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Nonlinear Evolution Equations and Painlevé Test Jun 25 2019 This book is an edited
version of lectures given by the authors at a seminar at the Rand Afrikaans University.
It gives a survey on the Painlevé test, Painlevé property and integrability. Both ordinary
differential equations and partial differential equations are considered.
Contents:IntroductionPainlevé Test and Ordinary Differential
EquationsApplicationsZiglin's Theorems and NonintegrabilityGroup Theoretical
Reduction of Partial Differential Equations and Painlevé TestPainlevé Property and
Painlevé Test for Partial Differential EquationPainlevé Property and IntegrabilityHirota
Technique and Painlevé TestDeformation of Painlevé Series under Symmetry
ReductionIntegrable Field EquationsNonintegrable Field EquationsPainlevé
Transcendents in Statistical Mechanics Readership: Mathematicians and physicists.
Keywords:Nonlinear Differential Equations;Integrability;Painleve Test;Backlund
Transformation;Soliton Equations;Symmetry SolutionsReview: “This excellent book is
more than a survey on the Painlevé test, Painlevé property and integrability of both
ordinary and partial differential equations; it also presents the recent progress in a
rapidly growing field.” Mathematics Abstracts
Cyber Security and Global Information Assurance: Threat Analysis and Response

Solutions Oct 22 2021 "This book provides a valuable resource by addressing the most
pressing issues facing cyber-security from both a national and global perspective"-Provided by publisher.
Recent Progress on Reaction-Diffusion Systems and Viscosity Solutions Sep 01
2022
Topics in Current Aerosol Research Nov 22 2021 Topics in Current Aerosol
Research, Part 2 contains some selected articles in the field of aerosol study. The
chosen topics deal extensively with the theory of diffusiophoresis and thermophoresis.
Also covered in the book is the mathematical treatment of integrodifferential equations
originating from the theory of aerosol coagulation. The book is the third volume of the
series entitled International Reviews in Aerosol Physics and Chemistry. The text offers
significant understanding of the methods employed to develop a theory for
thermophoretic and diffusiophoretic forces acting on spheres in the range from free
molecules to continuum behavior. It explores the mathematical solution for the kinetic
model of the coagulation equation. Another topic of interest is the means to estimate
size dispersal function for clouds of particles undergoing collision. The text can be a
useful tool for practicing scientists and graduate students in physics, meteorology,
geophysics, physical chemistry, environmental science, medicine, chemical

engineering, and aerospace engineering.
Handbook of Dynamical Systems Aug 20 2021 This handbook is volume II in a
series collecting mathematical state-of-the-art surveys in the field of dynamical
systems. Much of this field has developed from interactions with other areas of science,
and this volume shows how concepts of dynamical systems further the understanding
of mathematical issues that arise in applications. Although modeling issues are
addressed, the central theme is the mathematically rigorous investigation of the
resulting differential equations and their dynamic behavior. However, the authors and
editors have made an effort to ensure readability on a non-technical level for
mathematicians from other fields and for other scientists and engineers. The eighteen
surveys collected here do not aspire to encyclopedic completeness, but present selected
paradigms. The surveys are grouped into those emphasizing finite-dimensional
methods, numerics, topological methods, and partial differential equations. Application
areas include the dynamics of neural networks, fluid flows, nonlinear optics, and many
others. While the survey articles can be read independently, they deeply share recurrent
themes from dynamical systems. Attractors, bifurcations, center manifolds, dimension
reduction, ergodicity, homoclinicity, hyperbolicity, invariant and inertial manifolds,
normal forms, recurrence, shift dynamics, stability, to name just a few, are ubiquitous

dynamical concepts throughout the articles.
Statistical Mechanics And The Physics Of Many-particle Model Systems Jun 29
2022 The book is devoted to the study of the correlation effects in many-particle
systems. It presents the advanced methods of quantum statistical mechanics
(equilibrium and nonequilibrium), and shows their effectiveness and operational ability
in applications to problems of quantum solid-state theory, quantum theory of
magnetism and the kinetic theory. The book includes description of the fundamental
concepts and techniques of analysis following the approach of N N Bogoliubov's
school, including recent developments. It provides an overview that introduces the
main notions of quantum many-particle physics with the emphasis on concepts and
models. This book combines the features of textbook and research monograph. For
many topics the aim is to start from the beginning and to guide the reader to the
threshold of advanced researches. Many chapters include also additional information
and discuss many complex research areas which are not often discussed in other places.
The book is useful for established researchers to organize and present the advanced
material disseminated in the literature. The book contains also an extensive
bibliography. The book serves undergraduate, graduate and postgraduate students, as
well as researchers who have had prior experience with the subject matter at a more

elementary level or have used other many-particle techniques.
Symmetries and Integrability of Difference Equations Jun 05 2020 Difference
equations are playing an increasingly important role in the natural sciences. Indeed
many phenomena are inherently discrete and are naturally described by difference
equations. Phenomena described by differential equations are therefore approximations
of more basic discrete ones. Moreover, in their study it is very often necessary to resort
to numerical methods. This always involves a discretization of the differential
equations involved, thus replacing them by difference equations. This book shows how
Lie group and integrability techniques, originally developed for differential equations,
have been adapted to the case of difference ones. Each of the eleven chapters is a selfcontained treatment of a topic, containing introductory material as well as the latest
research results. The book will be welcomed by graduate students and researchers
seeking an introduction to the field. As a survey of the current state of the art it will
also serve as a valuable reference.
Operator Inequalities Sep 08 2020 Operator Inequalities
Dynamical Systems Jul 19 2021 The C.I.M.E. session on Dynamical Systems, held in
Cetraro (Italy), June 19-26, 2000, focused on the latest developments in several
important areas in dynamical systems, with full development and historical context.

The lectures of Chow and Mallet-Paret focus on the area of lattice differential systems,
the lectures of Conto and Galleotti treat the classical problem of classification of orbits
for two-dimensional autonomous systems with polynomial right sides, the lectures of
Nussbaum focus on applications of fixed point theorems to the problem of limiting
profiles for the solutions of singular perturbations of delay differential equations, and
the lectures of Johnson and Mantellini deal with the existence of periodic and quasiperiodic orbits to non-autonomous systems. The volume will be of interest to
researchers and graduate students working in these areas.
Advanced Solutions of Transport Systems for Growing Mobility Sep 20 2021 What are
the parameters that should be taken into account in an advanced simulation model
designed for a transport system that promotes green travelling policies? How can the
goal of modal shift be pursued through ICT solutions? Is it enough to apply only a
single criterion when planning transport systems? What is the importance of
information acquisition and provision in Intelligent Transport Systems? Answers to
these and many other questions can be found in this publication. It also contains
numerous analyses based on relevant data sets, illustrating the close relationship
between ITS and the changes observed in terms of how specific means of transport are
used. What proves to be particularly important for advanced transport systems is the

use of environmentally friendly solutions that reduce their negative environmental
impacts; accordingly, the book also addresses this aspect. With regard to the research
results discussed and the selected solutions applied, the book prim arily addresses the
needs of three target groups: · Scientists and researchers (ITS field) · Local authorities
(responsible for transport systems at the urban and regional level) · Representatives of
business (traffic strategy management) and industry (manufacturers of ITS
components) Advanced Solutions of Transport Systems for Growing Mobility gathers
selected papers presented at the 14th “Transport Systems. Theory and Practice”
Scientific and Technical Conference, organized by the Department of Transport
Systems and Traffic Engineering at the Faculty of Transport of the Silesian University
of Technology. The conference was held on 18-20 September 2017 in Katowice
(Poland). More details at www.TSTP.polsl.pl
Encyclopaedia of Mathematics Jul 27 2019 This ENCYCLOPAEDIA OF
MATHEMATICS aims to be a reference work for all parts of mathe matics. It is a
translation with updates and editorial comments of the Soviet Mathematical
Encyclopaedia published by 'Soviet Encyclopaedia Publishing House' in five volumes
in 1977-1985. The annotated translation consists of ten volumes including a special
index volume. There are three kinds of articles in this ENCYCLOPAEDIA. First of all

there are survey-type articles dealing with the various main directions in mathematics
(where a rather fine subdivi sion has been used). The main requirement for these
articles has been that they should give a reasonably complete up-to-date account of the
current state of affairs in these areas and that they should be maximally accessible. On
the whole, these articles should be understandable to mathematics students in their first
specialization years, to graduates from other mathematical areas and, depending on the
specific subject, to specialists in other domains of science, en gineers and teachers of
mathematics. These articles treat their material at a fairly general level and aim to give
an idea of the kind of problems, techniques and concepts involved in the area in
question. They also contain background and motivation rather than precise statements
of precise theorems with detailed definitions and technical details on how to carry out
proofs and constructions. The second kind of article, of medium length, contains more
detailed concrete problems, results and techniques.
Computer Aided Systems Theory - CAST '94 Sep 28 2019 This volume presents a
collection of revised refereed papers selected from the presentations at the Fourth
International Workshop on Computer Aided Systems Theory - CAST '94, held in
Ottawa, Ontario, Canada in May 1994. The 31 full papers included in the book were
chosen from originally 82 submissions and reflect the state of the art in the area of

computer aided systems theory. The volume is divided into sections on foundations,
methods, and tools and environments.
Painlevé Transcendents Mar 27 2022 This is the first book to present in detail the
important subject of asymptotic behavior of Painleve transcendents. Authors
summarize recent developments in the theory of the six Painleve equations using the
Riemann-Hilbert method. Emphasis on explicit formulae content gives this book appeal
to users of Painleve functions in mathematics and theoretical physics.
The Parliamentary Debates Jan 31 2020
Solutions and Innovations in Web-Based Technologies for Augmented Learning:
Improved Platforms, Tools, and Applications Dec 24 2021 "This book covers a wide
range of the most current research in the development of innovative web-based
learning solutions, specifically facilitating and augmenting learning in diverse
contemporary organizational settings"--Provided by publisher.
Applied and Industrial Mathematics Oct 29 2019 Venice-1 symposium on applied and
industrial mathematics, 1989
Norman Mailer's Novels May 05 2020
Interoperating Geographic Information Systems Nov 10 2020 This book constitutes the
refereed proceedings of the Second International Conference on Interoperating

Geographic Information Systems, INTEROP'99, held in Zurich, Switzerland in March
1999. The volume presents 22 revised full papers carefully reviewed and selected for
inclusion in the book. Also included are three invited full papers. The book addresses
various topics of database interoperability and spatial data processing in particular
identification, infrastructure, implementation, vectors and graphics, semantics,
heterogeneous databases and representation.
Random Matrices, Random Processes and Integrable Systems Jul 31 2022 This book
explores the remarkable connections between two domains that, a priori, seem
unrelated: Random matrices (together with associated random processes) and
integrable systems. The relations between random matrix models and the theory of
classical integrable systems have long been studied. These appear mainly in the
deformation theory, when parameters characterizing the measures or the domain of
localization of the eigenvalues are varied. The resulting differential equations
determining the partition function and correlation functions are, remarkably, of the
same type as certain equations appearing in the theory of integrable systems. They may
be analyzed effectively through methods based upon the Riemann-Hilbert problem of
analytic function theory and by related approaches to the study of nonlinear
asymptotics in the large N limit. Associated with studies of matrix models are certain

stochastic processes, the "Dyson processes", and their continuum diffusion limits,
which govern the spectrum in random matrix ensembles, and may also be studied by
related methods. Random Matrices, Random Processes and Integrable Systems
provides an in-depth examination of random matrices with applications over a vast
variety of domains, including multivariate statistics, random growth models, and many
others. Leaders in the field apply the theory of integrable systems to the solution of
fundamental problems in random systems and processes using an interdisciplinary
approach that sheds new light on a dynamic topic of current research.
Rogue and Shock Waves in Nonlinear Dispersive Media Apr 15 2021 This selfcontained set of lectures addresses a gap in the literature by providing a systematic link
between the theoretical foundations of the subject matter and cutting-edge applications
in both geophysical fluid dynamics and nonlinear optics. Rogue and shock waves are
phenomena that may occur in the propagation of waves in any nonlinear dispersive
medium. Accordingly, they have been observed in disparate settings – as ocean waves,
in nonlinear optics, in Bose-Einstein condensates, and in plasmas. Rogue and
dispersive shock waves are both characterized by the development of extremes: for the
former, the wave amplitude becomes unusually large, while for the latter, gradients
reach extreme values. Both aspects strongly influence the statistical properties of the

wave propagation and are thus considered together here in terms of their underlying
theoretical treatment. This book offers a self-contained graduate-level text intended as
both an introduction and reference guide for a new generation of scientists working on
rogue and shock wave phenomena across a broad range of fields in applied physics and
geophysics.
Entire Solutions for Bistable Lattice Differential Equations with Obstacles Jan 25 2022
The authors consider scalar lattice differential equations posed on square lattices in two
space dimensions. Under certain natural conditions they show that wave-like solutions
exist when obstacles (characterized by “holes”) are present in the lattice. Their work
generalizes to the discrete spatial setting the results obtained in Berestycki, Hamel, and
Matuno (2009) for the propagation of waves around obstacles in continuous spatial
domains. The analysis hinges upon the development of sub and super-solutions for a
class of discrete bistable reaction-diffusion problems and on a generalization of a
classical result due to Aronson and Weinberger that concerns the spreading of localized
disturbances.
Emerging Information Technologies for Competitive Advantage and Economic
Development Dec 12 2020 Keeping up with constant changes and innovations puts a
lot of pressure on information providers and users to continuously upgrade their

knowledge and skill. This change means being flexible enough to recognize that the
knowledge you receive today must be constantly updated. This book will provide
readers with the latest research findings and managerial experiences on a variety of
technological innovations of IT.
Special Functions and Orthogonal Polynomials Mar 15 2021 This volume contains
fourteen articles that represent the AMS Special Session on Special Functions and
Orthogonal Polynomials, held in Tucson, Arizona in April of 2007. It gives an
overview of the modern field of special functions with all major subfields represented,
including: applications to algebraic geometry, asymptotic analysis, conformal mapping,
differential equations, elliptic functions, fractional calculus, hypergeometric and $q$hypergeometric series, nonlinear waves, number theory, symbolic and numerical
evaluation of integrals, and theta functions. A few articles are expository, with
extensive bibliographies, but all contain original research. This book is intended for
pure and applied mathematicians who are interested in recent developments in the
theory of special functions. It covers a wide range of active areas of research and
demonstrates the vitality of the field.
Mathematics of Energy and Climate Change Apr 27 2022 The focus of this volume
is research carried out as part of the program Mathematics of Planet Earth, which

provides a platform to showcase the essential role of mathematics in addressing
planetary problems and creating a context for mathematicians and applied scientists to
foster mathematical and interdisciplinary developments that will be necessary to tackle
a myriad of issues and meet future global challenges. Earth is a planet with dynamic
processes in its mantle, oceans and atmosphere creating climate, causing natural
disasters and influencing fundamental aspects of life and life-supporting systems. In
addition to these natural processes, human activity has increased to the point where it
influences the global climate, impacts the ability of the planet to feed itself and
threatens the stability of these systems. Issues such as climate change, sustainability,
man-made disasters, control of diseases and epidemics, management of resources, risk
analysis and global integration have come to the fore. Written by specialists in several
fields of mathematics and applied sciences, this book presents the proceedings of the
International Conference and Advanced School Planet Earth, Mathematics of Energy
and Climate Change held in Lisbon, Portugal, in March 2013, which was organized by
the International Center of Mathematics (CIM) as a partner institution of the
international program Mathematics of Planet Earth 2013. The book presents the state of
the art in advanced research and ultimate techniques in modeling natural, economical
and social phenomena. It constitutes a tool and a framework for researchers and

graduate students, both in mathematics and applied sciences.
Tau Functions and their Applications Oct 10 2020 A thorough introduction to tau
functions, from the basics through to the most recent results, with applications in
mathematical physics.
Canadian Journal of Chemistry Nov 30 2019
Parliamentary Debates Jan 01 2020
Reaction Diffusion Systems May 29 2022 "Based on the proceedings of the
International Conference on Reaction Diffusion Systems held recently at the University
of Trieste, Italy. Presents new research papers and state-of-the-art surveys on the theory
of elliptic, parabolic, and hyperbolic problems, and their related applications. Furnishes
incisive contribution by over 40 mathematicians representing renowned institutions in
North and South America, Europe, and the Middle East."
Multiple-Time-Scale Dynamical Systems Aug 08 2020 Systems with sub-processes
evolving on many different time scales are ubiquitous in applications: chemical
reactions, electro-optical and neuro-biological systems, to name just a few. This
volume contains papers that expose the state of the art in mathematical techniques for
analyzing such systems. Recently developed geometric ideas are highlighted in this
work that includes a theory of relaxation-oscillation phenomena in higher dimensional

phase spaces. Subtle exponentially small effects result from singular perturbations
implicit in certain multiple time scale systems. Their role in the slow motion of fronts,
bifurcations, and jumping between invariant tori are all explored here. Neurobiology
has played a particularly stimulating role in the development of these techniques and
one paper is directed specifically at applying geometric singular perturbation theory to
reveal the synchrony in networks of neural oscillators.
Random Matrix Theory, Interacting Particle Systems and Integrable Systems Oct 02
2022 This volume includes review articles and research contributions on long-standing
questions on universalities of Wigner matrices and beta-ensembles.
Research and Development in E-Business through Service-Oriented Solutions Apr 03
2020 As businesses are continuously developing new services, procedures, and
standards, electronic business has emerged into an important aspect of the science field
by providing various applications through efficiently and rapidly processing
information among business partners. Research and Development in E-Business
through Service-Oriented Solutions highlights the main concepts of e-business as well
as the advanced methods, technologies, and aspects that focus on technical support.
This book is an essential reference source of professors, students, researchers,
developers, and other industry experts in order to provide a vast amount of specialized

knowledge sources for promoting e-business.
Nevanlinna Theory, Normal Families, and Algebraic Differential Equations Feb
11 2021 This book offers a modern introduction to Nevanlinna theory and its intricate
relation to the theory of normal families, algebraic functions, asymptotic series, and
algebraic differential equations. Following a comprehensive treatment of Nevanlinna’s
theory of value distribution, the author presents advances made since Hayman’s work
on the value distribution of differential polynomials and illustrates how value- and pairsharing problems are linked to algebraic curves and Briot–Bouquet differential
equations. In addition to discussing classical applications of Nevanlinna theory, the
book outlines state-of-the-art research, such as the effect of the Yosida and
Zalcman–Pang method of re-scaling to algebraic differential equations, and presents
the Painlevé–Yosida theorem, which relates Painlevé transcendents and solutions to
selected 2D Hamiltonian systems to certain Yosida classes of meromorphic functions.
Aimed at graduate students interested in recent developments in the field and
researchers working on related problems, Nevanlinna Theory, Normal Families, and
Algebraic Differential Equations will also be of interest to complex analysts looking
for an introduction to various topics in the subject area. With examples, exercises and
proofs seamlessly intertwined with the body of the text, this book is particularly

suitable for the more advanced reader.
An Introduction to the Mechanics of Fluids Jun 17 2021 A compact, moderately
general book which encompasses many fluid models of current interest...The book is
written very clearly and contains a large number of exercises and their solutions. The
level of mathematics is that commonly taught to undergraduates in mathematics
departments.. —Mathematical Reviews The book should be useful for graduates and
researchers not only in applied mathematics and mechanical engineering but also in
advanced materials science and technology...Each public scientific library as well as
hydrodynamics hand libraries should own this timeless book...Everyone who decides to
buy this book can be sure to have bought a classic of science and the heritage of an
outstanding scientist. —Silikáty All applied mathematicians, mechanical engineers,
aerospace engineers, and engineering mechanics graduates and researchers will find the
book an essential reading resource for fluids. —Simulation News Europe
Discontinuity and Complexity in Nonlinear Physical Systems Jul 07 2020
Discontinuity in Nonlinear Physical Systems explores recent developments in
experimental research in this broad field, organized in four distinct sections. Part I
introduces the reader to the fractional dynamics and Lie group analysis for nonlinear
partial differential equations. Part II covers chaos and complexity in nonlinear

Hamiltonian systems, important to understand the resonance interactions in nonlinear
dynamical systems, such as Tsunami waves and wildfire propagations; as well as Lev
flights in chaotic trajectories, dynamical system synchronization and DNA information
complexity analysis. Part III examines chaos and periodic motions in discontinuous
dynamical systems, extensively present in a range of systems, including piecewise
linear systems, vibro-impact systems and drilling systems in engineering. And in Part
IV, engineering and financial nonlinearity are discussed. The mechanism of shock
wave with saddle-node bifurcation and rotating disk stability will be presented, and the
financial nonlinear models will be discussed.
The Emergence of Unsaturated Soil Mechanics Mar 03 2020 This publication is an
assemblage of selected papers that have been authored or co-authored by D.G.
Fredlund. The substance of these papers documents the milestones of both the science
of unsaturated soil mechanincs and the career of the author during his tenure as a
faculty member in the Department of Civil Engineering at the University of
Saskatchewan, Saskatoon, Canada.
Mathematical Aspects of Reacting and Diffusing Systems Aug 27 2019 Modeling
and analyzing the dynamics of chemical mixtures by means of differ- tial equations is
one of the prime concerns of chemical engineering theorists. These equations often take

the form of systems of nonlinear parabolic partial d- ferential equations, or reactiondiffusion equations, when there is diffusion of chemical substances involved. A good
overview of this endeavor can be had by re- ing the two volumes by R. Aris (1975),
who himself was one of the main contributors to the theory. Enthusiasm for the models
developed has been shared by parts of the mathematical community, and these models
have, in fact, provided motivation for some beautiful mathematical results. There are
analogies between chemical reactors and certain biological systems. One such analogy
is rather obvious: a single living organism is a dynamic structure built of molecules and
ions, many of which react and diffuse. Other analogies are less obvious; for example,
the electric potential of a membrane can diffuse like a chemical, and of course can
interact with real chemical species (ions) which are transported through the membrane.
These facts gave rise to Hodgkin's and Huxley's celebrated model for the propagation
of nerve signals. On the level of populations, individuals interact and move about, and
so it is not surprising that here, again, the simplest continuous space-time interactionmigration models have the same g- eral appearance as those for diffusing and reacting
chemical systems.
Traveling Wave Solutions of Parabolic Systems Feb 23 2022 The theory of
travelling waves described by parabolic equations and systems is a rapidly developing

branch of modern mathematics. This book presents a general picture of current results
about wave solutions of parabolic systems, their existence, stability, and bifurcations.
With introductory material accessible to non-mathematicians and a nearly complete
bibliography of about 500 references, this book is an excellent resource on the subject.
Sustainable Radio Frequency Identification Solutions May 17 2021 Radio frequency
identification (RFID) is a fascinating, fast developing and multidisciplinary domain
with emerging technologies and applications. It is characterized by a variety of research
topics, analytical methods, models, protocols, design principles and processing
software. With a relatively large range of applications, RFID enjoys extensive investor
confidence and is poised for growth. A number of RFID applications proposed or
already used in technical and scientific fields are described in this book. Sustainable
Radio Frequency Identification Solutions comprises 19 chapters written by RFID
experts from all over the world. In investigating RFID solutions experts reveal some of
the real-life issues and challenges in implementing RFID.
Database Integrity: Challenges and Solutions Jan 13 2021 Geared toward designers
and professionals interested in the conceptual aspects of integrity problems in different
paradigms, Database Integrity: Challenges and Solutions successfully addresses these
and a variety of other issues.

Recent Developments in Integrable Systems and Related Topics of Mathematical
Physics Nov 03 2022 This volume, whose contributors include leading researchers in
their field, covers a wide range of topics surrounding Integrable Systems, from
theoretical developments to applications. Comprising a unique collection of research
articles and surveys, the book aims to serve as a bridge between the various areas of
Mathematics related to Integrable Systems and Mathematical Physics. Recommended
for postgraduate students and early career researchers who aim to acquire knowledge in
this area in preparation for further research, this book is also suitable for established
researchers aiming to get up to speed with recent developments in the area, and may
very well be used as a guide for further study.
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