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Congress Venue

The Fourth International Congress on Industrial and Applied Mathematics will take place at the Uni-
versity of Edinburgh, George Square Campus from Sunday 4 July to Friday 9 July 1999. Information
about all aspects of the Congress can be obtained from staff at the Chaplaincy Centre which is at
1 Bristo Square.

Patrons

The Joint Patrons of the Congress are H.R.H. The Prince Philip, Duke of Edinburgh, K.G., K.T. and
The Right Hon. The Lord Mackay of Clashfern.

Message from the Lord Provost of Edinburgh, Eric Milligan

As Lord Provost of Edinburgh, I am delighted to welcome you to the City for the Fourth International
Congress on Industrial and Applied Mathematics. I would like in particular, to welcome those of you
who are visiting Edinburgh for the first time. I know that you will have a very busy time attending
the Congress, but I do hope that in the course of your visit you will be able to enjoy something of
Edinburgh and its many attractions.

Edinburgh is a beautiful, dynamic, prosperous European city, benefiting from a unique architectural
heritage and a magnificent natural setting. It is host to many thousands of visitors who come here

- throughout the year to enjoy numerous cultural and sporting events such as “Edinburgh’s Hogmanay”

and the Edinburgh International Festival.
Edinburgh is also the home of government, law, the churches and banking in Scotland and enjoys a
reputation for academic excellence and for offering a superb quality of life to those who live and work

_here. With a Scottish Parliament being established in the city for the first time in three hundred years,

Edinburgh will enter the next Millennium as a more complete capital city.

I do hope that you will enjoy attending this important Congress in Edinburgh. I hope the Congress
will be successful and I hope that you will come back to Edinburgh again on many future occasions
whether it be for leisure or business.

Message from the Chairman of ICTAM 99, Sir Michael Atiyah

It is a great pleasure to welcome all the participants to the Fourth International Congress of Industrial
and Applied Mathematics. ICIAM 99 follows the tradition of its successful predecessors in Paris (87),
Washington (91) and Hamburg (95). We have laid on what we hope you will find an interesting and
varied scientific programme We also hope you will enjoy the social occasions and that you will take
the opportunity to explore this beautiful city.
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How to use the Programme

The Congress programme consists of plenary lectures, mini-symposia, contributed lectures and posters. The
Timetable Structure gives an overview of the programme. To find your way through the programme we suggest
that you use the Contents on page 5, the Index of Organisers on page 174 and the Index of Speakers on page 184.

Details of the programme in chronological order begin on page 10. Each day is divided into a morning and
afternoon session. An overview followed by a detailed programme is given for each session. The explanation of
abbreviations for room names in the overview sections can be found below.

The abstracts of the plenary lectures and the summaries of the mini-symposia are contained in this book, whereas
the abstracts of the minisymposia talks, the contributed lectures and the poster presentations are contained in
the Book of Abstracts.

In this book, the page reference in brackets on the right-hand side of the title of a lecture refer to the page
number in the Book of Abstracts where the abstract can be found (if submitted to organisers in time).

Because of space limitations, only the name of the presenting speaker is included in the Programme and the

Index. Details of co-authors are contained in the abstracts.

The updated electronic version of the Final Programme is available (before, during, and after the Congress) on
the ICTAM99 web page,

http://www.ma.hw.ac.uk/iciam99/
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Building and Room Codes

McEwan Hall MH
George Square Lecture Theatre GS
Chaplaincy Centre CC
Teviot Row House TRH
Appleton Tower AT
Appleton Tower, Lecture Theatre 1 AT-1
Appleton Tower, Lecture Theatre 2 AT-2
Appleton Tower, Lecture Theatre 3 AT-3
Appleton Tower, Lecture Theatre 4 AT-4
Appleton Tower, Lecture Theatre 5 AT-5
Appleton Tower, Seminar Room 6 AT-6
Appleton Tower, Seminar Room 8 AT-8
Appleton Tower, Room 2.A1 AT-2.A1
Appleton Tower, Room 2.A2 AT-2.A2
Appleton Tower, Room 2B AT-2B
Appleton Tower, Room 2C AT-2C
Appleton Tower, Room 2D AT-2D
Appleton Tower, Room 2E AT-2E
Appleton Tower, Room 2F AT-2F
Adam Ferguson Building AFB
Adam Ferguson Building, Room 10 AFB-10
Adam Ferguson Building, Room 13 AFB-13
Adam Ferguson Building, Room 14 AFB-14
Adam Ferguson Building, Room 17 AFB-17
Adam Ferguson Building, Room 18 AFB-18
Adam Ferguson Building, Room 19 AFB-19
Management School MS
Management School, Lecture Theatre 1 MS-1
Management School, Lecture Theatre 3 MS-3
Management School, Lecture Theatre 4 MS-4
| Management School, Lecture Theatre 5 MS-5
| David Hume Tower DHT
| David Hume Tower, Lecture Theatre B DHT-B
| David Hume Tower, Lecture Theatre C DHT-C
David Hume Tower, Faculty Room North DHT-N
David Hume Tower, Faculty Room South DHT-S
David Hume Tower, Room 3.01 DHT-3.01
David Hume Tower, Room 3.18 DHT-3.18
David Hume Tower, Room 4.01 DHT-4.01
David Hume Tower, Room 4.18 DHT-4.18
: David Hume Tower, Lower Foyer DHT-LF
William Robertson Building WRB
William Robertson Building, Seminar Room 1 WRB-1
William Robertson Building, Seminar Room 2 WRB-2
William Robertson Building, Seminar Room 3 WRB-3
William Robertson Building, Seminar Room 4 WRB-4
William Robertson Building, Lecture Theatre 8 WRB-8
William Robertson Building, Seminar Room 11 WRB-11
William Robertson Building, Seminar Room 9 WRB-9

William Robertson Building, Seminar Room 10 WRB-10
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Overview

ICIAM 99

Monday, 5 July, Morning Session

09.15 — 10.30 Opening Ceremony

11.00 — 13.00 Mini-Symposia

MSP-001
MSP-002
MSP-011
MSP-013
MSP-019

MSP-031

MSP-033

MSP-037

MSP-040
MSP-057

MSP-071
MSP-079
MSP-087

MSP-090
MSP-100
MSP-103
MSP-108

MSP-123
MSP-125
MSP-150

MSP-168
MSP-187
MSP-255
MSP-257

MSP-260
MSP-264
MSP-270

Rotary Flows

Stochastic Models for Turbulent Diffusion and Environmental Pollution
Applications of Random Dynamical Systems (RDS) I

Nonlocal Elliptic-Parabolic Problems in Reaction-Diffusion Equations

New Developments in Partial Differential Equations, in the Calculus of Varia-
tions, in Simulation and Applications to Materials I

Fractals and Scaling in Industrial and Environmental Applications
Analysis of Boundary Value Problems for PDEs I

Integral Transforms, Spectral Representation, Boundary Value Problems and
the D-Bar Problem

A-Posteriori Error Estimation and Adaptive Procedures in Finite Elements I

Kinetic and Gas Dynamic Models for the Simulation of Semiconductor Devices
and their Manufacturing Processes 1

New Numerical Methods for Geometrical Optics
Wave Field Decomposition Methods in Direct and Inverse Scattering I

The Dynamics of Granular Materials: Physical Modeling and Mathematical
Analysis I

Differential Algebraic Equations and Descriptor Systems
Detailed Mathematical Modeling of Reactive Flows
Optimal Targeted Network Approximations of PDE Solutions I

History Dependent Material Behavior: Constitutive Models and Mathematical
Analysis

Nonlinear and Dynamical Signal Processing
The ECMI Special Interest Group on » Mathematics of Polymers” I

New Challenges in Modeling Active Sensors/Actuators in Structures and Ma-
terials

Nonlinear Gravity-Capillary Free Surface Flows I
Reduced-Order Modeling of Large-Scale Systems and Applications in Industry
Dynamic Problems in Fracture

Evaluating Integral Functionals from CFD Calculations - Superconvergence,
Error Analysis, Adaptation

Computational Electromagnetics I
Schlumberger Minisymposia Reviews 1
Statistical and Deterministic Approaches to Large Scale Problems

AT-1
DHT-S
WRB-10
WRB-4
WRB-11

AT-8
MS-5
MS-4

AT-5
WRB-9

DHT-4.18
AT-2B
WRB-2

DHT-4.01
AT-3
AT-4

DHT-C

DHT-3.01
MS-1
AFB-10

AT-2
MS-3
AFB-19
DHT-B

DHT-N
WRB-8
WRB-1




Monday, 5 July, Morning Session 11

Monday, 5 July, Morning Session
Details

09.15 — 10.30 Opening Ceremony

Opening Ceremony McEwan Hall

ICIAM 99 will be opened by H.R.H. The Prince Philip, Duke of Edinburgh, K.G., K.T, who is a Joint Patron of the
Congress.

The Committee for International Conferences on Industrial and Applied Mathematics have established four prizes to
recognise outstanding achievments in applied mathematics and these will awarded also at the Opening Ceremony. The
Lagrange prize will be awarded to individual mathematicians who have made an exceptional contribution to applied
mathematics throughout their career. The Lothar Collatz prize will be awarded to an individual scientist under 42
years of age for outstanding work in industrial and applied mathematics. The SIAM Pioneer Prize will be awarded
for pioneering work introducing applied mathematical methods and scientific computing techniques to an industrial
problem area or new scientific field of applications. The Maxwell Prize which is funded by the IMA and the James
Clerk Maxwell Foundation is to provide international recognition to a mathematician who has demonstrated originality
in applied mathematics.

For security reasons, participants are asked to be in McEwan Hall by 9.15am.

11.00 — 13.00 Mini-Symposia

MSP-001 Appleton Tower, Lecture Theatre 1
Rotary Flows

Organisers: CONLISK, A Terrence (Ohio State University, USA)
SMITH, Frank T (University College London, UK)

Flows generated by rotation of bodies occur in a wide variety of situations. The applications include turbomachinery,
helicopters, mixers, natural rotors, and geophysical flows. Often small length scale phenomena are important to resolve
in these problems so that a purely computational approach is not feasible. In addition, time scales can be fairly short
so that a purely experimental approach is not adequate either. In this mini-symposium, we discuss problems such as
boundary layers on rotating blades, the origin of the tip vortex on a rotating blade and the influence of boundary layers
in a rapidly rotating fluid from an analytical and computational perspective. Complex flow phenomena which have been
observed on helicopter blades and which can impede efficient design of the blades are also presented.

SMITH, Frank T (University College London, UK) Rotary blade-wake flows p. 14
PAGE, Michael A (Monash University, Australia) Boundary-layer analysis for rapidly rotating flows p. 14
CONLISK, A Terrence (Ohio State University, USA) The rotor-tip vortex: Structure and interactions p. 14

KOMERATH, Narayanan M (School of Aerospace Engineering, Georgia Institute of Technology, Atlanta, USA) Mea-
surement of vortices generated by rotary wings (p. 14)
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MSP-002 David Hume Tower, Faculty Room South
Stochastic Models for Turbulent Diffusion and Environmental Pollution

Organisers: CHATWIN, Philip C (Applied Mathematics, University of Sheffield, UK)
SULLIVAN, Paul J (Applied Mathematics, University of Western Ontario, Canada)

Turbulent diffusion is the controlling process for much environmental pollution, including that associated with many
industrial accidents. But, strictly, it is still an unsolved mathematical problem. Abundant and recent high quality data-
sets increasingly emphasize the need for models that represent physical reality to be stochastic. The same is true for
industrial risk assessment. In this minisymposium, different but complementary mathematical approaches to stochastic
modelling will be discussed. A strong common theme will be how basic physics, which controls the probabilities through
the basic advection-diffusion equation is incorporated. Another theme will be the comparison with data, requiring novel
data-analysis.

NIELSEN, Morten (Risoe National Laboratory, Denmark) Prediction of concentration fluctuations by combination
of a Plume-Meander model and an empirical stochastic model for in-plume fluctuations - (p. 15)
BORGAS, Michael (CSIRO Atmospheric Research, Australia) Lagrangian stochastic modelling of dispersion - from
theory to practice (p. 14)
YEE, Eugene (DRE Suffield, DND, Canada) Probability theory as logic for representation of uncertainty in turbulent
diffusion problems (p. 15)
CHATWIN, Philip C (Applied Mathematics, University of Sheffield, UK) Simple concepts underlying the structure
of probabilistic models for concentration and dosage (p. 15)
SULLIVAN, Paul J (Applied Mathematics, University of Western Ontario, Canada) The PDF of scalar concenémtiogb
p.- 15

MSP-011 William Robertson Building, Seminar Room 10
Applications of Random Dynamical Systems (RDS) I
(see also Part II, MSP-242, p. 36)

Organisers: NAMACHCHIVAYA, N Sri (University of Illinois, Urbana-Champaign, USA)
SOWERS, Richard (University of Illinois, Urbana-Champaign, USA)

During the past ten years there has been a great interest and real progress in stability theory of stochastic systems,
stochastic bifurcation theory and large deviation theory. These progress in the theory has led to the development of
reliable methods for computing characteristic quantities in random dynamical systems. The emphasis of the proposed
Mini-Symposium will be on probabilistic MODELING of Systems, emerging APPLICATIONS of RDS in engineering
and economics and NUMERICAL analysis of RDS. Nonlinear behavior, uncertainties, spatial and temporal randomness
along with development of methods to analyze the complex interactions between noise, stability, and nonlinearities will
be the focus of this Mini-Symposium. The proposed Mini-Symposium will bring together mathematicians, physicists,
engineers and economists and emphasize the study of the foregoing problems and interaction between these groups.

BAXENDALE, Peter H (University of Southern California, USA) Bifurcation theory for stochastic differential equa-
tions (p. 22)
IMKELLER, Peter (Humboldt-Universitit zu Berlin, Institut fiir Mathematik, Berlin, Germany) Explicit description
and global properties of Lyapunov exponents and rotation numbers of systems generated by two-dimensional

stochastic differential equations (p. 22)
WIHSTUTZ, Volker (University of North Carolina, Charlotte, USA) Stability maps for systems with noise induced
stability (p. 23)

NAMACHCHIVAYA, N Sri (University of Illinois, Urbana-Champaign, USA) Stochastic stability and bifurcation
(p- 22)
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MSP-013 William Robertson Building, Seminar Room 4
Nonlocal Elliptic-Parabolic Problems in Reaction-Diffusion Equations

Organisers: CARRILLO, José A (University of Texas at Austin, Texas, USA)
LACEY, Andrew A (Heriot-Watt University, Edinburgh, UK)

In recent years many interesting problems arising in mathematical physics have been modelled by equations with nonlocal
terms of integral type. Examples include the stationary distribution of charged or mass particles in statistical mechanics,
temperature variation in electrical conduction, and thermo-viscous flow. The minisymposium will demonstrate the use of
analytical tools such as comparison functions, imbedding theorems and variational principles to determine properties of
solution and qualitative behaviour. It is aimed at applied analysts with interest in physical problems and also scientists
who might meet such models in their work. :

LACEY, Andrew A (Heriot-Watt University, UK) Thermal runaway in nonlocal models of Ohmic heating (p. 25)
CHIPOT, Michel (Universitat Ziirich, Institut fiir Mathematik, Ziirich, Switzerland) On the asymptotic behaviour of

some nonlocal problems (p. 24)
SOUPLET, Philippe (Département de Mathématiques, Université de Picardie, France) Blowup behaviour in nonlocal
versus local reaction-diffusion equations (p. 25)
CARRILLO, José A (Department of Mathematics, University of Texas at Austin, Texas, USA) Some results about
nonlocal problems with decreasing nonlinearity of exponential type (p. 24)
MSP-019 William Robertson Building, Seminar Room 11

New Developments in Partial Differential Equations, in the Calculus of Variations,

in Simulation and Applications to Materials I
(see also Part II, MSP-020, p. 29; Part III, MSP-021, p. 47; Part IV, MSP-022, p. 64; Part V, MSP-023, p. 82;
Part VI, MSP-024, p. 102)

Organisers: FONSECA, Irene (Center for Nonlinear Analysis, Carnegie Mellon University, Pitts-
burgh, USA)
KINDERLEHRER, David (Center for Nonlinear Analysis, Carnegie Mellon University,
Pittsburgh, USA)

This minisymposium brings together scientists working in neighbouring disciplines within the areas of Mechanics, Anal-
ysis, and Scientific Computation. Recent advances in the study of materials with underlying mathematical problems
at the forefront of traditional theories have motivated new developments in applied mathematics. The goal of this
minisymposium is to disseminate current progress in the development of mathematical techniques and physical theory
as these contribute to a better understanding of multiple scale structures and multiple scale systems. Topics include
microstructure, thin structures, phase transformations, magnetic materials, conservation laws, materials design, and
related questions. :

TARTAR, Luc C (Carnegiev Mellon University, Pittsburgh, USA) The applications of H-measures and their variants

to partial differential equations from continuum mechanics and physics (p. 35)
MILTON, Graeme W (Department of Mathematics, University of Utah, USA) Bounding the stress-strain relation of
non-linear composites (p. 34)
BOUCHITTE, Guy (University of Toulon, France) Singular perturbations related to a potential degenerated at
infinity: Applications to nucleation and free discontinuity problems (p. 31)
LUCKHAUS, Stephan (Universitaet Leipzig, Germany) Stefan problems as gradient flows for the entropy Stefan
problems as gradient flows for the entropy p- 33

PEDREGAL, Pablo (Universidad de Castilla-La Mancha, Spain) Relazation in magnetostriction p- 34
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MSP-031 Appleton Tower, Seminar Room 8
Fractals and Scaling in Industrial and Environmental Applications

Organisers: GOMATAM, Jagan (Glasgow Caledonian University, UK)
BORODICH, Feodor M (Glasgow Caledonian University, UK)

Many physical, industrial and environmental processes are naturally described as systems which obey the law of bounded
dilation similarity. In recent years much attention has been paid to the development of new similarity methods which
|include fractal approaches, parametric-homogeneity, complex fractal exponents and other scaling and renormalization
techniques. The minisymposium reflects the state of the art as well as provides an opportunity to discuss many new
results in this field, in particular novel applications of the scaling and fractal methods to problems of fracture, failure
predictions, development of probabilistic processes on fractal trees, and the calculation of the physical properties of
heterogeneous composites.

GOMATAM, Jagan (Glasgow Caledonian University, UK) Fractal morphology of deposits in heat exchangers and

their physical properties p. 42

LOUIS, Enrique (Universidad de Alicante, Spain) Scaling laws in fracture p- 42;
BORODICH, Feodor M (Department of Mathematics, Glasgow Caledonian University, UK) Self-similar models and
size effect of multiple fracture (p. 42)
ONISHCHENKO, Dmitry A (Institute for Problems in Mechanics, RAS, Moscow, Russia) Strength of fractal trees
and renormilization group method (p. 43)
SORNETTE, Didier (IGPP, UCLA, USA and CNRS, LPMC, France) Failure prediction in heterogeneous materials
using complex fractal dimensions (p. 43)
MSP-033 ' Management School, Lecture Theatre 5

Analysis of Boundary Value Problems for PDEs I
(see also Part II, MSP-034, p. 29; Part III, MSP-035, p. 47)

Organiser: KRUTITSKII, Pavel (Moscow State University, Russia)

Similar boundary value problems can be effectively used for mathematical modelling in different areas of natural sciences.
The minisymposium gives a survey of a wide range of boundary value problems arising in applications and presents
constructive methods for their analysis. These methods enable either to obtain a representation for a solution or to
predict its properties and behaviour. The talks are concerned with nonclassical impulse evolutionary problems describing
automatic systems in industry, elliptic problems in nonsmooth and cracked domains, aerodynamics problems, such as
flow over wings, diffusion and diffraction problems. Constructive methods to be discussed at minisymposium include
methods of functional analysis and qualitative theory for general problems, methods of local analysis, Neumann series,
separation of variables in nonclassical problems, analysis of integral and pseudodifferential equations associated with
boundary value problems in case of nonsmooth and complicated domains. Special emphasis will be given to the theory
of singular integral equations and to construction of their approximate solutions.

TAHl{A, Kazuaki (Institute of Mathematics, University of Tsukuba, Tsukuba, Japan) Diffusions and boundarg(/ valu;
problems p- 45

MEDKOVA, Dagmar (Mathematical Institute, Academy of Sciences of the Czech Republic, Czech Republic) Construc-
tion of the solution of the Dirichlet problem in nonsmooth domains (p. 45)
HINDER, Rainer (Weierstrass-Institut fuer Angewandte Analysis und Stochastik im Forschungsverbund Berlin e.V.,
Germany) Analysis and numerics of the conical diffraction problem (p. 44)
TRENOGIN, Vladilen A (Moscow State Steel and Alloys Institute, Russia) Generalized Lagrange formula and ab-
stract boundary value problem (p. 46)




Monday, 5 July, Morning Session 15

MSP-037 Management School, Lecture Theatre 4
Integral Transforms, Spectral Representation, Boundary Value Problems and the
D-Bar Problem

Organisers: FOKAS, Athanasios S (Department of Mathematics, Imperial College, UK)
PELLONI, Beatrice (Department of Mathematics, Imperial College, UK)

The "inverse scattering” or "inverse spectral method” is a nonlinear Fourier transform method, which can be used
for the solution of initial value problems for integrable nonlinear PDE’s. Recently, this method has been extended to
the solution of boundary value problems in arbitrary domains. It is interesting that these results have motivated the
discovery of a new transform method for solving linear PDE’s in two variables. The new method can be used to solve
problems with complicated boundary conditions and/or complicated domains. This development unifies and extends
several branches of classical applied mathematics: the classical transform method for simple linear PDE’s, the solution of
linear PDE’s by the Wiener-Hopf and other similar techniques, the treatment of integral nonlinear PDE’s; furthermore
it extends those results to arbitrary domains. Applications include fluid mechanics, acoustics and elasticity.

PELLONI, Beatrice (Imperial College, Mathematics Dept., London UK) Linear and integrable nonlinear PDEs in

arbitrary domains (p. 48)
SUNG, Li-Yeng (University of South Carolina, USA) Initial-boundary value problems for linear evolution equations
on the half-line (p. 48)
FOKAS, Athanasios S (Department of Mathematics, Imperial College, UK) An integral transform method for the
Laplace equation in an arbitrary polygon (p. 48)
MSP-040 Appleton Tower, Lecture Theatre 5

A-Posteriori Error Estimation and Adaptive Procedures in Finite Elements I
(see also Part II, MSP-041, p. 29)

Organisers: BABUSKA, Ivo M (The University of Texas at Austin, USA)
STROUBOULIS, Theofanis (Texas A&M University, USA)

The quality of the computed data of interest is essential in the numerical treatment of PDE’S in engineering and scientific
computations. The goal of the a-posteriori error estimations is to obtain accurate and close upper and lower estimates
of the error in the computed data of interest. In the recent years, progress has been made especially in solving elliptic
equations with applications in solid mechanics. The aim of the adaptive procedures is to obtain desired results in the
range of prescribed accuracy in the cheapest way. Most present approaches have a heuristic character or at best are
asymptotic. The talks will present the state-of-the-art in theory, computations and engineering applications.

AINSWORTH, Mark (Strathclyde University, Glasgow, UK) A posteriori error estimation for singularly perturbed
problems (p. 48
BABUSKA, Ivo M (Texas Institute for Computational and Applied Mathematics, University of Texas at Austin, USA
Guaranteed A-posteriori upper and lower bounds for the exact error in the FEM and their iterative enhancement

(p. 48)
WOHLMUTH, Barbara (University Augsburg, Germany) Local A posteriori error estimators for nonconforming
discretization techniques (p. 49)
STEIN, Erwin (Institute for Structural and Numerical Mechanics, University of Hannover, Germany) Hierarchical
finite-element- and model-adaptivity for composites (p. 49)
MSP-057 William Robertson Building, Seminar Room 9

Kinetic and Gas Dynamic Models for the Simulation of Semiconductor Devices and

their Manufacturing Processes 1
(see also Part II, MSP-253, p. 36)

Organiser: RINGHOFER, Christian (Arizona State University, USA)

Kinetic models for semiconductor device and process simulation model charged particle flow via the Boltzmann equation
(BE). While the BE gives a relatively accurate physical description, the large computational cost limits its use as
a simulation tool. Therefore the BE is frequently replaced by gas dynamic models, derived from the BE through
asymptotics and moment closures. This is the case for the simulation of electron flows in a given device as well as for
the diffusion and deposition processes used in the manufacture of devices. This mini-symposium gives an overview over
recent work on fluid models and their relation to the underlying kinetics from an analytical and numerical perspective.
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GOBBERT, Matthias K (University of Maryland, Baltimore County, USA) A homogenization technique for a kinetic

model for chemical vapor deposition (p. 62)
JUNGEL, Ansgar (Fachbereich Mathematik, Technische Universitét Berlin, Germany) Mized finite-element discretiza-
tions of fluid dynamical models for semiconductors ) (p. 62)
KING, John R (University of Nottingham, UK) Mathematical modelling of diffusion in compound semz’concguctorjs
. p. 62
ROMANO, Vittorio (Politecnico di Bari, sede di Taranto, Italy) Hyperbolic hydrodynamical model for charge trans-
port in semiconductors ‘ (p. 63)
MSP-071 David Hume Tower, Room 4.18

New Numerical Methods for Geometrical Optics

Organiser: BENAMOU, Jean-David (INRIA, France)

The numerical limitations of the classical ray tracing method are either linked to the existence of low density zones
where very few rays enter or, on the contrary, to the apparition of multivalued traveltimes when rays are crossing near
caustics. The mini-symposium will present recently proposed alternate algorithms. They are either based on a new
resolution technique of the associated "kinetic” Liouville equation or on the direct discretization and resolution of the
Eikonal equation with ad-hoc treatment of multivalued travel-times.

BRENIER, Yann (IUF and University Paris 6, France) Moment methods for the Eikonal equation p. 74
RUNBORG, Olof (NADA KTH, Sweden) New results in multiphase geometrical optics p. 74
ENGQUIST, Bjorn (UCLA, USA and NADA KTH, Sweden) Application of level set techniques in geometrical optics

(p- 74)
BENAMOU, Jean-David (INRIA-Rocquencourt, France) Direct computation of phase-space multivalued solutions
of the Eikonal equation (p. 74)
MSP-079 Appleton Tower, Room 2B

Wave Field Decomposition Methods in Direct and Inverse Scattering I
(see also Part II, MSP-080, p. 29; Part III, MSP-081, p. 50)

Organisers: KARLSSON, Anders (Department of Electromagnetic Theory, Lund Institute of Tech-
nology, Sweden)

FISHMAN, Louis (Naval Research Laboratory, USA)

This minisymposium addresses both direct and inverse scattering problems of applied and industrial interest in acoustics,
electromagnetics, and elastodynamics. Wave field decomposition, which correctly captures the kinematics of a scattering
experiment, provides the unifying theme for the one- and multi-dimensional spatial formulations in both the time and
frequency domains which are considered. In conjunction with key ideas from invariant imbedding (reflection and trans-
mission operators), Green’s functions, wave propagators, Dirichlet-to-Neumann operators, pseudodifferential and Fourier
integral operators, and path integrals, theoretical results, exact solution cases, and extensive numerical calculations for
a variety of direct and inverse algorithms are developed.

KREIDER, Kevin L (University of Akron, USA) Scattering problems for nonlinear viscoelastic rods m'(z wav;
-splitting p.- 81

JONSSON, B Lars G (Division of Electromagnetic Theory (TET), Royal Institute of Technology, Sweden) Spectral
decomposition of wave splitting in the presence of anisotropy (p- 80)
STROM, Staffan E G (Department of Electromagnetic Theory, Royal Institute of Technology, Sweden) Identification
-of current sources in a bounded domain for Mazwell’s equations (p. 82)
KARLSSON, Anders (Department of Electromagnetic Theory, Lund Institute of Technology, Sweden) Wave splitting
and wave propagators in spherical coordinates (p. 80)
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MSP-087 William Robertson Building, Seminar Room 2
The Dynamics of Granular Materials: Physical Modeling and Mathematical Anal-
ysis 1

(see also Part II, MSP-088, p. 30)

Organisers: PITMAN, E Bruce (Dept of Mathematics, State University of New York, Buffalo, USA)

SHEARER, Michael (Dept of Mathematics, North Carolina State University, Raleigh,
USA)

The physical properties of granular materials are understood only to a limited extent. Nonetheless, engineers have
formulated constitutive models that purport to describe the behavior of such materials. Many models have been tested
by experiment, and investigated both theoretically and with computer simulation. The field of granular materials is
enjoying a period of intense activity among Physicists and Engineers, with increasing interest from Mathematicians.
Recent developments to be addressed at the minisymposium include new theories of plasticity to model soils and rocks,
discrete models to represent stress distributions in a granular material, numerical simulations of granular flow in hoppers,
and two phase flow models for granular materials. This minisymposium brings together mathematicians, physicists and
engineers, whose talks will address various aspects of the modeling, analysis, and computation of problems involving the
deformation and flow of granular materials. These problems will typically be explored in the contexts of experimental
results and industrial applications. The focus of the minisymposium is on the formulation of constitutive laws and
models, and the mathematical properties of the resulting equations, including analysis and computation.

GREMAUD, Pierre (North Carolina State University, USA) Numerical simulations of granular flows in hoppers

p- 89
SLEMROD, Marshall (Center for Mathematical Sciences, University of Wisconsin, Madison, USA) Generalized 'rgztiona)l
approzimation and Chapman Enskog expansion (p. 90)
HAYES, Brian T (Stevens Institute of Technology, USA) Response of a finite-depth saturated soil to a single-pulse
disturbance p. 89
SHEARER, Michael (North Carolina State University, USA) Properties of granular materials p. 89
-OSINQV, V A (University of Karlsruhe, Germany) Dynamic problems for granular media based on hypoplczsticitg)/
p. 89
MSP-090 David Hume Tower, Room 4.01

Differential Algebraic Equations and Descriptor Systems

Organisers: MEHRMANN, Volker (TU Chemnitz, Chemnitz, Germany)
KUNKEL, Peter (Univ. Oldenburg, Oldenburg, Germany)

Differential algebraic systems play currently an important role in the modelling, analysis, simulation and control in
many applications such as mechanical multibody systems, electrical networks or chemical engineering. While there has
been significant progress in this area in the last 25 years, there are still some widely open problems. These concern
the analysis and numerical solution of heterogeneous systems like for example coupled systems of different types of
partial differential equations, ordinary differential equations and algebraic constraints and also the treatment of over-
and underdetermined systems as they arise in control. In this minisymposium some recent developments in the analysis
and numerical solution of general differential algebraic systems are presented. v

CAMPBELL, Stephen L (North Carolina State University, USA) Numerical DAE integrators and control (p. 91)
- KUNKEL, Peter (Univ. Oldenburg, Oldenburg Germany) Numerical solution of over and underdetermined differ-

ential algebraic equations (p. 91),
STOVER, Ronald (Zentrum fiir Technomathematik, Universitét Bremen, Germany) A new collocation method for
solving linear differential-algebraic BVP (p. 91)

SIMEON, Bernd (FB Mathematik, TU Darmstadt, Germany) Weak descriptor forms for constrained motion in
elastodynamics (p- 91)
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MSP-100 Appleton Tower, Lecture Theatre 3
Detailed Mathematical Modeling of Reactive Flows

Organisers: MASSOT, Marc (CNRS, Equipe d’Analyse Numérique, Université Lyon 1, France)
GIOVANGIGLI, Vincent (CMAP/CNRS, Ecole Polytechnique, France)

The purpose of this mini-symposium is to present recent developments on mathematical modeling of multicomponent
reactive flows involving complex phenomena appearing in combustion processes. Typical of these flows are models
describing detailed transport, complex chemistry, gas-surface interaction, developing instabilities. These fundamental
studies have been made possible in the last few years by the increasing interaction of mathematics and physics of
combustion, yielding results having an impact on both theory and applications.

GIOVANGIGLI, Vincent (CMAP/CNRS Ecole Polytechnique, France) Plane laminar flames with detailed transport
and complex chemistry (p. 100
VOLPERT, Vitaly (University Lyon 1, France) Influence of natural convection on stability of reaction fronts (p. 100
MASSOT, Marc (CNRS, Equipe d’Analyse Numérique, Université Lyon 1, France) Asymptotic stability of equilibrium
states for multicomponent reactive flows with detailed transport and complex chemistry p- 100
ERN, Alexandre (CERMICS, ENPC, France) Detailed modelling of chemical vapor deposition p. 100

MSP-103 Appleton Tower, Lecture Theatre 4
Optimal Targeted Network Approximations of PDE Solutions I
(see also Part II, MSP-104, p. 32)

Organisers: INGERMAN, David (Courant Institute of Mathematical Sciences, USA)
DRUSKIN, Vladimir (Schlumberger-Doll Research, USA)

Historically difference scheme approximation methods focused on global error minimization of solutions of PDEs. For
many practical problems, though, the approximation is needed only at specified regions where the measurements are
made. Important examples of such problems are approximations of Dirichlet-to-Neumann maps for inverse problems
solving and modelling with application to non-destructive testing in geophysics and medical tomography. The focus on
targeted error minimization rather then on global one greatly improves the approximations and leads to many intriguing
problems in mathematics from combinatorics to linear algebra and homogenization.

DRUSKIN, Vladimir (Schlumberger-Doll Research, USA) Gaussian spectral rules for three-point second differences

and their application to numerical solution of PDEs (p. 103)
MORROW, Jim (University of Washington, Seattle, USA) Continuous and discrete Dirichlet-to-Neumann maps for
a plane region (p. 103)

VOGELIUS, Michael (Rutgers University, USA) A homogenization result linking discrete networks to continuous

conductors .
BORCEA, Liliana (Rice University, USA) Matching pursuit for imaging high contrast conductive media (p. 102
ISAACSON, David (Math Dept. RPI, Troy, USA) Problems in electrical impedance imaging p. 103

MSP-108 David Hume Tower, Lecture Theatre C
History Dependent Material Behavior: Constitutive Models and Mathematical
Analysis

Organiser: ALBER, Hans D (Darmstadt University of Technology, Germany)

To utilize the capacity of fast computers and of the finite element analysis in computing the deformation and stress
distribution in metallic structures, constitutive equations are needed which model the properties of metals with sufficient
accuracy. In mechanics and the engineering sciences, therefore, often rather complex constitutive equations have been
developed in the past twenty years. The aims of this mini-symposium are to discuss the mathematical analysis of initial-
boundary value problems containing such constitutive equations, and, from the engineering point of view, to discuss the
identification of parameters in these constitutive equations.
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RASCLE, Michel (Université de Nice, France) Global L? solutions to dynamical elasto-plasticity (p. 107)
SOFONEA Mircea (Université de Perpignan, France) Variational analysis of some contact problems for elastic-
msco-plastzc materials (p- 107)
CHELMINSKI, Krzysztof (Darmstadt University of Technology, Germany) On initial-boundary value problems in
the theory of inelastic deformation of metals (p. 106)
SEDLAN, Konstantin (Universitaet Gesamthochschule Kassel, Germany) Nonlinear viscoelasticity of elastomers:
Constitutive modelling and experimental identification (p. 107)
MSP-123 David Hume Tower, Room 3.01

Nonlinear and Dynamical Signal Processing

Organisers: KADTKE, James B (Scripps Institute of Oceanography, San Diego, USA)

MCLAUGHLIN, Stephen (Dept of Electronics and Electrlcal Engin, University of Ed-
inburgh, UK)

Because of several theoretical advances in the last two decades, and the accessibility now of great computational power,
a variety of new methods have surfaced which attempt to recover and utilize nonlinear and/or dynamical information
from data. In particular, a need generally now exists to develop these techniques in a more rigorous manner, which
allows direct application to real-world problems, and includes approaches for optimal design, calculation of asymptotic
performance measures, feature extraction, and the like. In this session, the speakers will present several such ideas in the
areas of modeling, detection/classification, and inverse problems, and discuss various issues related to their application
to real data.

MCLAUGHLIN, Stephen (Dept of Electronics and Electrical Eng, University of Edinburgh, UK) Nonlinear dynamics

in speech syntheszs and characterisation (p. 119)
ROBINSON, John W C (Natl. Defence Research Est., Sweden) Information theoretic distance measures in stochastic
resonance 120
STARK, Jaroslav (University College London, UK) A Takens Embedding Theorem for stochastic systems Ep 1203

BROOMHEAD David S (University of Manchester Institute of Science and Technology, UK) Embedding, oversampling

and the estzmatwn of nonlinear channels - (p- 119
PENTEK, Aron (Marine Physical Laboratory of the Scripps Institution of Oceanography University of California, USA
Nonlinear classification of time series using dynamical models (p. 120
MSP-125 Management School, Lecture Theatre 1

The ECMI Special Interest Group on ”Mathematics of Polymers” I
(see also Part II, MSP 126, p. 34)

Organiser: CAPASSO, Vincenzo (Dept of Mathematics, University of Milan, Italy)

Polymer industry raises a large amount of relevant mathematical problems with respect to the quality of manufactured
polymer parts. These include in particular questions about: (i) production of the polymeric material from a monomer
(based on the Ziegler-Natta catalytic process), (ii) crystallization kinetics of the polymer melt, (iii) the coupling of the
crystallization process with the fluid dynamics of the manufacturing process like extrusion, injection moulding or film
blowing, etc. In crystallization processes, the final morphology of the crystallized material is a fundamental factor in the
physical properties of a solidified part. Also the long term behaviour of such properties (dimensional stability, physical
ageing, ...) is strongly influenced by the microstructure of the crystallized material. This mini-symposium is aimed at
a unified presentation of some mathematical problems which arise in connection with the above mentioned processes.
The group of speakers participate in the ECMI initiative of establishing an interdisciplinary and transnational Special
Interest Group on the subject. All centers linked to this SIG operate in close relationship with European Industries
involved in the production and manufacturing of polymeric materials. We may like to stress that polymer industry
has indeed a centre of excellence in Europe, so that we may and in fact we do really participate in supporting its high
competitivity.

EDER, Gerhard (Institute of Chemistry, Linz University, Austria) Morphological characteristics in the modelling of
crystallzzatzon kinetics (p. 122)
BURGER, Martin (Industrial Mathematics Institute, University of Linz, Austria) Modelling multi-dimensional crys-
tallization of polymers in interaction with heat transfer (p. 121)
GRAMBERG, Heike J J (Eindhoven University of Technology, The Netherlands) Instablities in industrial processes
for polymer products (p. 122)
MANCINI, Alberto (Dip. di Matematica ”F. Enriques”, Milano, Italy) Isobaric solidification processes of molten
polymers . (p. 122)
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MSP-150 Adam Ferguson Building, Room 10
New Challenges in Modeling Active Sensors/Actuators in Structures and Materials

Organisers: DELFOUR, Michel C (Centre de Recherches Matheématiques, Canada)
CAGNOL, John (Ecoles des Mines de Paris, France)

Devices such as piezoelectric patches or orientation of fibers inside a material are used to achieve sensing/control. They
are found in various industrial applications ranging from pure actuators, to damping mechanisms or to shape the material
as in the theory of formability.

BERNADOU, Michel (Péle universitaire Léonard de Vinci and INRIA, France) Some results on modelization and

approzimation of piezoelectric thin shells (p. 141)
HANSEN, Scott (Iowa State University, USA) Modeling and control of plates with localized piezoelectric patches
p. 141)

HENROT, Antoine (Ecole des Mines and Institut Elie Cartan Nancy, France) Optimization of the shape af the
actuators in an internal control problem (p. 141)
RAOULT, Annie (IMAG, France) Relazation results and applications to nonlinear shell models with directors
(p. 141)

RUSSELL, David (Virginia Tech, USA) Issues in the formation of plates and shells by means of attached and
embedded actuators (p. 142)
MSP-168 Appleton Tower, Lecture Theatre 2

Nonlinear Gravity-Capillary Free Surface Flows I
(see also Part II, MSP-226, p. 35)

Organiser: VANDEN-BROECK, Jean-Marc (University of East Anglia, UK)

Time dependent and steady gravity-capillary nonlinear free surface flows have many intriguing properties. One of them
is the importance played by exponentially small terms. We will describe recent advances in which effects such as non-
newtonian properties of the fluids, highly nonlinear jets and ripples in the far field are included. Applications to the
impact of sea waves against coastal structures, moving contact llnes, the Saffman-Taylor problem, and the selection of
physically relevant solutions will be discussed. .

BEN AMAR, Martine (Laboratmre de Physique Statistique, Ecole Normale Superieure, France) Finger-fracture be-
haviour of a shear—thmnmg fluid in a Hele-Shaw cell (p. 156)
CHAPMAN, S Jonathan (Mathematical Institute, Oxford University, England) Capillary waves in zero gravity
ploughing flows (p- 156)
COOKER, Mark J (University of East Anglia, UK) Some theoretical and computational work on violent jet flows
p. 156
TUCK, Ernest O (The University of Adelaide, Australia) A generalisation of the Benjamin-Ono equation §p. 157;

MSP-187 Management School, Lecture Theatre 3
- Reduced-Order Modeling of Large-Scale Systems and Applications in Industry

Organiser: FREUND, Roland W (Bell Laboratories, Lucent Technologies, Murray Hill, USA)

Many physical systems can be modeled as linear dynamical systems. Often, the state-space dimension of the system is so
large that it becomes prohibitive to tackle the original dynamical system, and instead, in numerical simulations, suitable
reduced-order models with significantly smaller state-space dimensions are used. The speakers in this mini-symposium
will present recent advances in the area of reduced-order modeling for large-scale linear dynamical systems and discuss
the use of reduced-order models in industrial applications, such as the simulation of VLSI circuits and communication
systems. Special emphasis will be on reduced-order modeling techniques based on Krylov-subspace methods.
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RUHE, Axel (Chalmers University of Technology, Géteborg, Sweden) Rational Krylov algorithms for eigenvalue

problems and model reduction  (p. 172)
FREUND, Roland W (Bell Laboratories, Lucent Technologies, Murray Hill, USA) Passive reduced-order modeling
for VLSI interconnect analysis (p. 171)
PHILLIPS, Joel R (Cadence, San Jose, USA) Model-eztraction technology for RF communications systems analysis

| (p. 171)
NUNNARI, Giuseppe (Universitd di Catania, Catania, Italy) Reduced-order modeling by non-integer order e%uationjs

- p. 171

BAI, Zhaojun (University of Kentucky, Lexington, USA) Adaptive error estimation of reduced-order modeling of
linear dynamical systems via Krylov-subspace techniques (p. 171)
MSP-255 Adam Ferguson Building, Room 19

Dynamic Problems in Fracture

Organisers: MOVCHAN, Alexander B (Department of Mathematics, University of Liverpool, UK)
WILLIS, John R (DAMTP, University of Cambridge, UK)

The results presented will cover problems for cracks propagating in a three-dimensional elastic medium and diffraction
problems. Presentations relating to propagating cracks will include discussion of the stability of a propagating crack,
"crack front waves” and the development of crack front disorder. The diffraction problems presented at the mini-
symposium will include analysis of waves propagating across an elastic diffraction grating composed of periodic cracks.
The lectures will be of interest to both applied mathematicians and engineers.

ABRAHAMS, I David (University of Manchester, UK) Scattering by a periodic array of cracks (p. 217)
ORTIZ, Michael (California Institute of Technology, USA) Application of cohesive theories to dynamic fracture and
fragmentation p- 218

CRASTER, Richard (Imperial College, London, UK) Pulse scattering by subsurface cracks p. 217

WILLIS, John R (Department of Applied Mathematics & Theoretical Physics, Cambridge University, UK) Dynamic
weight functions for a crack propagating in a viscoelastic medium ' (p. 218)
MOVCHAN, Alexander B (University of Liverpool, UK) Asymptotic models of dynamic cracks propagating on an
interface (p. 217)
MSP-257 David Hume Tower, Lecture Theatre B

Evaluating Integral Functionals from CFD Calculations - Superconvergence, Error
Analysis, Adaptation

‘Organisers: GILES, Michael B (Oxford University Computing Laboratory, UK)
SULI, Endre (Oxford University Computing Laboratory, UK)

In many engineering and scientific applications involving the numerical solution of PDEs, there is particular interest
in the accurate computation of integral functionals of the computed solution. Lift and drag in CFD applications are
prime examples. The talks in this minisymposium address the issue of error analysis for such functionals, and how the
accuracy can be improved through grid adaptation or other means.

MACHIELS, Luc (MIT, USA) A posteriori finite element bounds for output functionals of the incompressible
Navier-Stokes equations (p. 219)
BRAACK, Malte (INRIA, France) Application of weighted residual error estimates to adaptive mesh refz'nemen)t
p. 219)
SULI, Endre (Oxford University, UK) A posteriori error estimation for stabilised finite element approzimations of
hyperbolic problems %p. 219;
GILES, Michael B (Oxford University, UK) Improved lift and drag estimates using adjoint Euler equations (p. 219
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MSP-260 David Hume Tower, Faculty Room North

Computational Electromagnetics I
(see also Part II, MSP-261, p. 37)

Organisers: MORGAN, Kenneth (University of Wales, Swansea, UK)
MCCOWEN, Andy (University of Wales, Swansea, UK)

The objective is to consider the application of numerical methods to electromagnetic problems of interest to the aerospace
industry. In this area, the analyst is frequently faced with problems which can be computationally very large and, for
this reason, the feasibility of undertaking a simulation may be determined by the choice of the numerical method to be
employed.

JONES, Christopher C R (British Aerospace, Military Aircraft and Aerostructures, UK) To be announced
PERIAUX, Jacques (Dassault Aviation, Paris, France) Multicriteria RCS minimization of active reflectors using
genetic algorithms and game theory

MURPHY, John A (British Aerospace, Sowerby Research Centre, UK) A review of computational electromagnetics

in the aerospace sector - (p. 222)
PARROTT, Kevin (University of Greenwich, UK) Applications of the adjoint method to high frequency electromag-
netic computations (p. 222)
MSP-264 William Robertson Building, Lecture Theatre 8

Schlumberger Minisymposia Reviews 1
(see also Part II, MSP-265, p. 37)

Organisers: BURRIDGE, Robert (Schlumberger-Doll Research, USA)

- COVENEY, Peter V (Department of Chemistry, Queen Mary & Westfield College, Uni-
versity of London, UK)

Those two Minisymposia on Finance and Biology are sponsored by Schlumberger Oilfield Services to further enrich our
exposure to modern applications of mathematics.

HODGES, Stewart (Warwick Business School, University of Warwick, UK) What’s going on in financial derivatives?

(p. 224)
AUSTIN, Daren (Oxford University, UK) Mathematical models of infectious disease: From populations to individ-
uals ' p. 224
COWAN, Jack D (Mathematics Department, University of Chicago, USA) Neural networks %p. 224;
MSP-270 William Robertson Building, Seminar Room 1

Statistical and Deterministic Approaches to Large Scale Problems

Organiser: BARTON, Noel G (CMIS, North Ryde)

Applied mathematicians usually approach industrial or scientific problems from a deterministic standpoint. This involves
development of equations which model the system, solving the equations by appropriate methods, comparison of model
with experiment, and finally use of the model for predictive purposes. On the other hand, model equations are only a
representation of reality, and variability is a key feature in some systems. Variability can occur because of random events
such as sampling, infection or mutation, or because parameters involved in deterministic systems are known imprecisely.
The discussion session explores these complementary approaches to large-scale systems.

JOLIFFE, Ian T (University of Aberdeen, UK) Statistical modelling in atmospheric and other enfuz'ronme?tal sci)—
ences p. 226

SANDLAND, Ron (Chief, CSIRO Mathematical and Information Sciences) Deterministic or stochastic? Choosing a
modelling approach that works (p. 227)
CLEARY, Paul W (CSIRO Mathematical and Information Sciences, Australia) Deterministic and statistical models
for industrial granular flows (p. 226)
GLASBEY, Chris A (Biomathematics and Statistics Scotland, UK) Deterministic and statistical approaches to image
analysis (p. 226)
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Monday, 5 July, Afternoon Session

Overview
14.00 — 14.45 Plenary Lectures

Avner FRIEDMAN, Propagation of Cracks in Elastic Media MH

J K LENSTRA, Whizzkids: Two Exercises in Computational Discrete Opti- GS

mization

14.55 — 15.40 Plenary Lectures

K MERTEN, How to Survive in Industry MH

William MORAN, Sampling and Interpolation of Signals with Multi-Band GS

Spectra

16.00 — 18.00 Mini-Symposia

MSP-012 Mixing with Chaos: Fundamentals, Applications, New Directions AT-1
MSP-014 Nonlinear Waves in Solids: Analytical and Numerical Aspects I DHT-C
MSP-020 New Developments in Partial Differential Equations, in the Calculus of Varia- WRB-11

tions, in Simulation and Applications to Materials IT
MSP-034 Analysis of Boundary Value Problems for PDEs IT MS-5
MSP-041 A-Posteriori Error Estimation and Adaptive Procedures in Finite Elements II AT-5
MSP-080 Wave Field Decomposition Methods in Direct and Inverse Scattering II AT-2B
MSP-082 Methods and Applications of Asymptotic Analysis MS-4
MSP-088 The Dynamics of Granular Materials: Physical Modeling and Mathematical WRB-2

Analysis IT
MSP-089 Some New Mathematical Developments in Atmosphere and Ocean Dynamics DHT-S
MSP-092 Spatio-Temporal Modelling of Biological Systems: Bridging the Scale-Gap WRB-1
MSP-097 Grid Coarsening and Multigrid Methods ' DHT-B
MSP-101 Diffraction by Wedges and Related Matrix Maliuzhinets and Wiener-Hopf Sys- AT-6

tems
MSP-104 Optimal Targeted Network Approximations of PDE Solutions II AT-4
MSP-109 The Application of Group-Theoretic Methods to Structural Mechanics AFB-19
MSP-110 Behavior of Solutions of Nonlinear Partial Differential Equations WRB-4
MSP-114 Asymptotic Studies of Detonation Initiation AT-3
MSP-126 The ECMI Special Interest Group on ”Mathematics of Polymers” II MS-1
MSP-138 Functional Approximation Methods DHT-4.01
MSP-151 New Challenges in Control and Stabilization of Shells I AFB-10
MSP-160 Recent Issues in Document Image Analysis and Processing MS-3
MSP-177 Computational Image Analysis DHT-3.01
MSP-226 Nonlinear Gravity-Capillary Free Surface Flows II AT-2
MSP-238 Nonlinear Optimum Experimental Design: Numerical Methods and Applica- DHT-4.18

tions in Kinetics
MSP-242  Applications of Random Dynamical Systems (RDS) II WRB-10
MSP-253 Kinetic and Gas Dynamic Models for the Simulation of Semiconductor Devices WRB-9

and their Manufacturing Processes II
MSP-256 Mathematics in Defence AT-8
MSP-261 Computational Electromagnetics II DHT-N
MSP-265 Schlumberger Minisymposia Reviews II WRB-8

16.00 — 18.00 Contributed Presentations: Lectures

C-1 Inverse Problems AFB-13
C-2 Solid Mechanics, Heat Transfer and Combustion Theory AFB-14




Monday, 5 July, Afternoon Session

25

C-3  Computational Fluid and Solid Mechanics I AFB-17
C-4  Numerical Linear Algebra, Optimization and Environmental Problems AFB-18
C-29 Computer Science, Cryptography and Coding Theory AT-2.A2
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Monday, 5 July, Afternoon Session
Details

14.00 — 14.45 Plenary Lectures

Plenary Lecture : McEwan Hall
Avner FRIEDMAN (University of Minnesota, USA)

Propagation of Cracks in Elastic Media

Chair: R MENNICKEN (University of Regensburg, Germany)

The talk will describe variational principles that lead to the formulation of a crack propagation problem in elastic media
under plane strain situation. The crack is assumed to propagate in a smooth fashion. It will be shown that a variational
formulation, which involves the introduction of the J-integral, is equivalent to a local condition known as mode I of
mode IT crack. The latter formulation can be restated using an interesting relation that exists between the curvature of
(any) propagating curve and the stress intensity coefficents associated with biharmonic solutions satisfying appropriate
boundary conditions along the curve. Using this restatement of the problem, local existence results are proved.

Plenary Lecture ‘ George Square Lecture Theatre

J K LENSTRA (Eindhoven University, Netherlands)
Whizzkids: Two Exercises in Computational Discrete Optimization

Chair: J C EILBECK (Heriot-Watt University, UK)

In 1996 and 1997 we organized two contests in cooperation with the software firm CMG Nederland and the newspaper De
Telegraaf. The purpose of these contests was to increase interest in mathematics and computer science among highschool
students. The participants had to construct a newspaper delivery scheme in 1996 and a timetable for a parents’ evening
in 1997. Both times they faced an optimization problem which was easy to formulate but hard to solve, and which caused
exciting evenings and sleepless nights to both the puzzler at the kitchen table and the advanced algorithm designer.

I will discuss the background of the ”Whizzkids contests” and describe how the tools of combinatorial optimization can
be applied in finding good solution and in attempting to prove that no better solutions exist. These tools include upper
bounding techniques based on local search and lower bounding techniques using linear programming and c¢onstraint

satisfaction.
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14.55 — 15.40 Plenary Lectures

Plenary Lecture McEwan Hall
K MERTEN (Siemens AG, Munich, Germany)

How to Survive in Industry

Chair: R MENNICKEN (University of Regensburg, Germany)

Based on experience gained in various management positions in industry, typical problems for mathematicians in industry
are discussed. The ”guideline” is not complete but tries to identify typical difficulties and how to avoid them. In addition
a variety of mathematical problems (in particular typical for the semiconductor industry) are presented. As a consequence
some aspects or proposals for university education are discussed. '

Plenary Lecture George Square Lecture Theatre
William MORAN (Flinders University, Australia)

Sampling and Interpolation of Signals with Multi-Band Spectra
Chair: J C EILBECK (Heriot-Watt University, UK)

I will give an overview of the area of non-uniform sampling of signals with emphasis on signals whose spectra are
constrained to lie in particular sets. Such problems arise in many practical situations. In particular, I will describe some
recent work of Sergei Avdonin and myself aimed at finding multi-band versions of the Shannon Sampling Theorem in the
following sense. We seek sampling and interpolation sequences, A, for signals (in L?) with Fourier transform supported
on a finite union E of disjoint intervals, E = U;\;l I, Ii=laj, bj], a1<hh <a2<b2<...<an<bn,

The existence of such A for arbitrary finite union of intervals turns out to be a very difficult problem. Papers by
Lyubarskii and Spikovsky and by Katsnel’son propose methods which reduce the problem to invertibility of certain
types of Wiener-Hopf operators. Similar results have been obtained by us using control theory ideas.

Wiener-Hopf operators of the required form have been intensively studied, nevertheless all known methods fail to work
in our general situation. I will give a general description of a novel technique, based on simple ideas from linear algebra
and some results from number theory concerning uniform distribution of the fractional parts of na. This has allowed
us to prove the invertibility of these Wiener-Hopf operators and hence to show the existence of a real sampling and
interpolation sequence for the union of two arbitrary intervals with potential for generalization to arbitrary numbers of
intervals. The invertibility results are also of interest for application in other problems involving Wiener-Hopf operators.
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16.00 — 18.00 Mini-Symposia

MSP-012 Appleton Tower, Lecture Theatre 1
Mixing with Chaos: Fundamentals, Applications, New Directions

Organiser: KING, Gregory P (Department of Engineering, University of Warwick, UK)

The aim of this mini-symposium is to review recent advances and applications of chaos theory to transport and mixing in
laminar fluid flows and the mixing of solids (granular media). Speakers will give lectures on applications in oceanography,
the dynamics and transport of non-neutrally buoyant passive particles with finite size, transport of chemically and
biologically active components, mixing in three-dimensional steady and unsteady flows, the mixing of mechanically
identical powders. The discussion session will address the need for experimental studies and investigations of more
realistic numerical models.

JONES, Christopher K R T (Brown University, USA) Viscosity and transport in ocean models (p. 23)
YANNACOPOULOS, Athanasios N (School of Mathematics and Statistics, University of Birmingham, UK) Chaotic
advection in biofluids (p. 24)
TEL, Tam4s (Institute for Theoretical Physics, E5t&s University, Budapest, Hungary) Chemical or biological activity
in open chaotic flows p. 24
KING, Gregory P (University of Warwick, UK) The Taylor-Couette reactor p. 23
PIRO, Oreste (Mediterranean Institute of Advanced Studies (IMEDEA), CSIC-University of Balearic Islands, Spain
Chaotic advection in three-dimensional incompressible flows (p. 24
MSP-014 : David Hume Tower, Lecture Theatre C

Nonlinear Waves in Solids: Analytical and Numerical Aspects I
(see also Part II, MSP-015, p. 46; Part III, MSP-016, p. 64)

Organisers: MAUGIN, Gerard A (Universite Pierre Et Marie Curie, Laboratoire De Modelisation
En Mecanique, Paris, France)

ENGELBRECHT, Juri (Estonian Academy of Sciences, Institute OF Cybernetics,
Tallin, Estonia)

SAMSONOV, Alexander M (A I IOFFE Physico-Technical Institute, Russian Academy
of Sciences, St Petersburg, Russia)

Nonlinear waves are a timely object of study. They are paradigmatic for the understanding and implementation of
efficient methods of applied mathematics, as also a source of innovative methods. This minisymposium presents the
latest developments which may be characterized by three general directions: (i) consideration of highly dispersive
mechanisms, (ii) accounting for the presence of material inhomogeneities on the path of propagation, and (iil) quasi
1D and truly 2D systems with the allied numerical simulations. The progress achieved in recent years compared to
contributions at ICTAM-91 (Washington) is clear and mostly results from fruitful co-operations within international or
European programmes involving teams from the former Soviet Union, in particular within INTAS programmes

MAUGIN, Gerard A (Universite Pierre et Marie Curie, Laboratoire de Modelisation en Mecanique, Paris, France

Soliton-complex dynamics in strongly dispersive media (p. 27

PASTRONE, Franco (Department of Math&matics, University of Torino, Italy) Non-linear waves in solids with
microstructures: Dissipation and amplification problems (p. 27)
MAYER, Andreas P (Institut fuer Theoretische Physik, Universitaet Regensburg, Germany) On the stability of surface
acoustic solitary waves in coated elastic media (p. 27)
ENGELBRECHT, Juri (Institute of Cybernetics, Estonian Academy of Sciences, Tallinn, Estonia) Solitonic structures
in KdV-based higher-order systems (p. 25)

CHRISTIANSEN, Peter L (Department of Mathematical Modelling, Technical University of Denmark, Denmark) Non-
linear waves in media with long range interactions (p. 25)
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MSP-020 William Robertson Building, Seminar Room 11
New Developments in Partial Differential Equations, in the Calculus of Variations,
in Simulation and Applications to Materials IT

(see also Part I, MSP-019, p. 13; Part III, MSP-021, p. 47; Part IV, MSP-022, p. 64; Part V, MSP-023, p. 82;
Part VI, MSP-024, p. 102)

Organisers: FONSECA, Irene (Center for Nonlinear Analysis, Carnegie Mellon University, Pitts-
burgh, USA)
KINDERLEHRER, David (Center for Nonlinear Analysis, Carnegie Mellon University,
Pittsburgh, USA)

ADAMS, Brent L (Carnegie Mellon University, Department of Materials Science & Engineering, Pittsburgh, USA

Continuum dislocation fields at grain boundaries in deformed polycrystals: An experimental approach — (p. 31

TA’ASAN, Shlomo (Carnegie Mellon University, Pittsburgh, USA) Multiscale simulations of grain boundaries (p. 35

NOVICK-COHEN, Amy (Technion-IIT, Isracl) Wetting, prewetting, and the driving force paradoz p. 34

LEO, P H (University of Minnesota, USA) The energy of semicoherent interfaces p. 33

BHATTACHARYA, Kaushik (Graduate Aeronautical Laboratories, California Institute of Technology, USA) Some
thoughts on hysteresis in martensitic materials

MSP-034 Management School, Lecture Theatre 5
Analysis of Boundary Value Problems for PDEs II
(see also Part I, MSP-033, p. 14; Part III, MSP-035, p. 47)

Organiser: KRUTITSKII, Pavel (Moscow State University, Russia)

KRUTITSKII, Pavel (Moscow State University, Russia) Helmholtz equation in cracked domains (p. 44)
LIFANOV, Ivan K (Airforce Engineering Academy, Russia) Singular solutions of singular integral equations and
their applications (p. 45)
MATVEEYV, Alexander F (State Science Center of Russian Federation, ITEP, Russia) Singular integral equations
with negative index: Theory, approzimate solutions and applications in aerodynamics (p. 45)
NISHIMURA, Naoshi (Department of Global Environment Engineering, Kyoto University, Japan) A Galerkin fast
multipole boundary integral equation method for elastostatic crack problems in 3D (p. 45)

MSP-041 Appleton Tower, Lecture Theatre 5
A-Posteriori Error Estimation and Adaptive Procedures in Finite Elements 11
(see also Part I, MSP-040, p. 15)

Organisers: BABUSKA, Ivo M (The University of Texas at Austin, USA)
STROUBOQULIS, Theofanis (Texas A&M University, USA)

WHITEMAN, John R (Brunel University, UK) A posteriori error estimates for quasistatic linear viscoelasticity
problems (p. 49)
STROUBOULIS, Theofanis (Dept. of Aerospace Engineering, Texas A&M University, USA) A-posteriori estimation
and adaptive control of the error in the quantity of interest in the FEM and GFEM (p. 49)
PERAIRE, Jaime (Dept. of Aeronautics and Astronautics, Massachusetts Institute of Technology, USA) Adaptive
bound computations for functional outputs of partial differential equations (p. 49)

MSP-080 : Appleton Tower, Room 2B
Wave Field Decomposition Methods in Direct and Inverse Scattering II
(see also Part I, MSP-079, p. 16; Part III, MSP-081, p. 50)

Orgaﬁisers: KARLSSON, Anders (Department of Electromagnetic Theory, Lund Institute of Tech-
nology, Sweden)

FISHMAN, Louis (Naval Research Laboratory, USA)
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LU, Ya Yan (City University of Hong Kong, Hong Kong, China) One-way computational techniques for Helmholtz

waveguides » (p. 81)
FISHMAN, Louis (Naval Research Laboratory, USA) The role of operator symbols in classical elliptic wave propa-
gation (p. 80)
GUSTAFSSON, Mats (Dept. of Electromagnetic Theory, LTH, Sweden) Generalised Bremmer series with application
to direct and inverse scattering (p- 80)
BERNTSEN, Svend (Aalborg University, Denmark) Integral equations of inverse scattering of acoustic and elec-
tromagnetic waves (p. 80)
MSP-082 Management School, Lecture Theatre 4

Methods and Applications of Asymptotic Analysis

Organisers: TEMME, Nico M (C W I, Amsterdam, The Netherlands)
OLDE DAALHUIS, Adri B (Department of Mathematics, University of Edinburgh, UK)

Asymptotic analysis is an important tool in many branches of mathematics, physics and other application areas. When
solving problems described in terms of differential equations or integrals, it is often required to obtain qualitative
information on the solution of the problem. Another area of interest is the study of the behaviour of certain special
functions for large values of one or several (complex) parameters and the application of uniform asymptotic expansions
in computing special functions for a large domain of the parameters. This mini-symposium presents several actual
problems in which asymptotics plays an important role.

HOSKING, Roger J (School of Computer Science, Mathematics & Physics, James Cook University, Townsville, Australia
Asymptotic evaluation of Fourier integral solutions (p. 82
KAMINSKI, David (University of Lethbridge, Canada) Hills and valleys at infinity for the steepest descent 7(netho§i
p- 82
LOPEZ, José L (Department of Applied Mathematics, University of Zaragoza, Spain) Uniform asymptotic ezpansions
of Bernoulli and Euler polinomials . (p- 82)
PARIS, Richard B (Division of Mathematical Sciences, University of Abertay, Dundee, UK) The asymptotic expansion

of Gordeyev’s integral p- 83)
WOOD, Alastair D (Dublin City University, Ireland) Asymptotically-assisted numerics in MHD stability problems
(p. 83)

MSP-088 William Robertson Building, Seminar Room 2
The Dynamics of Granular Materials: Physical Modeling and Mathematical Anal-
ysis 11
(see also Part I, MSP-087, p. 17)
Organisers: PITMAN, E Bruce (Dept of Mathematics, State University of New York, Buffalo, USA)

SHEARER, Michael (Dept of Mathematics, North Carolina State University, Raleigh,

USA)
HARRIS, David (University of Manchester Institute of Technology, UK) Industrial and engineering applications of
a new model of granular flow and deformation (p. 89)
CARRILLO, José A (Department of Mathematics, University of Texas at Austin, Texas, USA) On some kinetic
equations arising in granular media (p. 88)
CASTELLANOS, Antonio (University of Seville, Seville, Spain) Mechanical properties of fine powders and its
relationship to interparticle forces , (p. 88)
PITMAN, E Bruce (Department of Mathematics, State University of New York, Buffalo, USA) Thoughts on a me-
chanical theory for particle-fluid flow with solids stress (p. 89)

SPENCER, Anthony J M (University of Nottingham, UK) A model for granular material mechanics combining
double-shearing and critical state concepts (p. 90)
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MSP-089 David Hume Tower, Faculty Room South
- Some New Mathematical Developments in Atmosphere and Ocean Dynamics

Organiser: ROULSTONE, Ian (Meteorological Office, UK)

Atmospheric cyclones and anticyclones represent the rotating coherent structures that correspond to vortices in a fluid in
which there is a balance between the Coriolis, buoyancy and pressure-gradient forces. A precise mathematical description
of these vortex structures is crucial for weather forecasts. They have been studied, both analytically and numerically,
using approximations to Newtonian dynamics. Several models exist; some have recently been shown to be hamiltonian,
which makes them amenable to solution. We will discuss some new results on integrability, turbulence, and regularity
of solutions of such models, which will interest researchers in mathematical physics and fluid mechanics.

HOLM, Darryl D (Los Alamos National Laboratory, USA) The Euler-Poincaré theorem, integrable PDE’s and a

new closure model for turbulent channel flow p. 90
LEITH, Cecil E (Isaac Newton Institute, Cambridge, UK) Shallow water turbulence p- 90
MAHALOV, Alex M (Arizona State University, USA) Fast singular oscillating limits of stably stratified three-
dimensional Euler-Boussinesq equations p- 90
MORRISON, Philip J (University of Texas at Austin, USA) An integral transform for shear flow p- 90
TITI, Edriss S (University of California, Irvine, USA) On the connection between the Camassa-Holm equations and
turbulence theory (p. 91)
MSP-092 William Robertson Building, Seminar Room 1

Spatio-Temporal Modelling of Biological Systems: Bridging the Scale-Gap

Organiser; GIBSON, Gavin J (Biomathematics and Statistics Scotland, Edinburgh, UK)

Models of spatially-extended systems are frequently formulated in terms local interactions (e.g. infectious contacts in a
population), with the aim of understanding behaviour at larger scales. Techniques to enable this scale transition include
numerical integration, stochastic analysis and approximation methods. While these have proved useful, new approaches
(e.g. to predict and characterise large-scale spatial heterogeneity) are needed. The mini-symposium will illustrate
the problem of scaling-up using biological/epidemiological systems and will describe and illustrate new mathematical
approaches, both stochastic and deterministic. It is intended to attract all with an interest in the theory or application
of spatio-temporal methods.

GILLIGAN, Christopher A (University of Cambridge, UK) Modelling dynamics of fungal diseases in plant popula-

tions: scaling up from fungal colonies to regions (p- 93)
SHERRATT, Jonathan A (Dept of Mathematics, Heriot-Watt University, Edinburgh, UK) Microscopic vs macroscopic
mathematical models for spatiotemporal dynamics during wound healing (p. 93)
HAMBLY, Ben M (University of Edinburgh, UK) Martingales in the study of the contact distribution in plant
epidemics (p. 93)
MARION, Glenn (University of Strathclyde, Glasgow, UK) Scaling behaviour in spatial-temporal models for two
species reactions (p. 93)
VAN DEN BOSCH, Frank (Wageningen Agricultural University, The Netherlands) Pattern formation in spider mite
- predatory mite systems (p- 93)
MSP-097 David Hume Tower, Lecture Theatre B

Grid Coarsening and Multigrid Methods
Organiser: DOUGLAS, Craig C (University of Kentucky, USA)

Simulations on large, highly unstructured grids are now commonplace. The inner linear systems that arise have led
to great interest in grid coarsening methods, algebraic multigrid, and cache aware variants of algorithms used in the
solvers. This minisymposium will cover current lines of research: how to coarsen grids in a manner that makes sense
to the underlying problem, how to design algorithms independent of the computer architecture and ones that scale
well on parallel computers, and how to re-order algorithms to take advantage of the memory hierarchies that all high
performance RISC based computers have.
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SAUTER, Stefan (Universitaet Leipzig, Germany) Composite finite elements for problems with jumping coefficients

p. 99)

RUGE, John (Front Range Scientific Computations, Inc., USA) Algebraic multigrid methods for the solutzon of
PDE’s: Old and new ideas (p. 98)
HENSON, Van Emden (Lawrence Livermore National Laboratory, USA) Advances in parallelizing algebraic multigrid
(p- 98)

DOUGLAS, Craig C (University of Kentucky, USA) Cache based multigrid methods for problems on unstructured
grids (p. 98)
MSP-101 Appleton Tower, Seminar Room 6

Diffraction by Wedges and Related Matrix Maliuzhinets and Wiener-Hopf Systems

Organisers: ABRAHAMS, I David (University of Manchester, UK)
LAWRIE, Jane B (Brunel University, UK)

This mini-symposium aims to focus on recent mathematical developments in the solution of matrix Wiener-Hopf equa-
tions and scalar and matrix functional difference equations of Maliuzhinets’ type. The latter arise naturally in problems
with wedge-shaped geometries after application of a Sommerfeld integral transform, and the former occur in a very
wide range of boundary value problems in engineering and mathematical physics. The two methods can be shown to
be, in some sense, equivalent, and both involve construction of functions (referred to as the Wiener-Hopf kernel and
Maliuzhinets’ function respectively) which are free of singularities in a complex plane. Although the above analytical
approaches are successful for scalar equations, they do not easily carry over to matrix systems or other complicated
cases (such as to wedge diffraction with high-order face conditions). Recent years have seen very significant progress
on extending both methods to solving systems of equations arising from physical applications in areas such as diffrac-
tion theory, elastodynamics, fracture mechanics, fluid flow, structural acoustics etc. The range of talks are given by
researchers from Russia, Europe and the USA and this minisymposium aims to summarize the major advances, both
analytical and numerical, which have been made in this field in recent years.

OSIPQOV, Andrey V (St Petersburg State University, Russia) New algorithms for the computation of Malyuzhinets’
special function %p. 101

BUDAEV, Bair V (University of California at Berkely, USA) What is wrong with the Maliuzhinets function? (p. 101
NORRIS, Andrew N (Rutgers University, USA) Wiener-Hopf problems associated with thin plate dzﬁmctwn p. 101
LYALIN OV Michael A (Dept. Mathem. Physics, St Petersburg University, Russia) Coupled Maliuzhinets’ equations

and their direct reduction to Fredholm type integral equations (p. 101)
LAWRIE, Jane B (Brunel University, UK) On the diffraction of waves in wedges with contrasting material properties

(p. 101)
MSP-104 Appleton Tower, Lecture Theatre 4

Optimal Targeted Network Approximations of PDE Solutions IT
(see also Part I, MSP-103, p. 18)

Organisers: INGERMAN, David (Courant Institute of Mathematical Sciences, USA)
DRUSKIN, Vladimir (Schlumberger-Doll Research, USA)

INGERMAN, David (Courant Institute of Mathematical Sciences, USA) Characterizations and approzimations of

planar Dirichlet-to-Neumann maps (p. 103)
MOSKOW, Shari (University of Florida, USA) Three point finite difference schemes and the spectral Galerkm
method (p. 103)

KNIZHNERMAN, Leonid (Central Geophysical Expedition, Russia) Optimal network approxzimation for large spec-
tral intervals (p. 103)




Monday, 5 July, Afternoon Session 33

MSP-109 Adam Ferguson Building, Room 19
The Application of Group-Theoretic Methods to Structural Mechanics

Organiser: GUEST, Simon D (Department of Engineering, University of Cambridge, UK)

The application of symmetry arguments to the understanding of the mechanics of macroscopic structures is still a
novelty. However, a number of recent advances have shown the powerful insights that can be gained from the application
of symmetry arguments. These advances include a symmetry extension of Maxwell’s rule for the rigidity of frames,
an understanding of finite mechanisms in symmetric structures, the generation of tensegrities, and group-theoretic
approaches to bifurcation analysis. This mini-symposium aims to bring together workers in diverse areas to identify
interesting problems in the mechanics of structures where a group-theoretic approach can give new insight.

CONNELLY, Robert {Cornell University, USA) Cataloging stable symmetric tensegrity structures (p. 108)
GUEST, Simon D (Department of Engineering, University of Cambridge, UK) A symmetry viewpoint of structural
mechanics (p. 108)

BOSSAVIT, Alain (Electriéité de France, France) What do we mean by “The symmetries of an equation”? (p. 107)

MSP-110 William Robertson Building, Seminar Room 4
Behavior of Solutions of Nonlinear Partial Differential Equations

Organisers: TSUTSUMI, Masayoshi (Dept of Applied Physics, Waseda University, Japan)
FUKUDA, Isamu (Dept of Architecture, Kokushikan University, Japan)

Many problems appearing in industry and science call for nonlinear partial differential equations. Recently, the number
of models which are described by nonlinear partial differential equations has increased. In this mini-symposium, we
introduce some nonlinear models and investigate the behavior of solutions for such problems. Topics which will be
talked about are blow-up and global existence of solutions of degenerate parabolic equations, blow-up of solutions of
semilinear parabolic equations with localized reaction, weak solutions of semilinear equations in a Hilbert space and so
on.

FUKUDA, Isamu (Dept. of Architecture, Kokushikan University, Japan) Blow-up of solutions of semilinear parabolic

equations with localized reactions (p. 108)
IDOGAWA, Tomoyuki (Dept. of Electronic & Information Systems, Shibaura Inst. of Tech., Japan) On the projection
to a certain conver set in H3(Q) (p. 108)
KOJO, Tomomi (Dept. of Machinery & Control Systems, Shibaura Inst. of Tech., Japan) Weak solutions for some
nonlinear differential equations in a Hilbert space (p. 108)
SUZUKI, Ryuichi (Dept. of Mechanical Engineering, Kokushikan University, Japan) Ezistence and nonezistence of
local or global solutions of quasilinear degenerate parabolic equations (p. 109)
TSUTSUMI, Masayoshi (Dept. of Applied Physics, Waseda University, Japan) Penalty method for variational in-
equalities and its error estimates (p. 109)
MSP-114 Appleton Tower, Lecture Theatre 3

Asymptotic Studies of Detonation Initiation

Organisers: DOLD, John W (UMIST, UK)
KAPILA, Ashwani K (Rennselaer Polytechnic Institute, USA)

Assuming highly state-sensitive chemistry, asymptotic investigations are proving valuable in interpreting numerical
studies of the way in which a reacting compressible medium can ignite to produce a detonation. The presence of weak
and strong waves of reactivity is found, with transition between the two. Waves can also appear as more benign, subsonic,
deflagrations. A key question is the nature of conditions that become susceptible to transforming a deflagration into a
detonation. Drag or momentum loss in a medium are one way of achieving this. The work relates to questions of safety
as well as numerical and experimental issues.

DOLD, John W (UMIST, UK) Emergence of a weak detonation in compressible self-ignition (p. 111)
KAPILA, Ashwani K (Rensselaer Polytechnic Institute, USA) Rapid transition: From weak detonation to Chapman-
Jouguet structure (p. 111)
SHORT, Mark (Theoretical and Applied Mechanics, University of Illinois, USA) Detonation initiation by slowly-
varying initial flow non-uniformities p- 112;
BOOTY, Michael (New Jersey Institute of Technology, USA) Time-dependent fast deflagration waves p. 111
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MSP-126 Management School, Lecture Theatre 1
The ECMI Special Interest Group on ”Mathematics of Polymers” II
(see also Part I, MSP-125, p. 19)

Organiser: CAPASSO, Vincenzo (Dept of Mathematics, University of Milan, Italy)
SALANI, Claudia (Department of Mathematics, Milano, Italy) Interaction of the crystallization process of Polymers

with temperature field (p. 122)
ALFONSO, Giovanni C (Department of Chemistry and Industrial Chemistry, University of Genova, Ttaly) Molecular

weight effect on crystal nucleation in sheared polymer melts (p. 121)
MICHELETTI, Alessandra (MIRIAM, Dept. Of Mathemamatics, University of Milan, Italy) Boolean models and
spatial statistics applied to the modelling of polymer crystallization (p. 122)
VAN DE VEN, Alfons A F (Eindhoven University of Technology, The Netherlands) Morphology of polymer_blendjs
(p. 123
BONILLA, Luis L (Escuela Politecnica Superior, Universidad Carlos ITI Madrid, Spain) Kinetic theory of aggregation
and growth in polimers (p- 121
MSP-138 David Hume Tower, Room 4.01

Functional Approximation Methods

Organisers: ROUFF, Marc (LGEP-ESE-Plateau du Moulon, France)
COTSAFTIS, Michel (LTME-ECE, Paris, France)

This session is intended to give three approaches for representing the solutions of differential equations of physical and/or
technical systems. The first one tries to give the best possible basis of representation by using functions of low degree
distributed over the interval. The second one uses self constructing nonlinear respresentation function over the complete
interval. The last one proposes the construction of a representation directly from the analysis of the equations with
constraint of covering the power flow'to a certain order of approximation.

ROUFF, Marc (Laboratoire de Génie Electrique de Paris, ESE, France) The analytical computation of C* spline
spectra p. 131
MURATA, Junichi (Kyushu University, Japan) Neural network structure design using genetic algorithm (p. 131
COTSAFTIS, Michel (LTME/ECE, France) Ezact vs asymptotic representation of solution of dynamical equations

p. 130
VILJAMAA, Pauli (Tampere University of Technology, Finland) Basis functions in soft computing P 131;
~ MSP-151 Adam Ferguson Building, Room 10

New Challenges in Control and Stabilization of Shells I
(see also Part II, MSP-152, p. 51)

Organisers: DELFOUR, Michel C (Centre de Recherches Matheématiques, Canada)
ZOLESIO, Jean-Paul (Ecole des Mines de Paris and CNRS, France)

Plates, shells and structures are examples of systems where the geometry plays an active part is the control and stabilizing
properties of the system. The geometry becomes very critical as the structure becomes very thin and its design cannot
be dissociated from the choice of the control law. The study of the control of thin and asymptotic shells has revealed
new phenomena and shown the intricate interplay between the control and the design (geometry) of such systems.

BRADLEY, Mary E (University of Louisville, USA) Bilinear optimal control of a Kirchhoff plate via velocity

controller p. 142
HORN, Mary Ann (Vanderbilt University, USA) Boundary controllability for coupled elastic systems D. 142%
LAGNESE, John E (Georgetown University, USA) Domain decomposition in ezact controllability p. 143
LASIECKA, Irena (University of Virginia, USA) Control and design of structural acoustic models with themoelastic
effects (p. 143)

SCHMIDT, Georg (McGill University, Canada) On the controllability of vibrating mechanical structures from one
equilibrium location to another (p. 143)
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MSP-160 | Management School, Lecture Theatre 3
Recent Issues in Document Image Analysis and Processing

Organisers: COSSU, Rossella (Istituto per le Applicazioni del Calcolo-CNR, Roma, Italy)

CINQUE, Luigi (Dipartimento Di Scienze Dell'Informazione, Universita’ ”La Sapienza”,
Roma, Italy)

Document image analysis is the research key area that allows the contents of documents on paper to be codified into
electronic form. The presentations will regard new important research lines as multiresolution and syntax analysis,
an investigation about the use of CASE tools to prototyping and maintaining software systems specifically devoted to
document treatment and applications focused on information recovering of ancient documents. Since Italy possesses the
greatest heritage of paper documents and book material present in the world, the document image analysis can give a
contribute to analyze and preserve the paper heritage testifying to our past events.

LEVIALDI, Stefano (Dipartimento Di Scienze Dell'Informazione, Universita’ ”La Sapienza” Roma, Italy) Visualizing

documents and their features (p. 149)
LOMBARDI, Luca (Dipartimento Di Informatica e Sistemistica, Universita’ Pavia, Italy) Segmenting documents by
a multiresolution approach (p. 150)
COSSU, Rossella (Istituto per le Applicazioni del Calcolo-CNR, Roma, Italy) Document analysis experience in ancient
books (p. 149)
CINQUE, Luigi (Dipartimento Di Scienze Dell’Informazione, Universita’ ”La Sapienza® Roma, Italy) Segmentation of
page images having artifacts of photocopying and scanning (p. 149

IMPEDOVO, Sebastiano (Consorzio Interuniversitario Nazionale per I'Informatica (CINI), Universitd di Bari, Italy

Document analysis systems: State of the art and future trends (p- 149

MSP-177 David Hume Tower, Room 3.01

Computational Image Analysis

Organisers: SGALLARI, Fiorella (Dipartimento di Matematica, Universita’ di Bologna, Italy)

REICHEL, Lothar (Department of Mathematics and Computer Science, Kent State Uni-
versity, USA)

The purpose of image processing is to facilitate the analysis and extraction of information from images that may be
degraded by noise and blur. Available images may have to be restored or segmented before information can be extracted.
Applications can be found in many areas, including medical diagnosis and satellite surveillance. Since the number of
pixels often exceeds several hundred thousands even for 2-D images of moderateé resolution, image processing involves
many computationally intensive tasks. Often it is desirable that these tasks be carried out in real-time. It is the purpose
of this minisymposium to present an overview of recent developments in methods for image processing and analysis.
This minisymposium will be of interest to researchers and engineers who develop or apply image processing and analysis
methods, as well as to numerical analysts and applied mathematicians interested in large-scale real-time computational
problems.

CALVETTI, Daniela (Case Western Reserve University, USA; Ezpansion methods in image restoration ép. 164;

CHAN, Tony F (University of California at Los Angeles, USA) Nonlinear PDE models in image processing (p. 164
SETHIAN, James A (University of California at Berkeley, USA) Application of fast marching and level set methods

to image processings and computer vision (p. 165)
MIKULA, Karol (Slovak University of Technology, Slovakia) Nonlinear multiscale analysis of 3D image sequences

(p. 165)
MSP-226 Appleton Tower, Lecture Theatre 2

Nonlinear Gravity-Capillary Free Surface Flows II
(see also Part I, MSP-168, p. 20)

Organiser: VANDEN-BROECK, Jean-Marc (University of East Anglia, UK)

KING, Andrew C (School of Mathematics and Statistics, University of Birmingham, UK) The formation and motion
of a three phase contact line in a viscous fluid p- 157

HOWISON, Sam (OCIAM, Mathematical Institute, Oxford University, UK) Stokes flow with free surfaces gp. 1563
VANDEN-BROECK, Jean-Marc (University of East Anglia, School of Mathematics, UK) Ripples on gravity-capillary
free surface flows (p. 157)
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MSP-238 David Hume Tower, Room 4.18
Nonlinear Optimum Experimental Design: Numerical Methods and Applications in
Kinetics

Organiseré: SCHLODER, Johannes P (Interdisciplinary Center for Scientific Computing (IWR),
Germany)

BOCK, H Georg (Interdisciplinary Center for Scientific Computing (IWR), Germany)

Optimum experimental design for parameter estimation in models described by nonlinear differential algebraic equations
results in intricate nonlinear optimal control problems. They are subject to control and state constraints and typically
have an objective function implicitly defined by the sensitivities of the parameter estimation problem. The minisympo-
sium addresses features of these problems and describes direct methods for their numerical treatment. Numerical results
including industrial applications in chemical reaction kinetics and biotechnology are presented. They show that the
new model based approach results in a drastic reduction of experimental effort and significantly improves the statistical
quality of the estimated parameters.

BAUER, Irene (Interdisciplinary Center for Scientific Computing, Germany) Numerical methods for optimum exper-
imental design in DAFE systems p. 208
KUD, Alexander (BASF Aktiengesellschaft, Germany) Sequential ezperimental design in reaction kinetics (p. 208
ESTLER, Manfred (Degussa AG, Hanau-Wolfgang, Germany) Optimal experimental design for the parameter iden-
tification of enzyme catalytic processes p. 208
HAARIO, Heikki (University of Helsinki, Finland) Global criteria for optimal design p- 208

MSP-242 William Robertson Building, Seminar Room 10
Applications of Random Dynamical Systems (RDS) II
(see also Part I, MSP-011, p. 12)

Organisers: NAMACHCHIVAYA, N Sri (University of Illinois, Urbana-Champaign, USA)
SOWERS, Richard (University of Illinois, Urbana-Champaign, USA)

FREIDLIN, Mark (Univeristy of Maryland, USA) Stochastic behaviour of perturbed Hamiltonian systems (p. 22)
WEDIG, Walter V (Institut fiir Technische Mechanik, Universitit Karlsruhe, Germany) Stationary solutions of higher-

dimensional Fokker-Planck equations (p. 23)
SOWERS, Richard (University of Illinois, Urbana-Champaign, USA) Stochastic dynamical systems: Asymptotic and
averaging (p. 23)
MSP-253 William Robertson Building, Seminar Room 9

Kinetic and Gas Dynamic Models for the Simulation of Semiconductor Devices and
their Manufacturing Processes 11

- (see also Part I, MSP-057, p. 15)

Organiser: RINGHOFER, Christian (Arizona State University, USA)

LEVERMORE, C David (University of Arizona, USA) The zero dispersion limit of the NLS/mKdV hierarchy for

the Nonselfadjoint Zakharov-Shabat operator (p. 62)
MUSCATO, Orazio (Dipartimento di Matematica, Catania, Italy) Check of the consistency of carrier transport
models in semiconductor devices with the Onsager reciprocity principle (p. 62)
MSP-256 Appleton Tower, Seminar Room 8

Mathematics in Defence

Organisers: DE NEUMANN, Bernard (DERA, UK)
MCWHIRTER, John G (DERA, UK)

Mathematics is an important discipline in the defence field, and this minisymposium will illustrate some of the problems
attacked, and the types of mathematics used. This is a highly dynamic area with potential applications arising con-
tinuously as technology and societal constraints advance and change directions. The problems faced generally involve
the interaction of complex systems, and are often such as to preclude experimentation, and so their solutions depend

strongly upon mathematical modelling skills.
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DE NEUMANN, Bernard (DERA, UK) Mathematics in Defence (p. 218)
MCWHIRTER, John G (DERA, UK) Blind signal separation using higher order statistics and multilinear algebra
p- 219
CURTIS, John P (DERA, UK) Mathematics of shaped charges p. 218
FIELD, Timothy (DERA, Malvern, UK) Twistors and electromagnetism, scattering and generation p. 218
MSP-261 David Hume Tower, Faculty Room North

Computational Electromagnetics II
(see also Part I, MSP-260, p. 22)

Organisers: MORGAN, Kenneth (University of Wales, Swansea, UK)
MCCOWEN, Andy (University of Wales, Swansea, UK)

WALKER, Simon P (Imperial College, London, UK) Time domain integral equations for high frequency computa-

tional electromagnetics: Computational issues, costs and performance (p. 222)
BETTESS, Peter (School of Engineering, Durham University, UK) Solving short wave problems using specz’(al ﬁnit;
elements p. 221

LEVY, Mireille F (CLRC Rutherford Appleton Laboratory, UK) Marching methods for electromagnetic scattering
computations (p. 222)
DARVE, Eric (Universite Pierre et Marie Curie, Paris, France) Fast multipole method: Application to the Mazwell
equations (p. 221)

MCCOWEN, Andy (University of Wales, Swansea, UK) Improving the computational efficiency of 3D moment
method analysis using far-field approzimation

MSP-265 William Robertson Building, Lecture Theatre 8
Schlumberger Minisymposia Reviews II
(see also Part I, MSP-264, p. 22)

Organisers: BURRIDGE, Robert (Schlumberger-Doll Research, USA)

COVENEY, Peter V (Department of Chemistry, Queen Mary & Westfield College, Uni-
versity of London, UK)

SINAI, Yakov G (Princeton University, USA) Recent progress in theoretical and statistical hydrodynamics (p. 224
YOUNG, Lai-Sang (University of California, Los Angeles, USA) Mathematical theory of chaos p. 225
COVENEY, Peter V (Centre for Computational Science, Queen Mary and Westfield College, University of London, UK
Renormalisation group theory and multiscale modelling problems (p. 224
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16.00 — 18.00 Contributed Presentations: Lectures

C1 Adam Ferguson Building, Room 13

Inverse Problems :
Chair(s): COLLINS; TUCK

16.00-16.15 HOFMANN, Bernd (Faculty of Mathematics, Technical University of Chemnitz, Germany) Stability

rates for ill-posed_problems with compact and noncompact operators (p. 270)
16.15-16.30 BARONE, Piero (Istituto per le Applicazioni del Calcolo, CNR, Italy) The numerical inversion of the
Laplace transform to solve the nuclear magnetic resonance relazometry problem (p. 240)
16.30-16.45 COLLINS, Derek (University of Sheffield, UK)- Calculating contact pressures from strain and deflec-
tion data (p. 249)
16.45-17.00 SANCHEZ-AVILA, Carmen (Dpto. Matematica Aplicada. ETSI Telecomunicacién. UPM, Madrid,
Spain) Sharp edge signal deconvolution by wavelets (p. 306)
17.00-17.15 HA-DUONG, Tuong (Universite de Technologie de Compiegne, France) On the inverse source problem
from boundary measurements (p. 267
17.15-17.30 HETTLICH, Frank (Institut fiir Angewandte Mathematik, Universitét Erlangen-Niirnberg, Germany
On an inverse obstacle problem for the heat equation (p. 270
17.30-17.45 TUCK, Ernest O (University of Adelaide, Australia) Inversion of a generalised Hilbert transform
’ p. 318
17.45-18.00 SHIROTA, Kenji (Department of Mathematical Sciences, Ibaraki University, Japan) Inverse bgundarg)/
value problem with the unknown material (p. 310)
C-2 Adam Ferguson Building, Room 14

Solid Mechanics, Heat Transfer and Combustion Theory
Chair(s): PITTER]; CALDWELL

16.00-16.15 OLEAGA, Gerardo E (Universidad Complutense de Madrid, Spain) An ezplicit solution in plane
elasticity (p. 294)
16.15-16.30 SCHMIDT, Martin O (Institute for Strength of Materials, Graz University of Technology, Austria) On
the calculation of plastic spin in a model of crystal plasticity based on symmetric tensors (p. 307)
16.30-16.45 PITTERI, Mario (DMMMSA-University of Padova, Italy) Non-generic concentrations in shape-
memory alloys; the case of Cuznal (p. 298)
16.45-17.00 ARIPOV, Mirsaid (Tashkent State University, Tashkent, Uzbekistan) One splitting method for some
class of the quasilinear equations ' (p. 237)
17.00-17.15 VOLPERT, Vladimir A (Northwestern University, USA) Mathematical modelling of frontal polymer-
ization - (p. 324)
17.15-17.30 KORZEN, Manfred (Bundesanstalt fuer Materialforschung -und pruefung (BAM), Fire Engineering,
Berlin, Germany) Fast data assimilation in fire tests of steel members (p. 279)
17.30-17.45 CALDWELL, James (City University of Hong Kong, Hong Kong, China) Spherical solidification by
enthalpy method and heat balance integral method (p. 245)
17.45-18.00 CUMMINGS, Linda J (Ecole Normale Superieure, France) Convection-dominated heat transfer in
closed-streamline fluid flows ‘ (p. 251)
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C-3 ’ Adam Ferguson Building, Room 17
Computational Fluid and Solid Mechanics I
Chair(s): SCHAFER; HEIL

16.00-16.15 NIESSNER, Herbert (Independent, Baden-Riitihof, Switzerland) Calculation of one-dimensional un-
steady flow in pipes with large cross-section variations by the method of Lax-Wendroff with modified fluz-
correction ' (p. 293)
16.15-16.30 GERVASIO, Paola (Department of Electronics for Automation, University of Brescia, Italy) Homoge-
neous and heterogeneous coupling for 2D viscous incompressible flows via domain decomposition Enethodf
p- 263
16.30-16.45 SCHAFER, Michael (Department of Mechanical Engineering, Darmstadt University of Technology, Ger-
many) Numerical simulation of fluid-structure interaction for fluid damped oscillations (p. 307)
16.45-17.00 BODNAR, Tom4s (Czech Technical University, Prague, Czech Republic) Numerical simulation of flow
and pollution dispersion in 3d atmospheric boundary layer p. 242
17.00-17.15 RIMBEY, Scott E (Educational Testing Service, USA) Transonic azisymmetric nozzle flows Ep. 303
17.15-17.30 SIEGL-MAITZ, Annemarie (Institute for Strength of Materials; Graz University of Technology) An

adaptive finite element procedure for planar elastic problems using wavelets (p. 311)

17.30-17.45 HEIL, Matthias (Department of Mathematics, University of Manchester, UK) Airway closure - liquid
bridges in strongly buckled elastic tubes (p. 269
17.45-18.00 VERMA, Anjulika (School of Mathematics and Computing, University of Brighton, Brighton, UK
Modelling of an explosion bubble close to a moving structure ‘ (p. 322

C-4 Adam Ferguson Building, Room 18

Numerical Linear Algebra, Optimization and Environmental Problems
Chair(s): HACKBUSCH; SMITH

16.00-16.15 GRUND, Friedrich (Weierstrass Institute for Applied Analysis and Stochastics, Berlin, Germany) Pivot

strategies for direct linear solvers (p. 265)
16.15-16.30 GARCIA-PALOMARES, Ubaldo M (Universidad Simon Bolivar, Venezuela) Parallel conjugate gra-
dient for solving algebraic linear system of equations (p. 261)
16.30-16.45 HACKBUSCH, Wolfgang (University of Kiel, Germany) Fast arithmetic with hierarchical 7(natm'ce§
_ p. 267
16.45-17.00 SCHWETLICK, Hubert (Technical University of Dresden, Dresden, Germany) A generalized Rayleigh
quotient iteration for approzimating Figenpairs of nonnormal matrices (p. 307)
17.00-17.15 MIJANGOS, Eugenio (Basque Country University, Spain) Multiplier methods for nonlinear networks
with side constraints (p. 288)
17.15-17.30 LIN, Feng Lee (Department of Business Management, National Sun Yat-Sen University, Taiwan) Mod-
eling a reliability location problem by Taguchi’s approach (p. 284)
17.30-17.45 SMITH, Ronald (Loughborough University, UK) Cooperative pollution minimization for two outfalls
in an estuary (p. 312)

17.45-18.00 FAGHLOUMI, Chakib (Dpto. de Matemética Aplicada, Univ. Complutense de Madrid, Spain) Analysis
of nonlinear elliptic problem arising in the study of policies on projects alterning the environment (p. 258)

C-29 Appleton Tower, Room 2.A2

Computer Science, Cryptography and Coding Theory
Chair(s): KILPATRICK

16.00-16.15 LI, Qian (Yamagata University, Japan) A factoring algorithm using quadratic residue (p. 283)
16.15-16.30 CABALLERO-GIL, Pino (University of La Laguna, Spain) Algorithm-independent attacks on un-

keyed hash functions and digital signature schemes (p. 245)
16.30-16.45 KILPATRICK, Peter L (The Queen’s University of Belfast, UK) Specification of a complez scientific
domain using a formal notation (p. 277)
16.45-17.00 CLINT, Maurice (Queen’s University of Belfast, N Ireland, UK) Re-engineering sequential mathemat-
ical library software for efficient parallel execution (p. 249)
17.00-17.15 ABELLO, James (Shannon Laboratory, AT&T Labs-Research, USA) Navigating graph .zurface;
p. 234

17.15-17.30 No talk
17.30-17.45 No talk
17.45-18.00 No talk
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Tuesday, 6 July, Morning Session

Overview
09.00 — 09.45 Plenary Lectures
S Jonathan CHAPMAN, Macroscopic Models of Superconductivity GS
L GREENGARD, On the Numerical Solution of Partial Differential Equation MH
in Unbounded Domains
09.55 — 10.40 Plenary Lectures
C JOHNSON, Adaptive Computational Methods for Differential Equations MH
E G VIRGA, Exotic Applications of Liquid Crystals GS
| 11.00 — 13.00 Mini-Symposia
| MSP-003 Resource Allocation DHT-4.18
! MSP-004 Kinetic Equations in Semiconductor Modelling WRB-9
| MSP-005 The Role of Non-Hydrostaticity in Climate Dynamics of the Atmosphere, Ocean DHT-S
and Ice Sheets
MSP-007 Applications of Knot Theory in Dynamics and Fluid Mechanics WRB-10
MSP-008 Finite Element Models in Low Frequency Electromagnetics DHT-N
MSP-009 Pseudospectra: Theory and Applications MS-3
MSP-015 Nonlinear Waves in Solids: Analytical and Numerical Aspects II DHT-C
MSP-018 Inverse Problems in Imaging MS-1
MSP-021 New Developments in Partial Differential Equations, in the Calculus of Varia- WRB-11
tions, in Simulation and Applications to Materials III
MSP-026 Statistical Theories of Vorticity Structures in Navier-Stokes Turbulence AT-1
MSP-035 Analysis of Boundary Value Problems for PDEs III DHT-3.01
MSP-036 Numerical Modelling with Functional Differential Equations I AFB-19
MSP-042 Industrial Applications of Particle Methods for Fluid and Granular Flow AT-8
MSP-044 Mathematical Modelling and Prediction of Protein Structures WRB-1
MSP-045 Computational Science and Engineering: How to Organize? How to Teach? GS
MSP-050 Hysteresis, Sweeping Processes and the Skorokhod Problem I AT-6
MSP-076 Domain Decomposition Methods and Computation Mechanics I ! DHT-B
MSP-081 Wave Field Decomposition Methods in Direct and Inverse Scattering III AT-2B
MSP-094 HP and Spectral Methods for Composite Materials AT-5
MSP-111  Degenerate Diffusion Equations I WRB-4
MSP-139 Magnetohydrodynamics: MHD in Materials Processing, MHD Turbulence, AT-2
Modelling of MHD Processes I
MSP-152 New Challenges in Control and Stabilization of Shells II AFB-10
MSP-183 Ignition and Flame Propagation in Multiphase Media AT-3
MSP-197 Advanced Numerical Computing: Grid Generation and Solution Methods for MS-5
Complex Applications I , :
MSP-212 Industrial Research Successes . MS-4
MSP-228 Numerical Methods for Tracking Material Interfaces AT-4
MSP-232 Risk Management : WRB-8
MSP-240 Parallel Solution Methods in Structural Analysis DHT-4.01
11.00 — 13.00 Contributed Presentations: Lectures
C-5 Partial Differential Equations I AFB-13
C-6 Ordinary Differential Equations AFB-14
C-7 Applied Probability and Statistics I AFB-17
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C-23 Fluid Mechanics I AFB-18
C-30 Numerical Methods in Differential Equations I AT-2.A2
C-37 Geophysical Sciences and Computational Fluid Mechanics WRB-3
C-41 Electromagnetics and Geophysics AT-2D
C-51 Mathematical Methods and Modelling DHT-3.18
11.00 — 13.00 Contributed Presentations: Posters
P-1  Posters I DHT-LF
Also today
09.45 1999 Dalquist Prize presentation, see p. 223 McEwan Hall

Financial Mathematics Special Interest day, see p. 222
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Tuesday, 6 July, Morning Session
Details

09.00 — 09.45 Plenary Lectures

Plenary Lecture George Square Lecture Theatre
S Jonathan CHAPMAN (University of Oxford, UK)
Macroscopic Models of Superconductivity

Chair: R M MATTHEIJ (Technische Universiteit, Eindhoven, Nethérlands)

One of the interesting aspects of superconductivity is the variety of models available to describe the phenomenon at
different lengthscales, ranging from the microscopic theory of Bardeen, Cooper & Schreiffer through the mesoscopic
theories of London and Ginzburg & Landau, to the macroscopic Critical State theories such as the Bean model. De-
termining the relationship between these different models by considering suitable asymptotic limits has been one of the
main themes of the speakers research in the area.

The basic building block in deriving this heirarchy is the superconducting vortex, which is a thin core of nonsupercon-
ducting material circled by a superconducting electric current. Similar line singularities are found in other systems,
for example, line vortices in an inviscid fluid, or Volterra dislocations in an elastic crystal. This raises the interesting
question of whether analogous heirarchies of models exist in each of these other systems, and whether similar connections
can be established between them.

Plenary Lecture ‘ McEwan Hall
L GREENGARD (Courant Institute for Mathematical Science, New York, USA)

On the Numerical Solution of Partial Differential Equation in Unbounded Domains

Chair: L N TREFETHEN (Oxford University, UK)

Many problems in applied mathematics require the solution of partial differential equations in unbounded domains.
Integral equation methods are particularly appropriate for such problems since they are insensitive to the complexity
of the geometry and do not require the artificial truncation of the computational domain, as do finite difference and
finite element techniques. We present recent developments in potential theory which result in fast algorithms for the
Helmholtz, heat and wave equations.
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09.55 — 10.40 Plenary Lectures

Plenary Lecture McEwan Hall
C JOHNSON (Chalmers University of Technology, Goteborg, Sweden)

Adaptive Computational Methods for Differential Equations
Chair: L N TREFETHEN (Oxford University, UK)

We give an overview of our recent work together with coworkers including Rickard Bergstrom, Kenneth Eriksson, Niklas
Eriksson, Johan Hoffman, Mats Larson, Anders Logg, Marten Levenstam and Klas Samuelsson. We present a general
methodology for adaptive quantitative control of the computational error in solving differential equations including errors
from discretization in space-time, approximate solution of the discretized equations, and various modeling errors. The
error control uses an adaptive feed-back procedure based on representing the error in a given norm in terms of different
residuals of the computed solution and the computed solution of an associated dual linearized problem.

We present different implementations of the general methodology including a multi-adaptive ode-solver with the time
steps for different components controled individually, and applications to electromagnetics and fluid /solid mechanics in
3 space dimensions. See http://www.md.chalmers.se/Centres/Phi .

Plenary Lecture George Square Lecture Theatre
E G VIRGA (University of Pavia, Italy)
Exotic Applications of Liquid Crystals

Chair: R M MATTHEIJ (Technische Universiteit, Eindhoven, Netherlands)

This lecture will review both old and new applications of liquid crystals relevant to the mathematical modelling of
these fascinating mesophases. I intend to cover a wide spectrum spanning from the optical properties of nematic liquid
crystals currently employed in displays to the dynamics of lyotropic phases such as lipid bilayers, which seem to be
nearly ubiquitous in living organisms.
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11.00 — 13.00 Mini-Symposia

MSP-003 David Hume Tower, Room 4.18
Resource Allocation

Organiser: MILLS, Graham (CSIRO, Australia)

Exact and heuristic methods are discussed for allocation of resources. We consider demand driven flexible personnel
scheduling and rostering applications. Both cyclic and non cyclic rostering is developed as a network model and efficient
computational methods discussed.

MILLS, Graham (CSIRO, Australia) Network models for workforce allocation (p. 15)
PANTON, David M (University of South Australia, Australia) Column generation models for optimal workforce
allocation with multiple breaks (p. 16)
RYAN, David M (Department of Engineering Science, University of Auckland, New Zealand) Optimised cell batchin,

for an aluminium smelter (p. 16

SIER, David (CSIRO, Mathematical and Information Sciences, Australia) Rostering ambulance officers: Network
based algorithms (p. 16)
MSP-004 William Robertson Building, Seminar Room 9

Kinetic Equations in Semiconductor Modelling

Organiser: MAUSER, Norbert J (University of Vienna, Vienna, Austria and Courant Institute, New
York, USA)

Recent results in the modelling and analysis of kinetic models of charge transport in semiconductor devices are presented.
In particular quantum mechanical formulations like the Wigner equation are useful for describing the transport in ultra-
integrated or tunneling devices. Problems like boundary conditions, dissipative terms and long-time behaviour and the
relation of quantum kinetics to classical kinetics are addressed. This minisymposium is related to the TMR network
” Asymptotic Analysis of Kinetic Equations”.

ARNOLD, Anton (TU-Berlin, Berlin, Germany) The stationary boundary value problem for the Wigner equation

p.- 16

DOLBEAULT, Jean (Univ. Paris IX, CEREMADE, Paris, France) A symptotic dispersion profile for kinetic equatz'on.)s
and related models (p. 16)
TOSCANI, Giuseppe (Dipartimento di Matematica, Universita' di Pavia, Italy) Logarithmic Sobolev inequalities for

" kinetic semiconductor equations p- 17
POUPAUD, Frédéric (Laboratoire J A Dieudonne, Universite de Nice, France) Semiclassical limits in crystals (p. 17

SOLER, Juan (Granada University, Spain) On Wigner/Schrdidinger-type equations with dissipation and scattering
effects for semiconductor devices: Stability and asymptotic behaviour (p. 17)

MSP-005 ) David Hume Tower, Faculty Room South
The Role of Non-Hydrostaticity in Climate Dynamics of the Atmosphere, Ocean
and Ice Sheets

Organiser: HUTTER, Kolumban (Institute of Mechanics, Darmstadt University of Technology, Ger-
many)

Classical dynamic modelling of the atmosphere, the ocean and of ice sheets imposes a shallowness assumption - equivalent
to a vertical hydrostatic balance - to simplify the governing equations. This restricts the scope of the reduced models
and may falsify the results when applied without care. The renewal of the deep ocean water by convection and the
so-called longitudinal stress-deviator effects in ice-sheet flow; but also the dynamics of the ice sheet-ice shelf transition
zone, nonlinear barotropic and baroclinic waves and the atmospheric convection in the vicinity of sea ice edges are
examples where non-hydrostatic effects are significant. The symposium addresses all climate modellers from meteorology,
oceanography and glaciology.




Tuesday, 6 July, Morning Session ' 45

GREVE, Ralf (Institut fiir Mechanik I1I, Technische Universitit Darmstadt, Germany) Ice-sheet modelling beyond the

shallow-ice approzimation (p. 17)
EGGER, Joseph (Meteorologisches Institut, Universitaet Muenchen, Germany) Nonhydrostatic mountain effects

(p- 17)
SANDER, Johannes (Climate and Environmental Physics, Physics Institute, University Bern, Switzerland) Production
of deep water in the open ocean and lakes: Results from a non-hydrostatic model (p. 18)
MSP-007 William Robertson Building, Seminar Room 10

Applications of Knot Theory in Dynamics and Fluid Mechanics

Organisers: HOLMES, Philip J (Princeton University, USA)
GHRIST, Robert W (Georgia Institute of Technology, USA)

The mathematical theory of knots has of late reemerged from Lord Kelvin’s “knotted sether vortices” to become a
powerful tool in both dynamical systems and fluid mechanics. This collection of topological methods has great generality:
applications to perfect fluids, MHD, and phase flows in general often proceed from a single theory, as in the case of
“helicity”. This minisymposium will focus on the interplay between the dynamics of flows and the topology of flowlines.
The prevalent applications are to bifurcation invariants and the understanding of material flowlines in fluids, with respect
to mixing, classification, and stability.

HOLMES, Philip J (Princeton University, USA) Why knot? Some links among topology, dynamics, and bifurcations
p. 18
GAMBAUDO, Jean-Marc (UMPA, ENS-Lyon, France) Asymptotic invariants for volume preserving flows Ep. 183
BERGER, Mitchell A (Mathematics, University College London, UK) Quantitative measures of topological complexity
for fluids and magnetic fields p. 18
GHRIST, Robert W (Georgia Institute of Technology, USA) Knotted flowlines in steady 3-D Euler flows (p. 18

MSP-008 David Hume Tower, Faculty Room North
Finite Element Models in Low Frequency Electromagnetics

Organiser: FERNANDES, Paolo (Istituto per la Matematica Applicata del Consiglio Nazionale delle
Ricerche, Italy)

Seen as a whole, the minisymposium is intended to give an overview of the different approaches currently used in the
finite element solution of realistic magnetostatic and eddy current problems. These different approaches essentially arise
from different choices of the unknown quantities in terms of which the problem is formulated. When potentials are
used, the main issue is to make them unique by imposing partially arbitrary additional conditions, because they are not
uniquely determined by the physical laws only. When fields are used, instead, the problem arises of correctly modelling
the discontinuities that occur across the interfaces where different materials abut. The situation is made more intricate
by the fact that efficiency considerations may lead to use different unknown quantities in different regions of the same
problem.

FERNANDES, Paolo (Istituto per la Matematica Applicata del Consiglio Nazionale delle Ricerche, Italy) Dealing with
realistic assumptions in electromagnetics (p. 19)
BOSSAVIT, Alain (Electricité de France, Clamart, France) The curl-curl operator, from a geometrical m'e(wpoin)t
p- 19
TROWBRIDGE, Bill (Vector Fields ltd) A review of potential formulations for Eddy current problems with par-
ticular attention to the Lorentz gauge (p. 19)
PERUGIA, Ilaria (Diaprtimento di Matematica, Universita’ di Pavia - Italy) An adaptive field-based method for
magnetostatic problems (p. 19)
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MSP-009 Management School, Lecture Theatre 3
Pseudospectra: Theory and Applications

Organisers: AHUES, Mario (UMR CNRS, Université de Saint-Etienne, France)
LARGILLIER, Alain R. (UMR CNRS, Université de Saint-Etienne, France)

The notion of a pseudospectrum has become a useful and efficient tool in applied mathematics. Different not always
equivalent definitions have been proposed. The speakers are intended to discuss on these and on their corresponding
applications. New techniques for the computation of pseudospectra will be presented. Applications will be exhibited
in connection with the convection-diffusion operator, hydrodynamic stability, lasers, non-hermitian quantum mechanics
and chemical kinetics.

GRAMMONT, Laurence (UMR CNRS, Université de Saint-Etienne, France) Pseudospectrum: The principle of the

thing (p. 20)
SADKANE, Miloud (Department of Mathematics, Universite de Bretagne Occidentale, Brest, France) Computation of
pseudospectra by means of an harmonic I* approzimation (p. 20)
BERTRAND, Olivier (IRISA/INRIA-Rennes, France) Counting the Eigenvalues which lie in a region of the complez
plane. (p. 20)
FRAYSSE, Valérie (CERFACS, France) Pseudospectra at CERFACS p. 20

TREFETHEN, Lloyd N (Oxford University, UK) Applications of pseudospectra in physics p. 20

MSP-015 David Hume Tower, Lecture Theatre C

Nonlinear Waves in Solids: Analytical and Numerical Aspects II
(see also Part I, MSP-014, p. 28; Part III, MSP-016, p. 64)

Organisers: MAUGIN, Gerard A (Universite Pierre Et Marie Curie, Laboratoire De Modelisation
En Mecanique, Paris, France)
ENGELBRECHT, Juri (Estonian Academy of Sciences, Institute OF Cybernetics,
Tallin, Estonia)

SAMSONOV, Alexander M (A I IOFFE Physico-Technical Institute, Russian Academy
of Sciences, St Petersburg, Russia)

SAMSONOV, Alexander M (The Ioffe Institute of the Russian Academy of Sciences, Russia) Bulk nonlinear elastic
waves in inhomogeneous wave guides (p- 29)
POUGET, Joel (Universite Pierre et Marie Curie, Laboratoire de Modelisation en Mecanique, Paris, France) Nonlinear
modulation of wave packets in a shallow shell on an elastic foundation (p. 28
MAUGIN, Gerard A (Universite Pierre et Marie Curie, Laboratoire de Modelisation en Mecanique, Paris, France
Shock-wave and phase-transition-front structure by means of Eshelbian mechanics (p. 27
POTAPOV, Alexander I (Mechanical Engineering Research Institute, Russia) Nonlinear interactions of solitary
waves in a 2D lattice (p. 28)
KAWAHARA, Takuji (Kyoto University, Japan) Wave propagations in lattice models for nonlinear elastic structures

~ (p- 26)

[
MSP-018 Management School, Lecture Theatre 1

Inverse Problems in Imaging

Organisers: SCHERZER, Otmar (Institut fiir Industriemathematik, Universitit Linz, Austria)
HANKE, Martin (Johannes-Gutenberg-Universitit Mainz, Germany)

A large number of challenging mathematical problems arising in industrial applications can be formulated as Inverse
Problems or Control Problems. In either case the goal is to adjust manufacturing parameters or to determine other,
physical, quantities. Those numbers are required to run computer simulations and, eventually, to realize new industrial
products. Depending on the application, the precise figures of these parameters may not be of primary importance.
However, in applications where a parameter has a strong physical interpretation (like a thermal conductivity coefficient,
for example), it is usually important that it be reconstructed qualitatively correct. This minisymposium will concentrate
on applications from Computer Vision where the reconstruction of physical parameters is essential; it will address both,
people from industry and researchers in applied mathematics.
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WEICKERT, Joachim (University of Copenhagen, Denmark) Restoration methods in computer vision (p. 31)
RING, Wolfgang (Karl-Franzens Universitit Graz, Austria) Identification of a the load of a partially breaking beam
from inclination measurements

VOGEL, Curtis R (Montana State University, USA) Inverse problems in atmospheric optics (p. 31)
SCHOISSWOHL, Armin (Industrial Mathematics Institute, Johannes Kepler University Linz, Austria) Image matching
as an ezample of an inverse problem in medical imaging (p. 30)
FRIGAARD, Ian (Schlumberger Dowell, Clamart, France) Novel imaging-type problems arising in oilfield cen%enting

. p.- 30

MSP-021 William Robertson Building, Seminar Room 11
New Developments in Partial Differential Equations, in the Calculus of Variations,
in Simulation and Applications to Materials III

(see also Part I, MSP-019, p. 13; Part II, MSP-020, p. 29; Part IV, MSP-022, p. 64; Part V, MSP-023, p. 82;
Part VI, MSP-024, p. 102)

Organisers: FONSECA, Irene (Center for Nonlinear Analysis, Carnegie Mellon University, Pitts-
burgh, USA)
KINDERLEHRER, David (Center for Nonlinear Analysis, Carnegie Mellon University,
Pittsburgh, USA)

GREENBERG, James M (Carnegie Mellon University, Pittsburgh, USA) Antiplane shear flows in visco-plastic solids
ezhibiting isotropic and kinematic hardening (p. 32)
SWART, Pieter J (Los Alamos National Laboratory, USA) Modelling the ferroelectric perovskites

LUSKIN, Mitchell (University of Minnesota, Minneapolis, USA) Stability of microstructure in Martensitic crystals

(p. 33)
CHIPOT, Michel (Institut fuer Mathematik, Universitaet Zuerich, Zurich, Switzerland) Computing microstructures
(p. 32)
WALKINGTON, Noel J (Carnegie Mellon University, Pittsburgh, USA) New variational principles for approzimating
parabolic PDEs (p. 36)
MSP-026 Appleton Tower, Lecture Theatre 1

Statistical Theories of Vorticity Structures in Navier-Stokes Turbulence

Organiser: HE, Xinyu (University of Warwick, UK)

In the theory of turbulence, constructing probability measures to describe spaces of vorticity structures, if indeed
such measures exist, is still a challenging problem. The mini-symposium will present different approaches and new
developments in this area.

KAMBE, Tsutomu (University of Tokyo, Japan) Vortex structures and statistics of turbulence (p. 37)
GIBBON, John D (Imperial College, London, UK) The theory of vorticity dynamics in the three-dimensional Euler
and Navier-Stokes equations (p. 37)
MSP-035 David Hume Tower, Room 3.01

Analysis of Boundary Value Problems for PDEs III
(see also Part I, MSP-033, p. 14; Part II, MSP-034, p. 29)

Organiser: KRUTITSKII, Pavel (Moscow State University, Russia)

KONDRATEV, Vladimir A (Moscow State University, Russia) On evolutionary equations in nonsmooth domains

(p. 44)
UMEZU, Kenichiro (Maebashi Institute of Technology, Japan) Elliptic problems with nonlinear boundary conziitions

p. 46)
LASIECKA, Irena (University of Virginia, Charlottesville, USA) Wellposedness and asymptotic behaviour in non-
linear dynamic elasticity (p. 44)
ZHAOQ, Jennifer (University of Michigan-Dearborn, USA) A nonlinear parabolic equation modeling sufactamé diffu-
sion : p. 46)
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MSP-036 Adam Ferguson Building, Room 19

Numerical Modelling with Functional Differential Equations I
(see also Part II, MSP-072, p. 68)

Organisers: BAKER, Christopher T H (University of Manchester, UK)
FORD, Neville J (University College Chester, UK)

Many real-life phenomena involve a delayed rather than instantaneous reaction, with a dependence on a memory of
past events. Examples occur in economics, immunology, materials with memory, physiology, population dynamics,
& robotics. Models of such phenomena frequently involve causal or Volterra-type functional differential equations
(including retarded differential equations). For highly complex models, one requires numerical techniques that must be
quantitatively accurate and qualitatively consistent. With such numerical methods at one’s command, more realistic
mathematical models can be used. The mini-symposium is intended to address the interaction between numerical
analysis, algorithm construction, and deterministic or stochastic mathematical modelling.

BAKER, Christopher T H (Manchester University, UK) Numerical treatment of retarded differential equations:
Smoothness, stability, convergence, and practical design problems ' . (p. 46)
BUCKWAR, Evelyn (Free University Berlin, Germany & University of Manchester, UK) Numerical methods for

retarded stochastic equations (p. 46)
RIHAN, Fathalla A (Helwan University, Egypt & Manchester University, UK) Sensitivity analysis of parameters in
modelling with delay-differential equations ‘ (p. 47)
WULF, Volker (University College Chester, UK) Bifurcation and its numerical approzimation in delay equations

(p. 47)
TIAN, Hongjiong (Manchester University, UK) Singular perturbations of delayed equations: Applications, theory
& numerics C o (p.47)
MSP-042 Appleton Tower, Seminar Room 8

Industrial Applications of Particle Methods for Fluid and Granular Flow

Organisers: BARTON, Noel G (CSIRO Mathematical and Information Sciences, Australia)
NEUNZERT, Helmut (Institut fuer Techno- und Wirtschaftsmathematik, Germany)

This minisymposium focusses on recent industrial applications of particle methods like Smoothed Particle Hydrodynamics
(SPH), Lattice Boltzmann Equation (LBE) methods, and the Discrete Element Method (DEM). SPH can be used to
simulate momentum-driven flows with complicated physics and free surfaces; industrial applications include high pressure
die-casting and high speed inflations. DEM can be used to simulate the flow of granular material; applications include
grinding of mineral ores. Schemes based on a mesoscopic approach (LBE) can be applied to porous media flows in complex
filter structures. This minisymposium will stress industrial applications and innovative aspects of these techniques.

CLEARY, Paul W (CSIRO Mathematical and Information Sciences, Australia) Modelling heat and fluid flow in high
pressure die casting using smoothed particle hydrodynamics . 50
BARTON, Noel G (CSIRO Mathematical and Information Sciences, Australia) Use of the discrete element method

to simulate mineral ore grinding mills p- 50
STEINER, Konrad (ITWM Kaiserslautern, Germany) The use of LBE in filtration processes p. 50
JUNK, Michael (ITWM Kaiserslautern, Germany) High speed inflation with SPH p- 50
MSP-044 William Robertson Building, Seminar Room 1

Mathematical Modelling and Prediction of Protein Structures

Organiser: MAINO, Giuseppe (ENEA, Applied Physics Division, Bologna, Italy, and University of
Bologna, Ravenna, Italy)

The problem of accurately predicting the protein three-dimensional (3D) structure from the linear aminoacid sequence
has yet to be solved. Each protein is folded into a specific 3D structure in which segments of alpha-helices and beta-
strands (secondary structure) are packed together in various ways, thus making the prediction of its structure the key
to understanding how it functions. In the last few years, the complete aminoacid sequence has been experimentally
determined for a number of proteins and this fact has created the need for the development of reliable mathematical
methods (statistical approaches, artificial neural networks, calculations from first principles, molecular dynamics and
Montecarlo simulations, etc.) to analyse the vast amount of sequence data now available. This mini-symposium will
be addressed to a review and discussion of the main techniques used in this field, with the participation of applied
mathematicians, physicists and biologists.
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JACOBONI, Irene (University of Bologna, Italy) Upgrading the performance of a neural network-based method to
predict the secondary structure of proteins ' (p. 51)
MALLAMACE, Francesco (Dept. Nuclear Enginnering, MIT, Cambridge, USA) Relevant aspects of the use of
the fractal geometry in the study of the structure of new complex materials, (Dendritic polymer systems and

porphyrins (p. 51)
MAINO, Giuseppe (ENEA, Applied Physics Division, Bologna, Italy) Algebraic and functional technigques for the
structure and dynamics of macromolecules (p. 51)
MSP-045 George Square Lecture Theatre

Computational Science and Engineering: How to Organize? How to Teach?

Organiser: STRANG, Gilbert (Massachusetts Institute of Technology, USA)

It is true that an eigenvalue algorithm can help to solve a scientific or engineering problem without requiring a deep
understanding of the application. But this distance between algorithm and application is closing fast. The words
"Seientific Computing” partly reflected the change. Now highly interdisciplinary academic programs in the new field of
Computational Science and Engineering (CS&E) are growing quickly. The applied mathematics societies are a natural
home for this field.

The speakers in this minisymposium will discuss ”teaching” of CS&E. They will address questions such as (1)what
common elements should programs have? (2)how can disciplinary barriers be overcome? (3)for what careers are we
preparing students? (4)what topics can we teach (and should we teach)? '

The speakers will also describe their own experiences with specific programs in Europe and America. Those programs
include industrial experiences in which students become highly involved.

The session will include an open discussion led by Gilbert Strang, so that members of the audience can describe their
ideas and their experience with this fundamental development in applied mathematics.

ENGL, Heinz W (Johannes Kepler Universitaet Linz, Austria) Industrial Mathematics Curricula - Some Ezamples

from Europe (p. 52)
PETZOLD, Linda (University of California, Santa Barbara, California, USA) Starting a CSE graduate program:
Observations and experiences ’ (p. 52)
MATTHELJ, Robert M (Department of Mathematics, Technische Universiteit Eindhoven, Netherlands) Computational
engineering needs mathematicians (p. 52)
STRANG, Gilbert (Massachusetts Institute of Technology USA) Open discussion on computational science and
engineering (p. 52)
MSP-050 Appleton Tower, Seminar Room 6

Hysteresis, Sweeping Processes and the Skorokhod Problem I
(see also Part II, MSP-051, p. 66)

Organiser: BROKATE, Martin (University of Kiel, Germany)

Rate independent evolutions appear in several subareas of mathematics and other sciences. One basic such model is
known under the name ”sweeping process” (Moreau) in convex analysis or as the ”Skorokhod problem” in stochastics; it
has also been studied in detail from the standpoints of evolution variational inequalities and hysteresis operators. From
it, models with more complex memory structures like the Preisach model can be constructed. An effort is made to bring
together from different fields people working on these problems.

VLADIMIROV, Alexander (Institute for Information Transmission Problems, Russia) Averaging properties of Sko-

rokhod operators (p. 57)
DUPUIS, Paul (Brown University, USA) Formulation of the Skorokhod problem in communication, queueing, and
economics p- 56
KUNZE, Markus (Mathematisches Institut, Koeln, Germany) State-dependent sweeping processes p. 57
CROSS, Rod (Department of Economics, University of Strathclyde, Glasgow, UK) Hysteresis in economic systems
p- 56
DESCH, Wolfgang (Universitat Graz, Austria) The stop operator and elastic contact problems P 56;




50 ICIAM 99

MSP-076 David Hume Tower, Lecture Theatre B
Domain Decomposition Methods and Computation Mechanics 1 '
(see also Part II, MSP-077, p. 68)

Organiser: NAKAMURA, Masaaki (Nihon University, Japan)

The recent progress in computer technology gives us a strong tool to analyze the nonlinear phenomena in various
mechanics. In particular "Domain Decomposition Methods (DDM)”, one of the newest technique of the computer
simulation and ” Computation Mechanics (BCM)”, one of the main target to be analyzed by the computer simulation
have the benefit of the vivid attention. The mini-symposium ”Domain Decomposition Methods and Computation
Mechanics” is inspired to points out the present problems and indicate the directions of the future research.

IKEDA, Tsutomu (Ryukoku University, Japan) Numerical reproduction of the hezagonal convection pattern (p. 78)
TOMOEDA, Kenji (Osaka Institute of Technology, Japan) Numerical free boundary in a porous media equation

with strong absorption (p. 79)
FUJIMA, Shoichi (Ibaraki University, Japan) A domain decomposition finite element scheme for flow pré)blemjs

p. 77
HANADA, Takao (Chiba Institute of Technology, Chiba, Japan) Numerical computation of Eguchi-Oki-Matsumura
model ' (p- 77)
ISHIWATA, Tetsuya (Ryukoku University, Shiga, JAPAN) Analysis and numerical computation for blowing-up
solutions arising in a model of curvature flow . ' (p. 78)
MSP-081 Appleton Tower, Room 2B

Wave Field Decomposition Methods in Direct and Inverse Scattering III
(see also Part I, MSP-079, p. 16; Part II, MSP-080, p. 29)

Organisers: KARLSSON, Anders (Department of Electromagnetic Theory, Lund Institute of Tech-
nology, Sweden)

FISHMAN, Louis (Naval Research Laboratory, USA)
OLSSON, Peter (Department of Mechanics, Chalmers University of Technology, Sweden) Mechanical scattering prob-

lems for structural elements (p. 81)
SJOBERG, Daniel (Department of Electromagnetic Theory, Lund University, Sweden) Wave decomposition in non-
. linear, anisotropic media (p. 82)
POWELL, Jeffrey O (Middle Tennessee State University, USA) Trace formulae for two-parameter reconstruction in’
1D inverse scattering (p. 81)
KRISTENSSON, Gerhard (Dept of Electromagnetic Theory, Lund University, Sweden) Homogenization of woven
materials (p. 81)
MSP-094 Appleton Tower, Lecture Theatre 5

HP and Spectral Methods for Composite Materials

Organisers: SCHWAB, Christoph (ETH Zurich, Switzerland)

SURI, Manil (Department of Mathematics and Statics, Univ. of Maryland, Baltimore
County, USA)

Composite materials are increasingly the subject of intensive computational interest. These include not only the uni-
directional (laminated) composites, but also woven composites such as ceramic matrix (CMCs) and polymer matrix
(PMCs) which can greatly increase strength and toughness. Such materials, together with materials that exhibit peri-
odic microstructure give rise to an important class of problems for which high order (p,hp, spectral) methods are just
beginning to be applied. This minisymposium will survey both theoretical and computational results that point to the
viability of such methods. It will be of interest to mathematicians as well as engineers.

CHARALAMBIDES, Panos G (University of Maryland, Baltimore County, USA) A modified p-method finite element

developed for the study of woven composites (p. 95)
ANDERSSON, Bérje B A (The Aeronautical Research Institute of Sweden) Mathematical models for damage growth
in composite materials (p. 95)

MATACHE, Ana-Maria (Seminar for Applied Mathematics, ETH Zurich, Switzerland) Generalized p - finite elements
in homogenization , (p. 95)
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MSP-111 William Robertson Building, Seminar Room 4

Degenerate Diffusion Equations I
(see also Part II, MSP-112, p. 69)

Organisers: KAWOHL, Bernd (Math Inst, University of Cologne, Germany)
WIEGNER, Michael (Lst. Math I, RWTH Aachen, Germany)

After intensive investigations of the porous medium equation over the last decade, the mathematical community with an
interest in diffusion equations is currently focussing on models from a variety of applications. They include phenomena
from astrophysics, biological diffusion and population growth, fluid dynamics of thin films on surfaces, combustion
processes and differential geometric questions associated with crystal growth. In the minisymposium we will try to
present the state of the art in particular for higher order equations.

BERNIS, Francisco (Universidad Autonoma de Madrid, Spain) Higher order degenerate parabolic equations in lu-

brication theory (p. 109)
HORSTMANN, Dirk (Mathematisches Institut der Universit”at zu K”oln, Germany) Blowup results for solutions of
a parabolic system modelling chemotaxis ' (p. 110)
FILA, Marek (Comenius University, Slovakia) Boundedness of global solutions to degenerate parabolic equations

(p. 109)
MSP-139 Appleton Towér, Lecture Theatre 2

Magnetohydrodynamics: MHD in Materials Processing, MHD Turbulence, Mod-

elling of MHD Processes I
(see also Part IT, MSP-140, p. 70; Part ITI, MSP-141, p. 87)

Organiser: DAVIDSON, Peter A (University of Cambridge, UK)

In the last decade we have witnessed a rapid growth in the application of magnetic fields to material processing. Magnetic
fields are now routinely used to heat, stir, levitate, pump, stabilise and purify metals and oxides. This boom in industrial
processing has led to a myriad of analytical and numerical studies, many of which concern the difficult problem of MHD
turbulence. The purpose of these symposia is to indicate where we have got to in our understanding of electromagnetic
processing of materials and of MHD turbulence, and to show the links to other branches of MHD, such as high magnetic
Reynolds number turbulence.

ERNST, Roland (EPM MADYLAM, CNRS, France) Inductive metallothermic process for material manufacturing

(p. 133)
COWLEY, Martin D (Engineering Department, University of Cambridge, UK) Suppression of buoyant motion melts
p. 132
CROSS, Mark (University of Greenwich, UK) Free surface melting gp. 1323

GILLON, Pascale (EPM-MADYLAM CNRS, France) Processing of materials using intense magnetic field gradients

‘ (p. 133)
WIDLUND, Ola (Faxén Laboratory, Royal Institute of Technology, Sweden) MHD turbulence models for engineering
applications (p. 135)
MSP-152 Adam Ferguson Building, Room 10

New Challenges in Control and Stabilization of Shells IT
(see also Part I, MSP-151, p. 34)

Organisers: DELFOUR, Michel C (Centre de Recherches Matheématiques, Canada)
ZOLESIO, Jean-Paul (Ecole des Mines de Paris and CNRS, France)

BOURQUIN, Frédéric (Laboratoire des matériaux et des structures du génie civil, UMR113 LCPC/CNRS, Franceg

Rapid stabilization of plates: A numerical analysis (p. 142
DUBEAU, Francois (Université de Sherbrooke, Canada) Impulsive ODE and numerical approzimation of such
equations p- 142
MCMILLAN, Christine (Virginia Tech, USA) Optimal control problems for shells p. 143
VALENTE, Vanda (IAC-CNR, Rome, Italy) Relazed ezact controllability of thin and membrane shells. (p. 143
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MSP-183 Appleton Tower, Lecture Theatre 3
Ignition and Flame Propagation in Multiphase Media

Organisers: GOL’DSHTEIN, Vladimir (Department of Mathematics and CS, Ben Gurion University,
Beer Sheva, Israel)-

SOBOLEYV, Vladimir A (Department of Mathematics, Samara State University, Samara,
Russia)

The present minisymposium is concerned with theoretical investigation of combustion phenomena in multiphase media.
Specifically, the two principal topics are in focus: ignition (self-ignition) and flame propagation. Researches are moti-
vated by many realistic combustion problems: spray combustion, combustion in porous media, dusty gas combustion
etc. Mathematical models are highly nonlinear singularly perturbed systems of ODE or PDE. Main methods are quali-
tative theory of differential equations, asymptotic methods (including integral manifolds method and ”canard” theory),
numerical simulations. Minisimposium oriented on experts in the mathematical combustion theory and the theory of
singularly perturbed differential equations.

KUZMENKO, Grigory (Ben-Gurion University of the Negev, Israel) Thermal explosion in sprays p. 169
SHCHEPAKINA, Elena (Samara State University, Russia) Canards and black swans in combustion p. 169
GOL’DSHTEIN, Vladimir (Ben Gurion University, Israel) Flame propagation in multiphase media p. 168
SOBOLEV, Vladimir A (Samara State University, Russia) Travelling waves of canard type p. 169
DOLD, John W (UMIST, UK) Flame ball stability in a dusty gas p. 168
MSP-197 Management School, Lecture Theatre 5

Advanced Numerical Computing: Grid Generation and Solution Methods for Com-
plex Applications I
(see»also Part II, MSP-198, p. 71)

Organiser: SPITALERI, Rosa Maria (Istituto per le Applicazioni del Calcolo-CNR, Roma, Italy)

Advanced numerical simulation of a large series of applications needs being able to combine appropriate domain dis-
cretization methods and efficient solution procedures of complex differential models, along with visual investigation of
computed data. The minisymposium presents recent advances in grid generation and solution methods for the simulation
of complex applications. Complexity deals with properties of the problem domain, characteristic variables and com-
putational strategy. Effective numerical methods for efficiently gridding physical domains and computing the solution
of partial differential equations are presented, along with visual aspects. It would like to be a useful chance to group
together method developers and users.

COSSU, Rossella (Istituto per le Applicazioni del Calcolo, CNR Roma, Italy) Color spaces for vectorial data visual-
ization in computational simulation p. 180;
BELLA, G (University of Rome, Italy) Digital physics simulations of reactive flows p- 180

MANTZI, Cristina (Center of Advanced Studies, Research and Development in Sardinia, Italy) Three dimensional mesh
generation for the simulation of blood flow in complex human vascular districts (p. 181)
HAUSER, Jochem (Center of Logistics and Expert Systems, Salzgitter, Germany) Aerodynamic simulation of Arianes
flight using an extreme number of blocks

MSP-212 Management School, Lecture Theatre 4
Industrial Research Successes

Organisers: MCLAUGHLIN, Joyce (Rensselaer Polytechnic Institute, Troy, New York, USA)
OCKENDON, Hilary (Oxford University, OCIAM, UK)

Women mathematicians from the US, Australia and Europe will describe industrial problems and their solution. Talks
will include mathematical modeling, large scale computation and data analysis. (Sponsored by Association for Women in
Mathematics (AWM), European Women in Mathematics (EWM) and the Society for Industrial and Applied Mathematics
(SIAM.)

CHANG, Rosemary E (SGI, USA) Visualization of models with freeform surfaces Ep. 190§

WRIGHT, Margaret H (Bell Laboratories, Lucent Technologies, USA) Better, bigger and beyond p. 191
LANDMAN, Kerry A (University of Melbourne, Australia) Mathematics - the invisible achiever p. 190
VAN DE FLIERT, Barbera W (University of Twente, The Netherlands) Evaporation and stress-driven diffusion: a
generalised Stefan problem in paint (p. 191)
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MSP-228 Appleton Tower, Lecture Theatre 4
Numerical Methods for Tracking Material Interfaces

Organisers: LI, Xiaolin (SUNY at Stony Brook, USA)
ASLAM, Tariq D (Los Alamos.National Laboratory, USA)

Simulation of Multi-material and multi-phase fluid interface instabilities remains difficult numerically. The importance
of tracking the material interface has been widely accepted not only because it prevents unphysical numerical diffusion
across the interface, but also because it is imperative to enforce the correct equation of states for different materials. In
this minisymposium, we present different numerical algorithms to describe and track the dynamically evolving material
interface, and to couple between the states of interface and interior. The methods to be presented in this minisymposium
include the front tracking method, the level set tracking method, the volume of fluid methods, and the fluid mixture
model.

ASLAM, Tariq D (Los Alamos National Laboratory, USA) Level set algorithms for tracking discontinuities in
hyperbolic conservation laws p. 201

LI, Xiaolin (SUNY at Stony Brook, USA) Three dimensional front tracking and shock-contact interaction (p. 201;
KARLSEN, Kenneth H (Department of Mathematics, University of Bergen, Norway) A fast level set method for

reservoir simulation (p. 201)
SHYUE, Keh-Ming (National Taiwan University, China) A fluid-mizture type algorithm for compressible three-phase
flows (p. 202)
RIDER, William J (Los Alamos National Laboratory, USA) Stirred, but not shaken, mizing the stretched a(nd torn

p. 201)
MSP-232 William Robertson Building, Lecture Theatre 8

Risk Management

Organisers: CAIRNS, Andrew (Heriot-Watt University, UK)
MACDONALD, Angus (Heriot-Watt University, UK)

In recent years there have been a number of highly publicised examples of financial institutions running into problems
when complex financial contracts go wrong or stock markets become very volatile. This session will look at how such
risks can be controlled through the use of adequate reserving and management strategies backed up by mathematical
theory.

DELBAEN, Freddy (ETH, Zurich, Switzerland) Is VaR really measuring risk? p- 203
ROWAN, John (Bank of Scotland, UK) Practical considerations of risk management for senior ezecutives (p. 203
KEMP, Malcolm (Threadneedle Investment Managers, UK) How effective is dynamic hedging of derivatives? (p. 203
CAIRNS, Andrew (Heriot-Watt University, UK) Risk management for pension funds (p. 203

MSP-240 David Hume Tower, Room 4.01
Parallel Solution Methods in Structural Analysis

Organiser: LENI)-IARDT, Ingrid (University of Karlsruhe, Institute for Applied Mathematics, Ger-
many .

The application of the finite element method to problems from structural analysis usually leads to nonlinear systems
of equations with large and sparse stiffness matrices that can be extremely ill-conditioned. The large scale of the
problems require the use of parallel computers in combination with efficient iterative solvers. It is the purpose of this
minisymposium to give a perspective of the development of parallel solution techniques in the structural analysis. The
speakers will describe recent results in the field of mathematical software for problems from structural analysis on parallel
architectures focussing on domain decomposition and equation solving.
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PADIY, Alexander (University of Nijmegen, Netherlands) On a parallel multilevel solver for large-scale elasticity

problems (p. 210)
SCHWEIZERHOF, Karl H (University of Karlsruhe, Germany) On applications of parallel solution techniques for
highly nonlinear problems involving static and dynamic buckling (p. 210)
WIENERS, Christian (Institut fiir Computeranwendungen, Universtat Stuttgart, Germany) Parallel multigrid methods
for Prandtl-Reuf$ plasticity , (p. 210)
FIELD, Martyn R (Hitachi Dublin Laboratory, Ireland) Using a parallel factorised sparse approzimate inverse
preconditioner to solve large structural analysis problems (p. 210)

LENHARDT, Ingrid (University of Karlsruhe, Institute for Applied Mathematics, Germany) Parallel equation solving
with preconditioned Krylov subspace and Schur complement methods , (p. 210)
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11.00 — 13.00 Contributed Presentations: Lectures

C-5 Adam Ferguson Building, Room 13

Partial Differential Equations I
Chair(s): SPIVAK; R SAXTON

11.00-11.15 GASSER, Ingenuin (Institut fir Angewandte Mathematik, Universitdt Hamburg, Germany) On the
vanishing Debye length limit in the drift diffusion model for semiconductors (p. 261)
11.15-11.30 FURIHATA, Daisuke (Research Institute for Mathematical Science, Kyoto University, Japan) Finite
difference schemes for nonlinear wave equations that inherit energy conservation or momentum conserva-

tion property (p. 260)
11.30-11.45 SPIVAK, Alexander (Technological Institute affilated with Tel-Aviv University, Israel) Ezit problem
for Kramer’s model (p. 312)
11.45-12.00 SHEARER, Michael (North Carolina State University, USA) Undercompressive shocks in téLz’n ﬁln;
flow p- 309
12.00-12.15 BARUCQ, Hélene (Université de Pau et des Pays de ’Adour, Pau, France) Qutflow boundary condi-
tions for first-order pseudo-differential systems (p. 240)
12.15-12.30 SAXTON, Katarzyna (Loyola University, New Orleans, USA) Nonlinear dissipative-hyperbolic equa-
tions modelling propagation of second sound ' (p. 306)
12.30-12.45 SAXTON, Ralph (University of New Orleans, USA) The influence of large data on formation of
singularities in incompressible fluids (p- 306)
12.45-13.00 BERGLEZ, Peter (Department of Mathematics, Graz University of Technology, Austria) On the solu-
tion of a generalized Stokes-Beltrami system (p. 241)
C-6 ' Adam Ferguson Building, Room 14

Ordinary Differential Equations
Chair(s): REYNOLDS; SCHWARTZ

11.00-11.15 WANG, Shin-Hwa (Department of Mathematics, National Tsing Hua University, Taiwan) An ezact
multiplicity theorem involving concave-conver nonlinearities and its application to stationary solutions of

a singular diffusion problem (p. 325)
11.15-11.30 ROUSSOS, Nicolette (University of the Witwatersrand, Johannesburg, South Africa) Applications of
lie symmetry methods to nonlinear, dynamic boundary value problems in finite elasticity (p. 305)
11.30-11.45 REYNOLDS, David W (Dublin City University, Ireland) Model problem for creep buckling (and m;
stability “(p. 303
11.45-12.00 IWASAKI, Yoshimitsu (Okayama University of Science, Faculty of Informatics, Japan) Physico-
mathematical interpretation of the multiple anelastic relazation in solids (p. 273)
12.00-12.15 STEINER, Joseph M (Swinburne University of Technology, Australia) Trajectory characteristics of
planar Grassmann mechanisms (p. 313)
12.15-12.30 SHADMAN, Dariush (Department of Mathematics, Sharif University of Technology, Tehran, Iran) On
the periodic solution of a nonlinear nth order differential equation (p. 309)
12.30-12.45 SCHWARTZ, Ira B (US Naval Research Laboratory, USA) Sustaining chaos using basin boundary
saddles (p. 307)

12.45-13.00 ZERNOV, Oleksandr E (Odessa State Polytechnic University, Ukraine) On continuously differentiable
solutions of the singular initial value problem (p. 331)
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C-7 Adam Ferguson Building, Room 17

Applied Probability and Statistics I
Chair(s): NAKANO; SCOZZAFAVA

11.00-11.15 KANEKO, Akihiko (University of Tokyo, Japan) On a non-linear modelling analysis for complez

time series (p. 276)
11.15-11.30 KAWAMURA, Takeshi (Kitami Institute of Technology, Japan) I'-stability analysis with monotonicity

conditions . p- 276
11.30-11.45 NAKANO, Yuji (Shiga University, Japan) On a local causal analysis of time series p. 292

11.45-12.00 KONTOROVICH, Valeri Ya (CINVESTAV-IPN Mexico) Envelope and phase for narrow-band ran-
dom processes with jumps. p. 279
12.00-12.15 DE MESTRE, Neville J (Bond University, Australia) Tournament roulette p. 252

12.15-12.30 DE MAGALHAES, Maysa S (Department of Industrial Engineering, Pontificia Universidade Cat6lica

do Rio de Janeiro, Brazil) Adaptive X charts - an economic model : (p. 252)
12.30-12.45 SCOZZAFAVA, Romano (Universita’ La Sapienza, Roma, Italy) Medical diagnosis by coherent prob-
abilistic reasoning (p. 307)
12.45-13.00 FERNANDEZ-GAUCHERAND, Emmanuel (University of Arizona, USA) Controlled Markov pro-
cesses with risk-sensitive average optimality criteria (p. 259)

C-23 Adam Ferguson Building, Room 18

Fluid Mechanics I
Chair(s): SERGEEV; DEVENISH

11.00-11.15 DZIECIELAK, Ryszard (Poznan University of Technology, Poland) Permeability tensor for hetero-

geneous porous medium of fibre type (p. 256)
11.15-11.30 CHERNYSHENKO, Sergei I (Department of Mathematics, University of Manchester, UK) Uniqueness
of steady flow past a rotating cylinder with suction (p. 248)

11.30-11.45 SERGEEV, Yuri A (Department of Engineering Mathematics, University of Newcastle, UK) Chapman-
Enskog closure approzimation in the kinetic theory of turbulent suspensions with application to a gas-

- particulate pipe flow (p. 308)
11.45-12.00 EGOROVA, Lidia A (Institute of Mechanics, Moscow State University, Moscow, Russia) Interaction
between electron exited nitrogen and non-uniform catalytic surface (p. 257)

12.00-12.15 RUBINSTEIN, Isaak (Jacob Blaustein Institute for Desert Research, Ben-Gurion University of the
Negev, Israel) Electroconvective mechanisms in concentration polarization at electrodialysis mev(nbmne;
p. 305
12.15-12.30 ZALTZMAN, Boris (Jacob Blaustein Institute for Desert Research, Ben-Gurion University of the Negev,
Israel) Electroosmotic slip of the second kind and instability in concentration polarization at electrodialysis
membranes (p. 331)
12.30-12.45 DEVENISH, Benjamin J (University of Newcastle, UK) A PDF model for dispersed particles with
inelastic particle-wall collisions (p. 254)
12.45-13.00 RASUO, Bosko (University of Belgrade, Faculty of Mechanical Engineering, Aeronautical Department,
Yugoslavia) On solving boundary value problem in fluid mechanics by Fourier’s method (p- 302)

C-30 Appleton Tower, Room 2.A2

Numerical Methods in Differential Equations I
Chair(s): PEROTTO; XENOPHONTOS

11.00-11.15 CAI, Xiao-Chuan (Department of Computer Science, University of Colorado at Boulder, Boulder, USA;

Simulating 3D compressible flows by coupling multiple models (p. 245
11.15-11.30 WEVER, Utz (Siemens AG Corporate Technology, Munich, Germany) The calculation of sensitvities
for optimization problems in fluid dynamics (p. 326
11.30-11.45 PEROTTO, Simona (Politecnico di Milano, Dipartimento di Matematica “F. Brioschi”, Milan, Italy
An adaptive method for Boussinesq equations (p. 298
11.45-12.00 JELEN, Jaroslaw A (NOVA Research & Technology Co, Canada) Non-iterative solution of Navier-
Stokes equations (p. 274)
12.00-12.15 ISMAIL, Mohammad S (King Abdul Aziz University, Saudi Arabia) A predictor-corrector scheme for
the sine-Gordon equation (p. 272
12.15-12.30 MEHRI, Bahman (Department of Mathematical Sciences, Sharif University Of Technology, Tehran, Iran
Numerical solution of Neumann problem for a nonlinear Poissons equation (p. 287

12.30-12.45 XENOPHONTOS, Christos (Department of Mathematics and Computer Science, Clarkson University,
Potsdam, USA) Application of the p-version of the finite element method to elasto-plasticity with localization

of deformation (p. 328)
12.45-13.00 ITOH, Toshiaki (The University of Tokushima, Japan) Discretization of ordinary differential equa-
tions that have exact solutions . (p. 273)
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C-37 William Robertson Building, Seminar Room 3
Geophysical Sciences and Computational Fluid Mechanics
Chair(s): GROVER; GRAHS ,

11.00-11.15 PERGAMENT, Anna Kh (Keldysh In-te for Applied Mathematics, Russia) Mathematical simulation

of the filtration processes in domains with complicated forms (p. 297)
11.15-11.30 MYASNIKOV, V P (Keldysh Institute for Applied Mathematics, Russia) Acoustic logging modeling
by refined Biots equation (p. 291)
11.30-11.45 GR@OVER, Bent (Department of Applied Mathematics and Theoretical Physics, University of Cambridge,
UK) Acoustic waves in locally stratified media (p. 265)
11.45-12.00 COUET, Benoit (Schlumberger-Doll Research, Ridgefield, USA) Distributed optimal control of oil-
field reservoirs under uncertainty (p. 250)
12.00-12.15 CUMINATO, José Alberto (University of Sdo Paulo, Brazil) Numerical calculation of unsteady three-
dimensional free surface flows in container filling (p. 251)
12.15-12.30 NAE, Catalin (National Institute for Aerospace Research, Romania) Solution adaptive approach usin
unstructured meshes and flowfield parameters (p. 292
12.30-12.45 GRAHS, Thorsten (Institut fiir Angewandte Mathematik, Universitst Hamburg, Germany) Nonlinear
anisotropic artifical dissipation for numerical approzimations of conservation laws (p. 264)
12.45-13.00 SANTOS, Luis C (Institute of Mathematics and Statistics, University of Sao Paulo, Brazil) A quick
overview of the research on CFD in Brazil (p. 306)
C-41 Appleton Tower, Room 2D

Electromagnetics and Geophysics
Chair(s): YASHINA

11.00-11.15 IWASHITA, Takeshi (Department of Electical Engineering, Kyoto University, Japan) Parallel finite

element electromagnetic field analysis of moving materials (p. 273)
11.15-11.30 VENKATESH, Prasana K (Schlumberger-Doll Research, USA) On a Bayesian method of global
optimisation (p. 322)
11.30-11.45 YASHINA, Nataliya P (Institute of Radio Physics and Electronics, Kharkov, Ukraine) Novel computer-
aided methods in the time-domain theory of periodic and waveguide-type open resonators (p. 329)
11.45-12.00 TRACEY, John (Maths Dept, Heriot-Watt University and Edinburgh Petroleum Services Ltd, Scotland,
UK) Transient two-phase flow in pipes and wellbores (p. 318)
12.00-12.15 GALIEV, Shamil (University of Auckland, New Zealand) Resonant amplification of earthquake waves
in sedimenatary basins and hills ’ (p. 261)

12.15-12.30 No talk
12.30-12.45 No talk
12.45-13.00 No talk

C-51 David Hume Tower, Room 3.18

Mathematical Methods and Modelling
Chair(s): KRIVTSOV

11.00-11.15 DUAN, Jingiao (Clemson Universityy USA) Dynamical systems methods for geophysi-
cal/environmental modeling ‘ (p. 255)

11.15-11.30 ASSATOUROVA, Julia (St Petersburg State Technical University, St Petersburg, Russia) Financial
models for decision making in trading business (p. 238)

11.30-11.45 KRIVTSOV, Anton (University of Aberdeen, King’s College, Aberdeen, UK) Influence of nonconser-
vative forces on stability of high speed drilling (p. 281)

11.45-12.00 No talk

12.00-12.15 No talk

12.15-12.30 No talk

12.30-12.45 No talk

12.45-13.00 No talk
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11.00 — 13.00 Contributed Presentations: Posters

P-1 David Hume Tower, Lower Foyer
Posters I

AWBI, Bassam (University of Perpignan, France) Dual formulation of a quasistatic viscoelastic contact problem
with Tresca’s friction law : (p- 239)
DAVIDSON, Stuart (Greensboro College, USA) Uniform heat flow past a circular hole with two symmetrically
inclined radial edge cracks : : ’ (p. 252)
ALEKSANDROVA, Svetlana (Coventry University, UK) Buoyant convection in a rectangular box with horizontal
temperature gradient and strong vertical magnetic field p. 235

BRAUN, Richard J (University of Delaware, USA) Two phase viscous drop spreading p- 243

PANDEY, Bishun D (Ohio State University, USA) An ezact solution to the problem of interaction of a simple wave

with a shock wave (p. 296)
WALHIN, Jean-Frangois (Université Catholique de Louvain, Belgium) The true claim amount and frequency distri-
butions in presence of a Bonus-Malus system (p. 325)
KUBOTA, Koichi (Dept. Information and System Engineerign, Chuo University, Tokyo, Japan) A preprocessor for
reverse automatic differentiation with recursive checkpointing (p. 281)
CHRISTIANSEN, Edmund (Dept. Math.& Comp.Sc., Odense University, Denmark) Computation of collapse states
in limit analysis (p. 248)
CARGO, Patricia (CEA-CEA Bruyeres, France) Numerical resolution of the multidimensional bi-temperature mag-
netohydrodynamics equations ' (p. 246)
KOLLMANN, Wolfgang (MAME, University of California Davis, USA) Hybrid spectral-finite difference Navier-
Stokes solver for spatially developing incompressible flows (p. 279)

PERNICE, Michael (Center for High Performance Computing, University of Utah, USA) Hybrid approaches for solu-
tion of large-scale systems of nonlinear equations . (p. 298)
SPENCER, Nicholas K (CSSIP, Adelaide, Australia) Convez-programming completion of covariance matrices for
direction-of-arrival (DOA) estimation (p. 312)
WOLOVICH, William A (Brown University, USA) A complete set of geometric invariants for algebmz’c( cume;
p. 326
VELEZ-REYES, Miguel (University of Puerto Rico-Mayagiiez Campus) Using subset selection methods for hyper-
spectral image processing (p. 322)
ANTIMIROV, Maximilian Ya (Riga Technical University, Latvia) Analytical solutions for the problems of the flowing
into of the conducting fluid through the lateral side of the plane channel in a strong magnetic field (p. 236
KOROBEINIKOV, Victor P (Institute for Computer-Aided Design, Russian Academy of Sciences, Moscow, Russia
Analysis of critical states of physical systems by catastrophe theory (p- 279
KUBENKO, Veniamin D (Institute ofMechanics of National Acadamy of Sciences, Ukraine) Dynamics of the spherical
inclusions in the endless cylindrical vessel containing flowing liquid (p. 281)
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§.9 .
July Overview
199
14.00 — 14.45 Plenary Lectures
M AVELLANEDA, New Perspectives on Modeling Financial Risk MH
K J BATHE, Recent Advances in the Finite Element Analysis of Fluids, Shell GS
Structures and their Full Interactions
14.55 — 15.40 Plenary Lectures
F KIKUCHI, Theoretical Aspects of Nedelec’s Edge Elements Applied to Elec- GS
tromagnetic Problems
Shu TEZUKA, Quasi-Monte Carlo Methods for Financial Applications MH
16.00 — 18.00 Mini-Symposia
MSP-016 Nonlinear Waves in Solids: Analytical and Numerical Aspects III DHT-C
MSP-022 New Developments in Partial Differential Equations, in the Calculus of Varia- WRB-11
tions, in Simulation and Applications to Materials IV
MSP-025 Applications of Mathematical Models of Liquid Crystals WRB-9
MSP-028 The Complexity of Cardiovascular Modelling WRB-1
MSP-032 Novel Approximation Techniques in Engineering Design Optimization DHT-4.18
MSP-046 On Theoretical and Applied Trends Involving Incompressible Navier-Stokes AT-1
Equations 4
MSP-047 Mathematical Modeling of Electromagnetics I DHT-N
MSP-051 Hysteresis, Sweeping Processes and the Skorokhod Problem II AT-6
MSP-054 Applied Nonlinear Dynamics of Lasers WRB-10
MSP-067 Analysis of Iterative Methods for Linear Equations MS-3
MSP-072 Numerical Modelling with Functional Differential Equations II AFB-19
MSP-077 Domain Decomposition Methods and Computation Mechanics II DHT-B
MSP-086 Scientific Computing in Chemical Engineering AT-8
MSP-107 Fast Solution Methods for the Boundary Element Method AT-4
MSP-112 Degenerate Diffusion Equations II WRB-4
MSP-115 New Directions in Multibody Dynamics MS-1
MSP-122 Finite Element Methods for the Spectra of Non-Compact Operators AT-5
MSP-140 Magnetohydrodynamics: MHD in Materials Processing, MHD Turbulence, AT-2
Modelling of MHD Processes II .
MSP-148 Optimal Control Applications and Methods AFB-10
MSP-154 Mathematics for Models of Domain Coarsening and Coagulation WRB-2
MSP-192 Towards Common Software Architectures for Computational Problem-Solving DHT-3.01
Environments?
MSP-198 Advanced Numerical Computing: Grid Generation and Solution Methods for MS-5
Complex Applications II
MSP-213 Research Results by Women Post Docs MS-4
MSP-222 Integral Methods AT-2B
MSP-223 Bubble Dynamics DHT-S
MSP-235 Models for Asset and Derivative Prices WRB-8
MSP-239 Modern Perspectives on Applied Mathematics in the Classroom GS
MSP-246 Free Boundary Problems in Combustion AT-3
16.00 — 18.00 Contributed Presentations: Lectures
C-8 Partial Differential Equations II AFB-13
C9 Dynamical Systems I AFB-14
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C-10 Optimization I " AFB-17
C-24  Fluid Mechanics II AFB-18
C-31 Numerical Methods in Differential Equations IV AT-2.A2
C-35 Numerical Analysis I AT-2D
C-38 Applied Probability and Statistics IT WRB-3
C-50  Fluid Mechanics and Geophysical Science DHT-3.18

16.00 — 18.00 Contributed Presentations: Posters

This is the continuation of the morning session, see p. 58

Also this evening

19.00 - 20.30 Congress Reception, see p. 220

Royal Museum
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Details

14.00 — 14.45 Plenary Lectures

Plenary Lecture ' McEwan Hall
M AVELLANEDA (Courant Institute of Mathematical Science, New York, USA)

New Perspectives on Modeling Financial Risk

Chair: L THOMAS (Edinburgh University, UK)

The foundations of quantitative finance were laid down back in the early 1950s, with Markowitz’ work on portfolio
analysis, and the mid-seventies, with the Black-Scholes-Merton option-pricing formula. Since then, the impact of Applied
Mathematics in financial-econometric modeling has acccelerated t remendously, as evidenced by the large employment
of mathematicians, physicists and computer scientists in the financial industry. In particular, the use of quantitative
strategies for trading and portfolio risk-management has probably doubled over the past 10 years. These developments
took place despite the fact that quantitative trading has been blamed for - and even ” pronounced dead” - following
each of the major market events of 1987, 1992, 1994 and more recently, 1997.

I will try to review here some of the innovative ideas proposed in the 1990 s regarding financial modeling. Significant
effort has been devoted to implementing realistic inter-temporal asset-pricing models that are used to price and
analyse portfolios containing thousands of securities, such as stocks, currencies, bonds and options. The numerical
implementation of such models and their calibration to market has generated interesting ideas and helped separate the
theory that looked good "on paper” from ideas that can be useful in practice. In particular, the use of optimization
techniques and methods for stabilizing inherently ill-posed problems of estimating the paramenters of stochastic processes
are becoming standard tools of the trade.

The other central idea is concerned with how to manage volatility, or market risk, through better models. As markets
progressed into the 1990s, it was realised that market volatility has considerably more structure than suggested by
the simple Black-Scholes world or, more generally, by naive econometric techniques. The negative correlation between
volatility and prices in equity markets, or skew, and the convexity of the implied volatility curve in currency markets,
or smile, are strong indications of the subtle nature of volatility. Not only are prices uncertain; volatility itself is uncer-
tain. There are essentially two complementary paths which have been used to address this: one involves sophisticated
parameterization (a la GARCH-ARCH/stochastic volatility) and the other involves more parsimonious models based
on extending Black & Scholes using confidence intervals for the uncertain parameters. In either case, by using such
techniques we can try to determine whether the relations between the values of financial assets produced by a particular
model are truly robust or just simple artifacts of the underlying mathematics.

Plenary Lecture George Square Lecture Theatre
K J BATHE (Massachusetts Institute of Technology, USA)

Recent Advances in the Finite Element Analysis of Fluids, Shell Structures and
their Full Interactions

Chair: D F PARKER. (Edinburgh University, UK)

The objective in this presentation is to summarize some recent advances in the finite element analysis of fluids, shell
structures and their full interactions. For fluids, emphasis is given to the convection-dominated flow situations; for shells
of general geometric shapes, advances are described to obtain optimal elements for membrane- and bending dominated
situations; and for fully coupled situations between shells and fluids, the special analysis procedures used are presented.
The mathematical models of the recent developments are summarized, applications using the techniques in practice are
given and further desirable advances are described.
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14.55 — 15.40 Plenary Lectures

Plenary Lecture George Square Lecture Theatre
F KIKUCHI (University of Tokyo, Japan)
Theoretical Aspects of Nedelec’s Edge Elements Applied to Electromagnetic Prob-

lems

Chair: D F PARKER (Edinburgh University, UK)

Numerical analysis of electromagnetic problems is now quite important in wide fields of science and engineering. The
application of the finite element method (FEM) to such ends is expected to be very effective especially for 3-D problems
since FEM is well suited to deal with domains of complex geometry and various boundary conditions.

By introducing appropriate modeling to the Maxwell governing equations, we have various problems describing elec-
tromagnetic phenomena in practice. In FEM, we first derive weak forms to such problems, and then obtain discrete
equations based on the use of finite elements. In this process, we are often obliged to rely upon the so-called Nedelec
type edge elements to approximate vector fields with their rotations.

The effectiveness of the edge elements are now widely recognized through practical experiences. More specifically, such
elements are usually free from the spectral pollution in eigenvalue problems, and they are robust to singularities caused
by boundary geometry, e. g., reentrant corners. Furthermore, they are easy to compute the rotations of vectors and deal
with the tangential boundary conditions.

However, it is not easy to show their mathematical validity since formulations using edge elements are usually based
on some mixed variational principles and hence we must prove various conditions such as the inf-sup one, the discrete
compactness, etc. Thus we will summarize theoretical results for the edge elements. In particular, we will discuss the
discrete compactness properties required in theoretical analysis of such elements, and show such properties for a few
simple elements over special meshes.

Plenary Lecture McEwan Hall
Shu TEZUKA (IBM Tokyo Research Laboratory, Japan)
Quasi-Monte Carlo Methods for Financial Applications .

Chair: L THOMAS (Edinburgh University, UK)

The computational pricing of derivative securities is now one of the most important topics in the theory and practice of
financial mathematics. Monte Carlo methods have been commonly used for this application, particularly for the pricing
of path-dependent exotic options. However, their painfully slow convergence rate pushes the limits of even the fastest
parallel supercomputers. i

In the last five years, we have witnessed a dramatic improvement in the efficiency of Monte Carlo computation for
this application. It is quasi-Monte Carlo methods that have played the key role as a breakthrough technology in this
innovation. While Monte Carlo methods assume random numbers to provide probabilistic error bounds via the central
limit theorem, Quasi-Monte Carlo methods use low-discrepancy sequences to allow deterministic error bounds via the
Koksma-Hlawka theorem. Since the discrepancy of a set of points is a measure of its deviation from uniform distribution,
a low-discrepancy sequence means a sequence of points whose distribution is extremely uniform.

In this talk, we first give an overview of recent advances in the generation of low-discrepancy sequences for practical
use, then describe how to apply them to the problem of pricing financial derivatives. We also show several successful
examples of practical applications of this technique to the pricing of complex derivatives, such as MBS, CMO, IAS, etc.

We will conclude the talk by discussing future research directions.
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16.00 — 18.00 Mini-Symposia

MSP-016 David Hume Tower, Lecture Theatre C
Nonlinear Waves in Solids: Analytical and Numerical Aspects 111
(see also Part I, MSP-014, p. 28; Part II, MSP-015, p. 46)

Organisers: MAUGIN, Gerard A (Universite Pierre Et Marie Curie, Laboratoire De Modelisation
En Mecamque Paris, France)

ENGELBRECHT, Juri (Estonian Academy of Sciences, Institute OF Cybernetics,
Tallin, Estonia)

SAMSONOV, Alexander M (A I IOFFE Physico-Technical Institute, Russian Academy
of Sciences, St Petersburg, Russia)

KOSEVICH, Yuriy A (Max Planck Institute for Physics of Complex Systems, Dresden, Germany) Dissipative inter-
action and anomalous surface absorption of bulk elastic waves at a two-dimensional defect in a solid (p. 26)
DAI, Hui-Hui (City University of Hong Kong, Hong Kong) Existence of kink waves in a modified Mooney-Rivlin
elastzc rod p- 25
HILL, Sandra (Keele University, UK) Nonlinear waves in a coated elastic half-space p. 26
PORUBOV Alexey V (AF Ioffe Physico-Technical Institute of the Russian Academy of Sciences, Russia) Strain solitons

in an elastzc rod embedded in external medium p- 28
TRIMARCO, Carmine (University Of Pisa, Italy) On a progressing phase transition front p. 29
SAXTON, Ralph (University of New Orleans, USA) On second sound at the critical temperature p. 29
KOSINSKI, Witold (Center of Mechanics and Information Technology, SPOKoMM, IPPT PAN, Poland) Thermome-
chanical coupled waves in nonlinear medium (p. 26)
MSP-022 William Robertson Building, Seminar Room 11

New Developments in Partial Differential Equations, in the Calculus of Variations,

in Simulation and Applications to Materials IV
(see also Part I, MSP-019, p. 13; Part II, MSP-020, p. 29; Part III, MSP-021, p. 47; Part V, MSP-023, p. 82
Part VI, MSP- 024 p. 102)

Organisers: FONSECA, Irene (Center for Nonlinear Analysis, Carnegie Mellon University, Pitts-
burgh, USA)

KINDERLEHRER, David (Center for Nonlinear Analysis, Carnegie Mellon University, ‘
Pittsburgh, USA)

SERRE, Denis A G (Ecole Normale Supérieure de Lyon, France) Vorticity growth in swirling flows (p. 35)
TRUSKINOVSKY, Lev (University of Minnesota, USA) Mechanical behavior of discrete systems with multi-stable
elements (p. 36)
FRIESECKE, Gero (Mathematical Institute, University of Oxford, UK) Ezistence theorems for quantum many-body
systems via variational methods p. 32
LIU, Chun (Penn State University, USA) Some dynamic problems in the theory of liquid crystals p. 33

KRISTENSEN Jan (Mathematical Institute, University of Oxford, UK) Quasiconvezity and Young measures (p- 33
MSP-025 William Robertson Building, Seminar Room 9
Applications of Mathematical Models of Liquid Crystals

Organisers: LESLIE, Frank M (University of Strathclyde, Glasgow, UK)
GARTLAND, E C (Kent State University, USA)

Liquid crystals are well known through their applications in various electro-optic displays. This is a rapidly expanding
market and one demanding an increasingly improved product so that much effort is being expended upon new devices
employing different physical phenomena. Our aim in this set of lectures is to show something of the diversity of
behaviour that these anisotropic liquids exhibit, with special emphasis on aspects of interest for display applications.
Mostly our interests focus on thermotropic liquid crystals, but we also highlight liquid crystal polymers which may
become increasingly important for applications.
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BISCARI, Paolo (Milan University, Italy) Curvature effects on nematic surface viscosity (p. 36)
CALDERER, Carme (Pennsylvania State University, USA) Mathematical modeling of Chiral Smectic A liquz’zi crys)—
tals p. 36
GARTLAND, E C (Kent State University, USA) Numerical modelling of defects and fine structure in confined
liquid crystal systems p. 36
LESLIE, Frank M (University of Strathclyde, Glasgow, UK) Flow induced switching in a bistable device p. 37

STEWART, Iain W (University of Strathclyde, Glasgow, UK) Layer undulations in finite samples of Smectic A
liquid crystals subjected to uniform pressure and magnetic fields (p- 37)

MSP-028 William Robertson Building, Seminar Room 1
The Complexity of Cardiovascular Modelling

Organisers: LARSEN, Jesper K (Math-Tech, Copenhagen, Denmark).
OLUFSEN, Mette (Center for Bio-Dynamics, Boston University, USA)

The human circulation comprises complex multiphysics subsystems in which soft tissue mechanics, fluid mechanics, and
electrical field propagation interact. Knowledge gained from modeling the subsystems can be combined in a coarse
model of the whole cardiovascular system. An example of such a modeling effort applied to a human patient simulator
is demonstrated. This mini-symposium presents talks on four aspects of the cardiovascular system, i.e. the heart, the
interaction between the heart and the circulation, the arterial system, and the venous system. The symposium should
interest biomathematicians as well as applied mathematicians engaged in modeling complex systems or developing
simulator environments.

THORUP, Pernille (Math-Tech, Copenhagen, Denmark and Technical University of Denmark, Lyngby, Denmark) Vortex
motion in the left ventricle (p- 40)
DANIELSEN, Michael (Department of Mathematics and Physics, Roskilde University, Denmark) The impact of ejec-
tion on ventricular performance p- 40
OLUFSEN, Mette (Center for Biodynamics, Department of Mathematics, Boston University, USA) Arterial modelling:
From data to real time simulation (p. 40
BROOK, Bindi S (University of Sheffield, UK) A model for time-dependent flow in the (Giraffe) jugular vein (p. 40

MSP-032 David Hume waer, Room 4.18
Novel Approximation Techniques in Engineering Design Optimization

Organiser: ALEXANDROV, Natalia M (NASA Langley Research Center, USA)

High-fidelity mathematical models and simulations, such as the Navier-Stokes equations of aerodynamics, are designed
to approximate the physical phenomena they describe to a high degree of accuracy. However, their use in a repetitive
procedure, for example, in iterations of an optimization algorithm, is prohibitively expensive. On the other hand,
an improvement in design with lower-fidelity, cheaper models does not guarantee a corresponding improvement for
the higher-fidelity problem. Ad hoc techniques for incorporating variable-fidelity models in optimization have been
in use for a long time. The proposed session is concerned with analytically substantiated methods that facilitate
the use of high-fidelity, expensive models in design optimization. The first talk presents a first-order approximation
management framework (AMF) for dealing with models of varying physical fidelity in constrained single-discipline and
multidisciplinary environments. The second talk deals with a zero-order AMF based on derivative-free optimization
(DFO) for expensive constrained problems. The last two talks deal with using information from course-grid finite-
element models to approximate fine-mesh quantities of interest in order to reduce the cost of doing optimization of
processes governed by partial differential equations.

ALEXANDROV, Natalia M (NASA Langley Research Center, USA) Using variable-fidelity models in multidisci-

plinary design optimization (p- 43)
SCHEINBERG, Katya (IBM, T J Watson Research Center, USA) Euztensions of DFO algorithm to constrained
optimization p. 44

PATERA, Anthony T (MIT, USA) Bound approzimations for outputs of partial differential equations Ep. 43%

LEWIS, Robert M (Institute for Computer Applications in Science and Engineering, USA) A posteriori error analysis
in nonlinear programming problems governed by differential equations (p. 43)
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MSP-046 Appleton Tower, Lecture Theatre 1
On Theoretical and Applied Trends Involving Incompressible Navier-Stokes Equa-
tions

Organisers: DURAN, Mario (Universidad Catélica, Santiago, Chile)
PICASSO, Marco (Ecole Polytechnique Fédérale de Lausanne, Switzerland)

The incompressible Navier-Stokes Equations have been studied in a very large way and have played, indeed, an important
role to describe the fluid motion. In this mini-symposium some engineering models involving this system of equations
are discussed. More precisely, we summarize recent theoretical results about nonhomogeneous fluids and present closely
linked industrial applications in solidification processes. It is of our major interest to include the magneto-micropolar
fluid model as well as a related Stokes spectral problem.

DURAN, Mario (Universidad Catélica, Chile) Study of instability in binary alloy solidification processes: Theory

and numerical results , (p. 52)
PICASSO, Marco (Département de Mathématiques, Ecole Polytechnique Fédérale de Lausanne, Switzerland) Numerical
simulation of free surface flows applied to solidification processes (p. 53)
ROJAS-MEDAR, Marko A (Universidade Estadual de Campinas, Brazil) On magneto-micropolar equations: Theory
and numerical analysis (p. 53)
ORTEGA, Jaime H (Universidad del Bio-Bio, Departamento de Matemdtica, Concepcidn, Chile) Generic simplicity
of the eigenvalues for the Stokes system in two dimensional space (p. 53)
ORTEGA-TORRES, Elva (Doutora em Matematica Aplicada, Chile) Magneto-micropolar fluid equations: An iter-
ational method (p. 53)
MSP-047 David Hume Tower, Faculty Room North

Mathematical Modeling of Electromagnetics I
(see also Part I, MSP-048, p. 82; Part III, MSP-049, p. 102)

Organisers: AMMARI, Habib (Ecole Polytechnique, France)
BAO, Gang (University of Florida, USA)

The minisymposium will focus on significant recent developments in mathematical modeling of electromagnetics. Partic-
ular emphasis will be put on mathematical analysis, computational methods, and optimal design of the model problems.
The topics include diffractive optics, photonic band gap structures, chiral media, magnetostatics, magnetic materials,
thin coatings and finite element methods. The speakers will present model problems, discuss various mathematical
and computational approaches, and highlight diverse applications to practical problems. The purpose of this minisym-
posium is to bring together a group of leading researchers working on diverse topics of modeling and computing in
electromagnetics, to discuss recent developments, and to share up-to-date ideas with participants.

BENDALI, Abderrahmane (INSA, Toulouse, France) Impedance boundary conditions incorporating the effect of a

thin coating in electromagnetic scattering ‘ p- 54

MONEK, Peter (University of Delaware, USA) Numerical analysis of magnetic media p. 55

PERUGIA, Tlaria (Dipartimento di Matematica, Universita di Pavia, Italy) A mized formulation for magnetostatics:
Theoretical and numerical aspects : (p. 55)
VALLI, Alberto (Department of Mathematics, University of Trento, Italy) Domain decomposition methods for the
time-harmonic Mazwell equations (p. 55)
MSP-051 Appleton Tower, Seminar Room 6

Hysteresis, Sweeping Processes and the Skorokhod Problem II
(see also Part I, MSP-050, p. 49)

Organiser: BROKATE, Martin (University of Kiel, Germany)
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POKROVSKII, Alexei (Institute for Nonlinear Science, Department of Physics, National University of Ireland, Cork,
Ireland) Properties of the stop nonlinearity and analysis of feedback systems (p. 57)

GOCKE, Matthias (University of Minster, Faculty of Economics, Germany) Types of economic hysteresis (p. 56)
RAMANAN, Kavita (Bell Laboratories, Lucent Technologies, USA) On Lipschitz continuity of the Skorokhod map

on polyhedral domains (p. 57)
BROKATE, Martin (Mathematisches Seminar, Universitit Kiel, Germany) Nonlinearly coupled rate independent
evolutions ‘ (p. 56)
HULE, Richard (Institute of Economic Theory and Policy, University of Innsbruck, Austria) Hysteresis operators in
economic models (p. 56)
MSP-054 William Robertson Building, Seminar Room 10

Applied Nonlinear Dynamics of Lasers

Organisers: SCHWARTZ, Ira B (US Naval Research Laboratory, USA)
ERNEUX, Thomas (Universite Libre de Bruxelles, USA)

Lasers are extremely important in many applications in which high speed processing is an issue, such as large capacity
information transmission, multiplexing communication using Multimode lasers, and ultrafast optical processing systems.
Because lasers are driven into nonlinear regimes, they exhibit numerous kinds of bifurcations, from mixed mode chaos
in single mode systems, to turbulent-like behavior in multimode cavities. High operating speeds of modern lasers make
it difficult to ascertain time series information, thus forcing modeling to be necessary in order to gain an understanding
of the onset of instabilities. The speakers in this session consider theory guided by experiments in which the models
are used to explain both local and global bifurcations from experiments. The mathematical techniques range from
asymptotic methods to the computation of global invariant manifolds.

CARR, Thomas W (Southern Methodist University, USA) Global mized mode chaos in nonlinear optics (p. 59)
BIELAWSKI, Serge (Universit'e des Sciences et Technologies de Lille, France) Hydrodynamics in optics: Understand-
ing spectral waves in laser experiments using a multiple scale analysis p- 59
MANDEL, Paul (Universite Libre de Bruxelles, Belgium) Multimode laser dynamics p. 60
GAVRIELIDES, Athanasios (Air Force Research Laboratories, USA) Instabilities of semiconductor laser systems:

Theory and ezperiments (p. 60)
ROY, Raj (Georgia Institue of Technology, USA) Clocks, chaos and communication: Models and experiments on
laser systems (p. 60)
MSP-067 Management School, Lecture Theatre 3

Analysis of Iterative M