
Preface

This volume contains a selection of 71 refereed papers presented at the 17th

International Conference on Domain Decomposition Methods held at St. Wolf-
gang/Strobl, Austria, July 3 - 7, 2006.

1 Background of Conference Series

Domain Decomposition (DD) is an active, interdisciplinary research area
concerned with the development, analysis, and implementation of coupling
and decoupling strategies in mathematical and computational models aris-
ing in Computational Science and Engineering. Historically, it has emerged
from the analysis of partial differential equations, beginning with the work
of H. A. Schwarz in 1869, in which he established the existence of harmonic
functions in domains with complicated boundaries (see logo on the cover), con-
tinuing with the variational setting of the alternating Schwarz method by S.L.
Sobolev in 1934, and leading to the powerful “Schwarz machinery” developed
during the last two decades. Another historical origin of modern domain de-
composition methods (DDM) is the classical substructuring techniques which
were first developed by mechanical engineers for the finite element analysis
of complex structures in the 1960s. We note that the DD technologies are
also well suited for treating coupled field problems by hybrid discretization
techniques.

The appearance of parallel computers, in particular, of massively parallel
computers with distributed memory in the mid 1980s, led to an extensive
development of parallel algorithms for solving partial differential equations —
problems which play a fundamental role in computational sciences. Time was
therefore then right to organize the first international conference, which was
held in Paris in 1987. There are now conferences in this series with roughly
18-month intervals:

• Paris, France, 1987
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• Los Angeles, CA, USA, 1988
• Houston, TX, USA, 1989
• Moscow, USSR, 1990
• Norfolk, VA, USA, 1991
• Como, Italy, 1992
• University Park, PA, USA, 1993
• Beijing, China, 1995
• Ullensvang, Norway, 1996
• Boulder, CO, USA, 1997
• Greenwich, UK, 1998
• Chiba, Japan, 1999
• Lyon, France, 2000
• Cocoyoc, Mexico, 2002
• Berlin, Germany, 2003
• New York, NY, USA, 2005
• St. Wolfgang, Austria, 2006

The DD conferences are now not only attended by numerical analysts
and people interested in parallel computing, but also by scientists from all
computational sciences.

The activities of the domain decomposition community are coordinated by
the International Scientific Committee on Domain Decomposition Methods:

• Petter Bjørstad, Bergen
• Roland Glowinski, Houston, TX
• Ronald Hoppe, Augsburg and Houston, TX
• Hideo Kawarada, Chiba, Japan
• David Keyes, New York, NY
• Ralf Kornhuber, Berlin
• Yuri Kuznetsov, Houston, TX
• Ulrich Langer, Austria
• Jacques Periaux, Paris
• Alfio Quarteroni, Lausanne, Switzerland
• Zhong-Ci Shi, Beijing
• Olof Widlund, New York, NY
• Jinchao Xu, University Park, PA

Information on and proceedings of the domain decomposition conferences
and the ongoing activities of the domain decomposition community can be
found on the DDM home page

http://www.ddm.org .
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2 The Seventeenth Conference

The 17th International Conference on Domain Decomposition Methods
(DD17) was held at the Institute for Adult Education in St. Wolfgang/Strobl,
Austria, July 3 - 7, 2006. The DD17 was hosted by the Johann Radon
Institute for Computational and Applied Mathematics (RICAM), in coopera-
tion with the Special Research Program F013 (SFB F013) on “Numerical and
Symbolic Scientific Computing” and the Institute for Computational Mathe-
matics (NuMa) of the Johannes Kepler University Linz (JKU). The conference
was chaired by Ulrich Langer (NuMa, RICAM and SFB F013). 162 scientists
from 29 countries participated. Among the highlights were the talks of the 15
invited speakers:

• Mark Adams (Columbia University, USA): Algebraic Multigrid Methods
for Mechanical Engineering Applications,

• Mark Ainsworth (Strathclyde University, UK): Robustness of Some Sim-
ple Smoothers for Finite Element and Boundary Elements on Nonquasiu-
niform Meshes,

• Zoran Andjelić (ABB Schweiz AG, SWITZERLAND): BEM: Opening the
New Frontiers in the Industrial Products Design,

• Martin Gander (University of Geneva, SWITZERLAND): Time Domain
Decomposition Methods,

• Laurence Halpern (University of Paris 13, FRANCE): Schwarz Waveform
Relaxation Algorithms: Theory and Applications,

• Matthias Heinkenschloss (Rice University, USA): Domain Decomposition
Methods for PDE Constrained Optimization,

• Hyea Hyun Kim (Courant Institute of Mathematical Sciences, New York
University, USA): Domain Decomposition Algorithms for Mortar Dis-
cretizations,

• Rolf Krause (University of Bonn, GERMANY): On the Multiscale Solution
of Constrained Problems in Linear Elasticity,

• Yuri Kuznetsov (University of Houston, USA): Domain Decomposition
Preconditioners for Anisotropic Diffusion,

• Raytcho Lazarov (Texas A&M University, USA): Preconditioning of Dis-
continuous Galerkin FEM of Second Order Elliptic Problems,

• Young-Ju Lee (University of California, Los Angeles, USA): Convergence
Theories of the Subspace Correction Methods for Singular and Nearly
Singular System of Equations,

• Günter Leugering (Friedrich-Alexander-University of Erlangen-Nürnberg,
GERMANY): Domain Decomposition in Optimal Control of Partial Dif-
ferential Equations on Networked Domains,

• Jacques Périaux (CIMNE/UPC Barcelona, SPAIN): A Domain Decom-
position/Nash Equilibrium Methodology for the Solution of Direct and
Inverse Problems in Fluid Dynamics,

• Olaf Steinbach (Graz University of Technology, AUSTRIA): Boundary El-
ement Domain Decomposition Methods: Challenges and Applications,
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• Mary Wheeler (University of Texas at Austin, USA): A Domain Decom-
position Multiscale Mortar Mixed Method for Flow in Porous Media.

Ten minisymposia were organized on different topics. In addition, the many
contributed talks and posters contributed to the success of the DD17.

Sponsoring Organizations:

• Institute for Computational Mathematics (NuMa) of the Johannes Kepler
University, Linz (JKU)

• Johann Radon Institute for Computational and Applied Mathematics,
Linz (RICAM)

• Linzer Hochschulfond
• Special Research Program SFB F013 “Numerical and Symbolic Scientific

Computing”
• Springer Verlag
• Township St. Wolfgang
• Township Strobl

Local Organizing Committee Members:

• Sven Beuchler, JKU (Linz)
• Alfio Borzi, University of Graz (Graz)
• Martin Burger, JKU, SFB013 and JKU (Linz)
• Heinz Engl, JKU, SFB013 and JKU (Linz)
• Martin Gander, University of Geneva (Geneva)
• Gundolf Haase, University of Graz (Graz)
• Karl Kunisch, University of Graz (Graz) and RICAM (Linz)
• Ulrich Langer, JKU, SFB013 and JKU (Linz)
• Ewald Lindner, SFB013 and JKU (Linz)
• Joachim Schöberl, RICAM and SFB013 (Linz)
• Olaf Steinbach, Graz University of Technology (Graz)
• Christoph Überhuber, Vienna University of Technology (Vienna)
• Walter Zulehner, JKU (Linz)

The International Scientific Committee would like to thank the members
of the Local Organizing Committee for organizing and managing the confer-
ence. Special thanks go to the conference secretaries, Magdalena Fuchs and
Marion Schimpl, the technical assistants, Wolfgang Forsthuber, Oliver Koch
and Markus Winkler, the program coordinators, Dr. Sven Beuchler, Dipl.-Ing.
David Pusch, and Dr. Satyendra Tomar, the manager of the social program,
Dr. Ewald Lindner, and, last but not least, to Dipl.-Ing. Peter Gruber and
Dr. Jan Valdman for producing the book of abstracts.

More information about the conference can be found on the DD17 home
page

http://www.ricam.oeaw.ac.at/dd17 .
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3 Conference Proceedings, Selected Books, and Survey
Articles

1. P.E. Bjørstad, M.S. Espedal, and David E. Keyes, eds., Proc. Ninth Int.
Conf. on Domain Decomposition Methods for Partial Differential Equa-
tions (Ullensvang, 1997), Wiley, New York, 1999.

2. T.F. Chan, R. Glowinski, J. Périaux, and O. B. Widlund, eds., Proc. Sec-
ond Int. Conf. on Domain Decomposition Methods for Partial Differential
Equations (Los Angeles, 1988), SIAM, Philadelphia, 1989.

3. T.F. Chan, R. Glowinski, J. Périaux, and O. B. Widlund, eds., Proc.
Third Int. Conf. on Domain Decomposition Methods for Partial Differ-
ential Equations (Houston, 1989), SIAM, Philadelphia, 1990.

4. T.F. Chan, T. Kako, H. Kawarada, and O. Pironneau, eds., Proc. Twelfth
Int. Conf. on Domain Decomposition Methods in Sciences and Engineer-
ing (Chiba, 1999), DDM.org, Bergen, 2001.

5. T.F. Chan and T.P. Mathew, Domain Decomposition Algorithms, Acta
Numerica, 1994, pp. 61–143.

6. N.Débit,M.Garbey,R.Hoppe,D.Keyes,Yu.A.Kuznetsov and J.Périaux,
eds., Proc. Thirteenth Int. Conf. on Domain Decomposition Methods in
Sciences and Engineering (Lyon, 2000), CINME, Barcelona, 2002.

7. C. Farhat and F.-X. Roux, Implicit Parallel Processing in Structural Me-
chanics, Computational Mechanics Advances, Vol. 2, 1994, pp. 1–124.

8. R. Glowinski, G. H. Golub, G. A. Meurant and J. Périaux, eds., Proc.
First Int. Conf. on Domain Decomposition Methods for Partial Differen-
tial Equations (Paris, 1987), SIAM, Philadelphia, 1988.

9. R. Glowinski, Y.A. Kuznetsov, G. Meurant, J. Périaux and O. B. Widlund,
eds., Proc. Fourth Int. Conf. on Domain Decomposition Methods for Partial
Differential Equations (Moscow, 1990), SIAM, Philadelphia, 1991.

10. R. Glowinski, J. Périaux and Z. Shi, eds., Proc. Eighth Int. Conf. on
Domain Decomposition Methods in Sciences and Engineering (Beijing,
1995), Wiley, Strasbourg, 1997.

11. I. Herrera, D. Keyes, O. Widlund and R. Yates, eds., Proc. Fourteenth
Int. Conf. on Domain Decomposition Methods in Sciences and Engineer-
ing (Cocoyoc, Mexico, 2002), National Autonomous University of Mexico
(UNAM), Mexico City, 2003.

12. D. Keyes, T.F. Chan, G. Meurant, J.S. Scroggs and R.G. Voigt, eds.,
Proc. Fifth Int. Conf. on Domain Decomposition Methods for Partial
Differential Equations (Norfolk, 1991), SIAM, Philadelphia, 1992.

13. D. Keyes, Y. Saad and D. G. Truhlar, eds., Domain-based Parallelism and
Problem Decomposition Methods in Computational Science and Engineer-
ing, SIAM, Philadelphia, 1995.

14. D. Keyes and J. Xu, eds., Proc. Seventh Int. Conf. on Domain Decompo-
sition Methods for Partial Differential Equations (University Park, 1993),
AMS, Providence, 1995.
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15. V.G. Korneev and U. Langer, Domain Decomposition and Precondition-
ing, Chapter 22 in Volume 1 (Fundamentals) of the “Encyclopedia of
Computational Mechanics”, ed. by E. Stein, R. de Borst and Th.J.R.
Hughes, John Wiley & Sons, 2004.

16. R. Kornhuber, R. Hoppe, J. Periaux, O. Pironneau, O. Widlund and
J. Xu, eds., Proc. Fifteenth Int. Conf. on Domain Decomposition Methods
in Sciences and Engineering (Berlin, 2003), Springer, Heidelberg, 2004.

17. J. Kruis, Domain Decomposition Methods for Distributed Computing,
Saxe-Coburg Publication, Dun Eaglais, 2005.

18. C.-H.Lai,P.E.Bjørstad,M.Cross, andO.Widlund, eds.,Proc.Eleventh Int.
Conf. on Domain Decomposition Methods (Greenwich, 1999), DDM.org,
Bergen, 2000.

19. U. Langer and O. Steinbach, Coupled Finite and Boundary Element
Domain Decomposition Methods, In “Boundary Element Analysis: Math-
ematical Aspects and Application”, ed. by M. Schanz and O. Steinbach,
Lecture Notes in Applied and Computational Mechanic, Volume 29,
Springer, Berlin, pp. 29-59, 2007.

20. V.I. Lebedev and V.I. Agoshkov, Poincaré-Steklov operators and their
applications in analysis, Academy of Sciences USSR, Dept. of Numerical
Mathematics, Moskow, 1983, (In Russian).

21. P. Le Tallec, Domain Decomposition Methods in Computational Mechan-
ics, Computational Mechanics Advances, Vol. 1, No. 2, 1994, pp. 121–220.

22. J. Mandel, C. Farhat and X.-C. Cai, eds., Proc. Tenth Int. Conf. on
Domain Decomposition Methods in Science and Engineering (Boulder,
1997) AMS, Providence, 1998.

23. S. Nepomnyaschikh, Domain Decomposition Methods, In “Lectures on
Advanced Computational Methods in Mechanics”, ed. by J. Kraus and
U. Langer, Radon Series on Computational and Applied Mathematics,
de Gruyter, Berlin, 2007.

24. P. Oswald, Multilevel Finite Element Approximation: Theory and Appli-
cations, Teubner Skripten zur Numerik, Teubner-Verlag, Stuttgart, 1994.

25. L. Pavarino and A. Toselli, Recent Developments in Domain Decomposi-
tion Methods. Proc. Workshop held in Zürich in 2001, Lecture Notes in
Computational Sciences and Engineering, Vol. 23, Springer, Heidelberg,
2002.

26. A. Quarteroni, J. Periaux, Y.A. Kuznetsov, and O. B. Widlund, eds.,
Proc. Sixth International Conference on Domain Decomposition Methods
in Science and Engineering (Como, 1992) AMS, Providence, 1994.

27. A. Quarteroni and A. Valli, Domain Decomposition Methods for Partial
Differential Equations, Oxford Sciences Publications, Oxford, 1999.

28. B. F. Smith, P. E. Bjørstad and W. Gropp, Domain Decomposition:
Parallel Multilevel Methods for Elliptic Partial Differential Equations,
Cambridge University Press, Cambridge, 1996.
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29. O. Steinbach, Stability Estimates for Hybrid Coupled Domain Decomposi-
tion Methods, Lecture Notes in Mathematics, Vol. 1809, Springer, Berlin,
2003.

30. A. Toselli and O. Widlund, Domain Decomposition Methods – Algorithms
and Theory, Springer, New York, 2005.

31. O. Widlund and D.E. Keyes, eds., Proc. Sixteenth Int. Conf. on Domain
Decomposition Methods in Sciences and Engineering (New York City,
2005), Springer, Heidelberg, 2007.

32. B. Wohlmuth, Discretization Methods and Iterative Solvers Based on Do-
main Decomposition, Volume 17 of Lecture Notes in Computational Sci-
ence and Engineering, Springer, Berlin, Heidelberg, 2001.

33. J. Xu, Iterative Methods by Space Decomposition and Subspace Correc-
tion: A unifying approach, SIAM Review, Vol. 34, No. 4, 1992, pp. 581–
613.

34. J. Xu and J. Zou, Some Nonoverlapping Domain Decomposition Methods,
SIAM Review, Vol. 40, No. 4, 1998, pp. 857–914.

4 Organization

Parts I and III of the proceedings collect the plenary and contributed presen-
tations, respectively; the papers appear in alphabetical order by the first-listed
author. In part II “Minisymposia”, the organizers of the minisymposia pro-
vide short introductions to the minisymposia. Within each minisymposium
section, the papers again appear in alphabetical order.
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