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This two-volume text in harmonic analysis introduces a wealth of analytical results and techniques. It is largely self-contained and
useful to graduates and researchers in pure and applied analysis. Numerous exercises and problems make the text suitable for
self-study and the classroom alike. The first volume starts with classical one-dimensional topics: Fourier series; harmonic
functions; Hilbert transform. Then the higher-dimensional Calderón–Zygmund and Littlewood–Paley theories are developed.
Probabilistic methods and their applications are discussed, as are applications of harmonic analysis to partial differential
equations. The volume concludes with an introduction to the Weyl calculus. The second volume goes beyond the classical to the
highly contemporary and focuses on multilinear aspects of harmonic analysis: the bilinear Hilbert transform; Coifman–Meyer
theory; Carleson's resolution of the Lusin conjecture; Calderón's commutators and the Cauchy integral on Lipschitz curves. The
material in this volume has not previously appeared together in book form.
Random walks are stochastic processes formed by successive summation of independent, identically distributed random variables
and are one of the most studied topics in probability theory. This contemporary introduction evolved from courses taught at Cornell
University and the University of Chicago by the first author, who is one of the most highly regarded researchers in the field of
stochastic processes. This text meets the need for a modern reference to the detailed properties of an important class of random
walks on the integer lattice. It is suitable for probabilists, mathematicians working in related fields, and for researchers in other
disciplines who use random walks in modeling.
Stochastic local search (SLS) algorithms are among the most prominent and successful techniques for solving computationally
difficult problems in many areas of computer science and operations research, including propositional satisfiability, constraint
satisfaction, routing, and scheduling. SLS algorithms have also become increasingly popular for solving challenging combinatorial
problems in many application areas, such as e-commerce and bioinformatics. Hoos and Stützle offer the first systematic and
unified treatment of SLS algorithms. In this groundbreaking new book, they examine the general concepts and specific instances
of SLS algorithms and carefully consider their development, analysis and application. The discussion focuses on the most
successful SLS methods and explores their underlying principles, properties, and features. This book gives hands-on experience
with some of the most widely used search techniques, and provides readers with the necessary understanding and skills to use
this powerful tool. Provides the first unified view of the field Offers an extensive review of state-of-the-art stochastic local search
algorithms and their applications Presents and applies an advanced empirical methodology for analyzing the behavior of SLS
algorithms A companion website offers lecture slides as well as source code and Java applets for exploring and demonstrating
SLS algorithms
This second edition of a successful graduate text provides a careful and detailed algebraic introduction to Grothendieck's local
cohomology theory, including in multi-graded situations, and provides many illustrations of the theory in commutative algebra and
in the geometry of quasi-affine and quasi-projective varieties. Topics covered include Serre's Affineness Criterion, the
Lichtenbaum-Hartshorne Vanishing Theorem, Grothendieck's Finiteness Theorem and Faltings' Annihilator Theorem, local duality
and canonical modules, the Fulton-Hansen Connectedness Theorem for projective varieties, and connections between local
cohomology and both reductions of ideals and sheaf cohomology. The book is designed for graduate students who have some
experience of basic commutative algebra and homological algebra and also experts in commutative algebra and algebraic
geometry. Over 300 exercises are interspersed among the text; these range in difficulty from routine to challenging, and hints are
provided for some of the more difficult ones.
This practical and accessible text enables students in engineering, business, operations research, public policy and computer
science to analyze stochastic systems. Emphasizing the modeling of real-life situations with stochastic elements and analyzing the
resulting stochastic model, it presents the major cases of useful stochastic processes-discrete and continuous time Markov chains,
renewal processes, regenerative processes, and Markov regenerative processes. The author provides user-friendly, yet rigorous
coverage. He demonstrates both numerical and analytical solution methods in detail and includes numerous worked examples and
exercises.
A self-contained textbook which opens up this challenging field to newcomers and points to areas of future research.
The representation theory of finite groups has seen rapid growth in recent years with the development of efficient algorithms and
computer algebra systems. This is the first book to provide an introduction to the ordinary and modular representation theory of
finite groups with special emphasis on the computational aspects of the subject. Evolving from courses taught at Aachen
University, this well-paced text is ideal for graduate-level study. The authors provide over 200 exercises, both theoretical and
computational, and include worked examples using the computer algebra system GAP. These make the abstract theory tangible
and engage students in real hands-on work. GAP is freely available from www.gap-system.org and readers can download source
code and solutions to selected exercises from the book's web page.
This gentle introduction to logic and model theory is based on a systematic use of three important games in logic: the semantic
game; the Ehrenfeucht–Fraïssé game; and the model existence game. The third game has not been isolated in the literature
before but it underlies the concepts of Beth tableaux and consistency properties. Jouko Väänänen shows that these games are
closely related and in turn govern the three interrelated concepts of logic: truth, elementary equivalence and proof. All three
methods are developed not only for first order logic but also for infinitary logic and generalized quantifiers. Along the way, the
author also proves completeness theorems for many logics, including the cofinality quantifier logic of Shelah, a fully compact
extension of first order logic. With over 500 exercises this book is ideal for graduate courses, covering the basic material as well as
more advanced applications.
Emphasizing fundamental mathematical ideas rather than proofs, Introduction to Stochastic Processes, Second Edition provides
quick access to important foundations of probability theory applicable to problems in many fields. Assuming that you have a
reasonable level of computer literacy, the ability to write simple programs, and the access to software for linear algebra
computations, the author approaches the problems and theorems with a focus on stochastic processes evolving with time, rather
than a particular emphasis on measure theory. For those lacking in exposure to linear differential and difference equations, the
author begins with a brief introduction to these concepts. He proceeds to discuss Markov chains, optimal stopping, martingales,
and Brownian motion. The book concludes with a chapter on stochastic integration. The author supplies many basic, general
examples and provides exercises at the end of each chapter. New to the Second Edition: Expanded chapter on stochastic
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integration that introduces modern mathematical finance Introduction of Girsanov transformation and the Feynman-Kac formula
Expanded discussion of Itô's formula and the Black-Scholes formula for pricing options New topics such as Doob's maximal
inequality and a discussion on self similarity in the chapter on Brownian motion Applicable to the fields of mathematics, statistics,
and engineering as well as computer science, economics, business, biological science, psychology, and engineering, this concise
introduction is an excellent resource both for students and professionals.
Bayesian analysis of complex models based on stochastic processes has in recent years become a growing area. This book
provides a unified treatment of Bayesian analysis of models based on stochastic processes, covering the main classes of
stochastic processing including modeling, computational, inference, forecasting, decision making and important applied models.
Key features: Explores Bayesian analysis of models based on stochastic processes, providing a unified treatment. Provides a
thorough introduction for research students. Computational tools to deal with complex problems are illustrated along with real life
case studies Looks at inference, prediction and decision making. Researchers, graduate and advanced undergraduate students
interested in stochastic processes in fields such as statistics, operations research (OR), engineering, finance, economics,
computer science and Bayesian analysis will benefit from reading this book. With numerous applications included, practitioners of
OR, stochastic modelling and applied statistics will also find this book useful.
Two-part treatment begins with a self-contained introduction to the subject, followed by applications to stochastic analysis and
mathematical physics. "A welcome addition." — Bulletin of the American Mathematical Society. 1986 edition.
Over the last century quantum field theory has made a significant impact on the formulation and solution of mathematical problems
and inspired powerful advances in pure mathematics. However, most accounts are written by physicists, and mathematicians
struggle to find clear definitions and statements of the concepts involved. This graduate-level introduction presents the basic ideas
and tools from quantum field theory to a mathematical audience. Topics include classical and quantum mechanics, classical field
theory, quantization of classical fields, perturbative quantum field theory, renormalization, and the standard model. The material is
also accessible to physicists seeking a better understanding of the mathematical background, providing the necessary tools from
differential geometry on such topics as connections and gauge fields, vector and spinor bundles, symmetries and group
representations.
Originating from a summer school taught by the authors, this concise treatment includes many of the main results in the area. An
introductory chapter describes the fundamental results on linear algebraic groups, culminating in the classification of semisimple
groups. The second chapter introduces more specialized topics in the subgroup structure of semisimple groups and describes the
classification of the maximal subgroups of the simple algebraic groups. The authors then systematically develop the subgroup
structure of finite groups of Lie type as a consequence of the structural results on algebraic groups. This approach will help
students to understand the relationship between these two classes of groups. The book covers many topics that are central to the
subject, but missing from existing textbooks. The authors provide numerous instructive exercises and examples for those who are
learning the subject as well as more advanced topics for research students working in related areas.
"This two-volume text in harmonic analysis introduces a wealth of analytical results and techniques. It is largely self-contained, and
will be useful to graduate students and researchers in both pure and applied analysis. Numerous exercises and problems make
the text suitable for self-study and the classroom alike. This first volume starts with classical one-dimensional topics: Fourier
series; harmonic functions; Hilbert transform. Then the higher-dimensional Calderâon-Zygmund and Littlewood-Paley theories are
developed. Probabilistic methods and their applications are discussed, as are applications of harmonic analysis to partial
differential equations. The volume concludes with an introduction to the Weyl calculus. The second volume goes beyond the
classical to the highly contemporary, and focuses on multilinear aspects of harmonic analysis: the bilinear Hilbert transform;
Coifman-Meyer theory; Carleson's resolution of the Lusin conjecture; Calderâon's commutators and the Cauchy integral on
Lipschitz curves. The material in this volume has not previously appeared together in book form"--
Graph theory meets number theory in this stimulating book. Ihara zeta functions of finite graphs are reciprocals of polynomials,
sometimes in several variables. Analogies abound with number-theoretic functions such as Riemann/Dedekind zeta functions. For
example, there is a Riemann hypothesis (which may be false) and prime number theorem for graphs. Explicit constructions of
graph coverings use Galois theory to generalize Cayley and Schreier graphs. Then non-isomorphic simple graphs with the same
zeta are produced, showing you cannot hear the shape of a graph. The spectra of matrices such as the adjacency and edge
adjacency matrices of a graph are essential to the plot of this book, which makes connections with quantum chaos and random
matrix theory, plus expander/Ramanujan graphs of interest in computer science. Created for beginning graduate students, the
book will also appeal to researchers. Many well-chosen illustrations and exercises, both theoretical and computer-based, are
included throughout.
Theoretical physicists have predicted that the scaling limits of many two-dimensional lattice models in statistical physics are in
some sense conformally invariant. This belief has allowed physicists to predict many quantities for these critical systems. The
nature of these scaling limits has recently been described precisely by using one well-known tool, Brownian motion, and a new
construction, the Schramm-Loewner evolution (SLE). This book is an introduction to the conformally invariant processes that
appear as scaling limits. The following topics are covered: stochastic integration; complex Brownian motion and measures derived
from Brownian motion; conformal mappings and univalent functions; the Loewner differential equation and Loewner chains; the
Schramm-Loewner evolution (SLE), which is a Loewner chain with a Brownian motion input; and applications to intersection
exponents for Brownian motion. The prerequisites are first-year graduate courses in real analysis, complex analysis, and
probability. The book is suitable for graduate students and research mathematicians interested in random processes and their
applications in theoretical physics.
???????????????????
Introduction to Stochastic Processes, Second EditionCRC Press
Backward stochastic differential equations (BSDEs) provide a general mathematical framework for solving pricing and risk
management questions of financial derivatives. They are of growing importance for nonlinear pricing problems such as CVA
computations that have been developed since the crisis. Although BSDEs are well known to academics, they are less familiar to
practitioners in the financial industry. In order to fill this gap, this book revisits financial modeling and computational finance from a
BSDE perspective, presenting a unified view of the pricing and hedging theory across all asset classes. It also contains a review of
quantitative finance tools, including Fourier techniques, Monte Carlo methods, finite differences and model calibration schemes.
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With a view to use in graduate courses in computational finance and financial modeling, corrected problem sets and Matlab sheets
have been provided. Stéphane Crépey’s book starts with a few chapters on classical stochastic processes material, and then...
fasten your seatbelt... the author starts traveling backwards in time through backward stochastic differential equations (BSDEs).
This does not mean that one has to read the book backwards, like a manga! Rather, the possibility to move backwards in time,
even if from a variety of final scenarios following a probability law, opens a multitude of possibilities for all those pricing problems
whose solution is not a straightforward expectation. For example, this allows for framing problems like pricing with credit and
funding costs in a rigorous mathematical setup. This is, as far as I know, the first book written for several levels of audiences, with
applications to financial modeling and using BSDEs as one of the main tools, and as the song says: "it's never as good as the first
time". Damiano Brigo, Chair of Mathematical Finance, Imperial College London While the classical theory of arbitrage free pricing
has matured, and is now well understood and used by the finance industry, the theory of BSDEs continues to enjoy a rapid growth
and remains a domain restricted to academic researchers and a handful of practitioners. Crépey’s book presents this novel
approach to a wider community of researchers involved in mathematical modeling in finance. It is clearly an essential reference for
anyone interested in the latest developments in financial mathematics. Marek Musiela, Deputy Director of the Oxford-Man Institute
of Quantitative Finance
The subject of special functions is often presented as a collection of disparate results, which are rarely organised in a coherent
way. This book answers the need for a different approach to the subject. The authors' main goals are to emphasise general
unifying principles coherently and to provide clear motivation, efficient proofs, and original references for all of the principal results.
The book covers standard material, but also much more, including chapters on discrete orthogonal polynomials and elliptic
functions. The authors show how a very large part of the subject traces back to two equations - the hypergeometric equation and
the confluent hypergeometric equation - and describe the various ways in which these equations are canonical and special.
Providing ready access to theory and formulas, this book serves as an ideal graduate-level textbook as well as a convenient
reference.
In many parts of the world, groundwater resources are under increasing threat from growing demands, wasteful use, and
contamination. To face the challenge, good planning and management practices are needed. A key to the management of
groundwater is the ability to model the movement of fluids and contaminants in the subsurface. The purpose of this book is to
construct conceptual and mathematical models that can provide the information required for making decisions associated with the
management of groundwater resources, and the remediation of contaminated aquifers. The basic approach of this book is to
accurately describe the underlying physics of groundwater flow and solute transport in heterogeneous porous media, starting at
the microscopic level, and to rigorously derive their mathematical representation at the macroscopic levels. The well-posed,
macroscopic mathematical models are formulated for saturated, single phase flow, as well as for unsaturated and multiphase flow,
and for the transport of single and multiple chemical species. Numerical models are presented and computer codes are reviewed,
as tools for solving the models. The problem of seawater intrusion into coastal aquifers is examined and modeled. The issues of
uncertainty in model input data and output are addressed. The book concludes with a chapter on the management of groundwater
resources. Although one of the main objectives of this book is to construct mathematical models, the amount of mathematics
required is kept minimal.
Applied Probability presents a unique blend of theory and applications, with special emphasis on mathematical modeling,
computational techniques, and examples from the biological sciences. It can serve as a textbook for graduate students in
applied mathematics, biostatistics, computational biology, computer science, physics, and statistics. Readers should
have a working knowledge of multivariate calculus, linear algebra, ordinary differential equations, and elementary
probability theory. Chapter 1 reviews elementary probability and provides a brief survey of relevant results from measure
theory. Chapter 2 is an extended essay on calculating expectations. Chapter 3 deals with probabilistic applications of
convexity, inequalities, and optimization theory. Chapters 4 and 5 touch on combinatorics and combinatorial optimization.
Chapters 6 through 11 present core material on stochastic processes. If supplemented with appropriate sections from
Chapters 1 and 2, there is sufficient material for a traditional semester-long course in stochastic processes covering the
basics of Poisson processes, Markov chains, branching processes, martingales, and diffusion processes. The second
edition adds two new chapters on asymptotic and numerical methods and an appendix that separates some of the more
delicate mathematical theory from the steady flow of examples in the main text. Besides the two new chapters, the
second edition includes a more extensive list of exercises, many additions to the exposition of combinatorics, new
material on rates of convergence to equilibrium in reversible Markov chains, a discussion of basic reproduction numbers
in population modeling, and better coverage of Brownian motion. Because many chapters are nearly self-contained,
mathematical scientists from a variety of backgrounds will find Applied Probability useful as a reference
This book deals with the basic principles and techniques of nonequilibrium statistical mechanics. The importance of this
subject is growing rapidly in view of the advances being made, both experimentally and theoretically, in statistical
physics, chemical physics, biological physics, complex systems and several other areas. The presentation of topics is
quite self-contained, and the choice of topics enables the student to form a coherent picture of the subject. The approach
is unique in that classical mechanical formulation takes center stage. The book is of particular interest to advanced
undergraduate and graduate students in engineering departments.
"Richard Stanley's two-volume basic introduction to enumerative combinatorics has become the standard guide to the
topic for students and experts alike. This thoroughly revised second edition of Volume 1 includes ten new sections and
more than 300 new exercises, most with solutions, reflecting numerous new developments since the publication of the
first edition in 1986. The author brings the coverage up to date and includes a wide variety of additional applications and
examples, as well as updated and expanded chapter bibliographies. Many of the less difficult new exercises have no
solutions so that they can more easily be assigned to students. The material on P-partitions has been rearranged and
generalized; the treatment of permutation statistics has been greatly enlarged; and there are also new sections on q-
analogues of permutations, hyperplane arrangements, the cd-index, promotion and evacuation and differential posets"--
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This graduate-level textbook provides an elementary exposition of the theory of automorphic representations and L-
functions for the general linear group in an adelic setting. Definitions are kept to a minimum and repeated when
reintroduced so that the book is accessible from any entry point, and with no prior knowledge of representation theory.
The book includes concrete examples of global and local representations of GL(n), and presents their associated L-
functions. In Volume 1, the theory is developed from first principles for GL(1), then carefully extended to GL(2) with
complete detailed proofs of key theorems. Several proofs are presented for the first time, including Jacquet's simple and
elegant proof of the tensor product theorem. In Volume 2, the higher rank situation of GL(n) is given a detailed treatment.
Containing numerous exercises by Xander Faber, this book will motivate students and researchers to begin working in
this fertile field of research.
This volume contains the proceedings of an Advanced Study and Re search Institute on Theoretical Approaches to
Scheduling Problems. The Institute was held in Durham, England, from July 6 to July 17, 1981. It was attended by 91
participants from fifteen different countries. The format of the Institute was somewhat unusual. The first eight of the ten
available days were devoted to an Advanced Study Insti tute, with lectures on the state of the art with respect to deter
ministic and stochastic scheduling models and on the interface between these two approaches. The last two days were
occupied by an Advanced Research Institute, where recent results and promising directions for future research,
especially in the interface area, were discussed. Altogether, 37 lectures were delivered by 24 lecturers. They have all
contributed to these proceedings, the first part of which deals with the Advanced Study Institute and the second part of
which covers the Advanced Research Institute. Each part is preceded by an introduction, written by the editors. While
confessing to a natural bias as organizers, we believe that the Institute has been a rewarding and enjoyable event for
everyone concerned. We are very grateful to all those who have contributed to its realization.
Utilizing mathematical algorithms is an important aspect of recreating real-world problems in order to make important
decisions. By generating a randomized algorithm that produces statistical patterns, it becomes easier to find solutions to
countless situations. Stochastic Methods for Estimation and Problem Solving in Engineering provides emerging research
on the role of random probability systems in mathematical models used in various fields of research. While highlighting
topics, such as random probability distribution, linear systems, and transport profiling, this book explores the use and
behavior of uncertain probability methods in business and science. This book is an important resource for engineers,
researchers, students, professionals, and practitioners seeking current research on the challenges and opportunities of
non-deterministic probability models.
A unique introduction to reproducing kernel Hilbert spaces, covering the fundamental underlying theory as well as a
range of applications.
As more and more of our data is stored remotely, accessing that data wherever and whenever it is needed is a critical concern.
More concerning is managing the databanks and storage space necessary to enable cloud systems. Resource Management of
Mobile Cloud Computing Networks and Environments reports on the latest advances in the development of computationally
intensive and cloud-based applications. Covering a wide range of problems, solutions, and perspectives, this book is a scholarly
resource for specialists and end-users alike making use of the latest cloud technologies.
Basic techniques for researchers interested in the field of geometric analysis.
This book constitutes the post-proceedings of the 6th International ICST Conference on Mobile Networks and Management,
MONAMI 2014, held in Würzburg, Germany, in September 2014. The 22 revised full papers presented were carefully reviewed
and selected from 30 submissions. In addition, MONAMI 2014 hosted a workshop on enhanced living environments which also
featured 10 papers. The volume is organized thematically in six parts, covering: LTE networks, virtualization and software defined
networking, self-organizing networks, energy awareness in wireless networks, wireless networks algorithms and techniques and
applications and context-awareness. The workshop on enhanced living environments is organized in thematic sessions on
ambient assisted living architectures, human interaction technologies, devises and mobile cloud.
The first book to deal comprehensively with the theory of fusion systems.
Introduces the basic tools in spectral analysis using numerous examples from the Schrödinger operator theory and various
branches of physics.
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