogonal wavelet bases combined with suitable compres-
sion techniques improve the efficiency of the discretization to the boundary integral operators. The
accuracy of the FEM-BEM discretization is not deteriorated by the fast wavelet algorithm.

Reviewed byP. Rochus(Li ège)
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23. Y. Meyer: Ondelettes et Opérateurs 2: Oṕerateurs de Calderón-Zigmund. Paris: Hermann, 1990
MR1085488 (93i:42003)

24. T. von Petersdorff, R. Schneider, C. Schwab: Multiwavelets for second kind integral equations.
SIAM J. Numer. Anal.34, 2212–2227 (1997)MR1480377 (98i:65110)

25. T. von Petersdorff, C. Schwab: Wavelet approximation for first kind integral equations on
polygons. Numer. Math.74, 479–516 (1996)MR1414419 (97m:65223)

26. T. von Petersdorff, C. Schwab: Fully discrete multiscale Galerkin BEM. In W. Dahmen, A.
Kurdila, and P. Oswald, editors, Multiscale methods for PDEs, pages 287–346, San Diego:
Academic Press, 1997MR1475002 (99a:65158)

27. A. Rathsfeld: A wavelet algorithm for the boundary element solution of a geodetic boundary

/mathscinet/pdf/1061127.pdf?pg1=MR&amp;s1=92c:65125&amp;loc=fromreflist
/mathscinet/pdf/1061127.pdf?pg1=MR&amp;s1=92c:65125&amp;loc=fromreflist
/mathscinet/pdf/1489256.pdf?pg1=MR&amp;s1=98m:65102&amp;loc=fromreflist
/mathscinet/pdf/1186345.pdf?pg1=MR&amp;s1=93j:65065&amp;loc=fromreflist
/mathscinet/pdf/1242378.pdf?pg1=MR&amp;s1=95g:65149&amp;loc=fromreflist
/mathscinet/pdf/1321437.pdf?pg1=MR&amp;s1=96c:65208&amp;loc=fromreflist
/mathscinet/pdf/1648379.pdf?pg1=MR&amp;s1=99m:65122&amp;loc=fromreflist
/mathscinet/pdf/1652724.pdf?pg1=MR&amp;s1=99h:42057&amp;loc=fromreflist
/mathscinet/pdf/1081946.pdf?pg1=MR&amp;s1=91h:00004b&amp;loc=fromreflist
/mathscinet/pdf/1147576.pdf?pg1=MR&amp;s1=92j:65179&amp;loc=fromreflist
/mathscinet/pdf/918448.pdf?pg1=MR&amp;s1=88k:82007&amp;loc=fromreflist
/mathscinet/pdf/972420.pdf?pg1=MR&amp;s1=89k:65162&amp;loc=fromreflist
/mathscinet/pdf/1299224.pdf?pg1=MR&amp;s1=1299224&amp;loc=fromreflist
/mathscinet/pdf/1847213.pdf?pg1=MR&amp;s1=2002f:65174&amp;loc=fromreflist
/mathscinet/pdf/1173180.pdf?pg1=MR&amp;s1=93i:35042&amp;loc=fromreflist
/mathscinet/pdf/1085488.pdf?pg1=MR&amp;s1=93i:42003&amp;loc=fromreflist
/mathscinet/pdf/1480377.pdf?pg1=MR&amp;s1=98i:65110&amp;loc=fromreflist
/mathscinet/pdf/1414419.pdf?pg1=MR&amp;s1=97m:65223&amp;loc=fromreflist
/mathscinet/pdf/1475002.pdf?pg1=MR&amp;s1=99a:65158&amp;loc=fromreflist


value problem. Comput. Methods Appl. Mech. Engrg.157, 267–287 (1998)MR1634292
(99d:86002)

28. R. Schneider: Multiskalen- und Wavelet-Matrixkompression: Analysisbasierte Methoden zur
Lösung großer vollbesetzter Gleichungssysteme. Stuttgart: B.G.Teubner, 1998. (in German)
MR1623209 (99f:65067)

29. I. Sloan: Error analysis of boundary integral methods. Acta Numerica1, 287–339 (1992)
MR1165728 (94f:65117)

30. A. Zenisek: Nonlinear Elliptic and Evolution Problems and Their Finite Element Approxima-
tion. London: Academic Press, 1990MR1086876 (92c:65003)

Note: This list reflects references listed in the original paper as accurately as possible with no
attempt to correct errors.

c© Copyright American Mathematical Society 2003, 2009

/mathscinet/pdf/1634292.pdf?pg1=MR&amp;s1=99d:86002&amp;loc=fromreflist
/mathscinet/pdf/1634292.pdf?pg1=MR&amp;s1=99d:86002&amp;loc=fromreflist
/mathscinet/pdf/1623209.pdf?pg1=MR&amp;s1=99f:65067&amp;loc=fromreflist
/mathscinet/pdf/1165728.pdf?pg1=MR&amp;s1=94f:65117&amp;loc=fromreflist
/mathscinet/pdf/1086876.pdf?pg1=MR&amp;s1=92c:65003&amp;loc=fromreflist

