Contents

I Theory 1

1 Analysis of a Multigrid Algorithm for the Mortar Finite Element Method (BRAESS) 3

2 Optimized Schwarz Methods (GANDER, HALPERN, NATAF) 15

3 Dual and Dual-Primal FETI Methods for Elliptic Problems with Discontinuous Coefficients in Three Dimensions (KLAWONN, WID- LUND) 29

4 Decomposition of Energy Space and Virtual Control for Parabolic Systems (LIONS) 41

5 On Schwarz Methods for Monotone Elliptic PDEs (LUI) 55

6 Operator Theoretical Analysis to Domain Decomposition Methods (SAITO, FUJITA) 63

II Algorithms 71

7 The mortar element method with overlapping subdomains (ACHDOU, MADAY) 73

8 Mesh adaptivity in the mortar finite element method (BERNARDI, HECHT) 83

9 Adaptive ENO-Wavelet Transforms for Discontinuous Functions (CHAN, ZHOU) 93

10 A Two-Stage Multi-Splitting Method for Non-Overlapping Domain Decomposition for Parabolic Equations (DAOUD, WADE) 101

11 Domain Decomposition and Splitting Methods for Mortar Mixed Approximations to Parabolic Problems (FAILLE, GAIFFE, GLOWIN- SKI, LEMONNIER, MASSON) 109 vii

12 Mortar Projection in Overlapping Composite Mesh Difference Methods (GOOSSENS, CAI) 117 13 The direct method of lines for incompressible material problems on polygon domains (HAN, HUANG) 125 14 The Coupling of Natural BEM and Composite Grid FEM (HU, YU)133 15 Direct Mehtod of Lines for Solving an Elliptic Transmission Problem (KITAHARA, KOSHIGOE) 143 16 Finite Difference Method with Fictitious Domain Applied to a Dirichlet Problem (KOSHIGOE, KITAHARA) 153 17 New Interface Conditions for Non-overlapping

Domain Decomposition Iterative Procedures (KWON, SHEEN) 163 18 On the Interface and Two-Level Preconditioners in Newton-Schwarz Method (LEE) 171 19 A Mortar Finite Element Method for Plate Problems (MARCINKOWSKI)183 20 Bounds for Linear-Functional Outputs of Coercive Problems in Three Space Dimensions (PARASCHIVOIU) 191 21 Efficient and fast numerical methods to compute fluid flows in the geophysical β plane (SAKAJO) 199 22 Boundary Element Scheme with Domain Decomposition Approach for Moving Interface Phenomenon (SUGINO,IMAI,TOSAKA) 207 23 Two iterative substructuring methods for Maxwell’s equations with discontinuous coefficients in two dimensions (TOSELLI) 215 24 FEM-FSM Combined Method for 2D Exterior Laplace and Helmholtz Problems (USHIJIMA) 223 25 A Parallel Interface Preconditioner for the Mortar Element Method in Case of Jumping Coefficients (VASSILEVSKI) 231 26 The Application of Operator Split Method to Large-Scale Reservoir Simulatios Part I. a Priori Estimates (ZHANG) 241

III Applications 249

27 Minimum Overhead Data Partitioning Algorithms for Parallel Video Processing (ALTILAR, PAKER) 251

28 The Mortar Element Method for 3D Maxwell’s equations: analysis and application to magnetodynamics (BUFFA, MADAY, RAPETTI)259

29 Solving non-linear electronic packaging problems on parallel computers using domain decomposition (CHOW, BAILEY, ADDISON) 271

30 A heterogeneous domain decomposition for initial– boundary value problems with conservation laws and electromagnetic fields (COCLICI, WENDLAND, HEIERMAN, AUWETER) 281

31 A Defect Correction Method for the Retrieval of Acoustics Waves (DJAMBAZOV, LAI, PERICLEOUS) 289

32 Numerical solution of vascular flows by heterogeneous domain decomposition methods (FATONE, GERVASIO, QUARTERONI) 297

33 Domain decomposition methods for a coupled vibration between an acoustic field and a plate (FENG, XIE) 305

34 Domain Decomposition for Kalman Filter Method and Its Application to Tidal Flow at Onjuku Coast (FUJIMOTO,KAWAHARA) 315

35 Two level Domain Decomposition for Multi-clusters (GARBEY, TROMEUR- DERVOUT) 325

36 A Domain Embedding Method for the Direct Numerical Simulation of Fluidization and Sedimentation Phenomena (GLOWINSKI, PAN, JOSEPH) 341

37 Parallel 3D Maxwell Solvers based on Domain Decomposition Data Distribution (HAASE, KUHN, LANGER) 353

38 A Fictitious Domain Decomposition Method for High Frequency Acoustic Scattering Problems (HETMANIUK, FARHAT) 365

39 Numerical computation for some competition-diffusion systems on a parallel computer (IKOTA, MIMURA, NAKAKI) 373

40 Domain Decomposition Method Applied to Radiation Problems (KAKO, KANO, LIU, YAMASHITA) 381

41 Application of the Domain Decomposition Method to the Flow around the Savonius Rotor (KAWAMURA, HAYASHI, MIYASHITA) 393

42 An Artificial Boundary Condition for the Numerical Computation of Scattering Waves (KOYAMA) 401

43 Domain decomposition methods for welding problems (LAI, IEROTHEOU, PALANSURIYA, PERICLEOUS) 411

44 FETI-DP: An Efficient, Scalable and Unified Dual-Primal FETI Method (LESOINNE, PIERSON) 421 45 A blackbox reduced-basis output bound method for shape optimization (MACHIELS, MADAY, PATERA, ROVAS) 429 46 Best N-term capacitance approximation on sparse grids (OSWALD)437 47 Shape Optimization for an Acoustic Problem (SUITO, KAWARADA)445