
CONTEMPORARY 
MATHEMATICS 

440 

Fluids and Waves 
Recent Trends in Applied Analysis 

Research Conference 
May 11-13, 2006 

The University of Memphis 
Memphis, TN 

Fernanda Botelho 
Thomas Hagen 
James Jamison 

Editors 



Fluids and Waves 

http://dx.doi.org/10.1090/conm/440



CoNTEMPORARY 
MATHEMATICS 

440 

Fluids and Waves 
Recent Trends in Applied Analysis 

Research Conference 
May 11-13, 2006 

The University of Memphis 
Memphis, TN 

Fernanda Botelho 
Thomas Hagen 
James Jamison 

Editors 

American Mathematical Society 
Providence, Rhode Island 



Editorial Board 
Dennis DeThrck, managing editor 

George Andrews Andreas Blass Abel Klein 

This volume contains papers by participants of the conference "Fluids and Waves-
Recent Trends in Applied Analysis," held from May 11-13, 2006, at the University of 
Memphis in Memphis, Tennessee, with support from the National Science Foundation, 
grant DMS 0603412, the University of Memphis, Brooks & Cole, and Pearson-Hall. 

2000 Mathematics Subject Classification. Primary 76-06, 92-D6, 76Dxx, 92Bxx; 
Secondary 92C20, 35Qxx. 

Any opinions, findings, and conclusions or recommendations expressed in this material 
are those of the authors and do not necessarily reflect the views of the National Science 
Foundation. 

Library of Congress Cataloging-in-Publication Data 
Research Conference on Fluids and Waves: Recent Trends in Applied Analysis, (2006: University 
of Memphis) 

Fluids and waves : recent trends in applied analysis : Research Conference on Fluids and 
Waves: Recent Trends in Applied Analysis, May 11-13, 2006, the University of Memphis, Mem-
phis, Tennessee/ Fernanda Botelho, Thomas Hagen, James Jamison, editors. 

p. em. -(Contemporary mathematics, ISSN 0271-4132, v. 440) 
Includes bibliographical references. 
ISBN 978-0-8218-4247-8 (alk. paper) 
1. Wave-motion, Theory of-Congresses. 2. Fluid dynamics-Congresses. I. Botelho, Fer-

nanda, 1958- II. Hagen, Thomas, 1972- Ill. Jamison, James E. IV. Title. 
QA927 .R47 2006 

2007060773 

Copying and reprinting. Material in this book may be reproduced by any means for edu-
cational and scientific purposes without fee or permission with the exception of reproduction by 
services that collect fees for delivery of documents and provided that the customary acknowledg-
ment of the source is given. This consent does not extend to other kinds of copying for general 
distribution, for advertising or promotional purposes, or for resale. Requests for permission for 
commercial use of material should be addressed to the Acquisitions Department, American Math-
ematical Society, 201 Charles Street, Providence, Rhode Island 02904-2294, USA. Requests can 
also be made by e-mail to reprint-permission<Dams. org. 

Excluded from these provisions is material in articles for which the author holds copyright. In 
such cases, requests for permission to use or reprint should be addressed directly to the author(s). 
(Copyright ownership is indicated in the notice in the lower right-hand corner of the first page of 
each article.) 

© 2007 by the American Mathematical Society. All rights reserved. 
The American Mathematical Society retains all rights 

except those granted to the United States Government. 
Copyright of individual articles may revert to the public domain 28 years 

after publication. Contact the AMS for copyright status of individual articles. 
Printed in the United States of America. 

@ The paper used in this book is acid-free and falls within the guidelines 
established to ensure permanence and durability. 

Visit the AMS home page at http://www.ams.org/ 

10 9 8 7 6 5 4 3 2 1 12 11 10 09 08 07 



Contents 

Preface vii 

Vibrations of a damageable string 
K. T. ANDREWS, s. ANDERSON, R. s. R. MENIKE, M. SHILLOR, R. 
SWAMINATHAN, and J. YUZWALK 1 

The coupled PDE system arising in fluid/structure interaction. Part I: Explicit 
semigroup generator and its spectral properties 

G. AVALOS and R. TRIGGIANI 15 

Existence of the energy-level weak solutions for a nonlinear fluid-structure 
interaction model 

VIOREL BARBU, ZORAN GRUJIC, IRENA LASIECKA, 
and AMJAD TUFFAHA 55 

Gevrey regularity of solutions to the 3D Navier-Stokes equations 
ANIMIKH BISWAS and DAVID SWANSON 83 

Stimulus-induced bumps in two-dimensional neural field theory 
PAUL C. BRESSLOFF 91 

Wave problems in unbounded domains: Fredholmness and the finite section 
method 

SIMON N. CHANDLER-WILDE and MARKO LINDNER 115 

Exotic dynamics in a firing rate model of neural tissue with threshold 
accommodation 

S. COOMBES and M. R. OWEN 123 

Embedded models of self-assembly of DNA complexes 
MAX H. GARZON, DERREL R. BLAIN, and MICHAEL WEST 145 

A parameter property of integrodifferential equations with memory 
MIN HE 159 

Stochastic models with negative friction for intermittent rolling of biological 
mime tics 

JODE M. LAVINE, EUGENE C. ECKSTEIN, AND JEROME A. GOLDSTEIN 171 

Multi-parameter oscillatory connection functions in neural field models 
J. ANGELA HART MURDOCK 177 

v 



vi CONTENTS 

Front speeds, cut-offs, and desingularization: A brief case study 
NIKOLA POPOVIC 187 

Neural networks can learn to approximate autonomous flows 
JOSE M. RODRIGUEZ and MAX H. GARZON 197 

Rogue waves, non-Gaussian statistics and proximity to homoclinic data 
CONSTANCE M. SCHOBER 207 

Nonlinear stochastic wave equations in JR1 with power-law nonlinearity and 
additive space-time noise 

HENRI SCHURZ 223 

The method of Lyapunov functions of two variables 
JUAN TOLOSA 243 

Analysis of map formation in visual perception 
JUNMEI ZHU 273 



Preface 

Wave phenomena and fluid dynamics are two distinct areas of Applied Analysis 
concerned with spatial and temporal propagations of disturbances within a medium. 
Fluid dynamics deals with fluids in motion, both liquids and gases. Typical prob-
lems in fluid dynamics require an understanding of various dynamical properties of 
the fluid such as velocity, stresses, and temperature, as functions of space and time. 
Such problems are motivated by a large variety of physical phenomena and have 
a broad range of applications, from prediction of weather patterns to traffic engi-
neering. On the other hand, wave phenomena arise in the long-term propagation of 
traveling waves within different media. Oscillations around almost fixed positions, 
pattern formation, existence and stability of single pulse solutions, as well as the 
existence of fronts, are phenomena of particular interest. Knowledge obtained from 
these investigations allows far-reaching conclusions in neuroscience and other areas 
of application. 

The study of wave phenomena and fluid dynamics shares many similarities, 
both with respect to the principal questions raised and the solution techniques 
employed. Related issues at the interface of these areas of mathematics were the 
primary focus of the conference "Fluids and Waves - Recent '!rends in Applied 
Analysis", held at the University of Memphis in May 2006. This conference was 
sponsored by the National Science Foundation (NSF Grant DMS 0603412) and 
consisted of 8 plenary and more than 30 contributed talks. 

This volume contains a series of papers by conference participants, highlighting 
not only recent mathematical advances, but also prominent bridges between these 
two important research areas of Applied Analysis. Mathematical topics that came 
to the fore included modeling aspects, existence and regularity theory, stability and 
instability of equilibria, asymptotic methods, stochastic effects, controllability and 
numerical simulation. 

We are grateful to the National Science Foundation, the University of Memphis, 
Brooks&Cole, and Pearson-Hall for sponsorship and financial support. Special 
thanks to all participants in the conference and contributors to this volume. We 
are also particularly thankful to the American Mathematical Society for making 
this outstanding series of papers widely available by publishing these proceedings. 

Memphis, April 2007 

Fernanda Botelho Thomas Hagen James Jamison 
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This volume contains a series of articles on wave phenomena and fluid dynamics, high-
lighting recent advances in these two areas of mathematics. The collection is based on 
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engineering, neuroscience, physics, and biology. The mathematical topics discussed range 
from partial differential equations, dynamical systems and stochastic processes, to areas 
of classical analysis. 

This volume is intended as an introduction to major topics of interest and state-of-the-art 
analytical research in wave motion and fluid flows. It is helpful to junior mathematicians to 
stay abreast of new techniques and recent trends in these areas of mathematics. The articles 
here also provide a unique scientific basis for recent results and new links between current 
research themes. In summary, this book is a guide for experts in one field to the issues 
of the other, and will challenge graduate students to investigate these areas of analysis in 
further detail. 
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