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Stochastic Filtering Theory uses probability tools to estimate unobservable stochastic processes that arise in many applied fields
including communication, target-tracking, and mathematical finance. As a topic, Stochastic Filtering Theory has progressed rapidly
in recent years. For example, the (branching) particle system representation of the optimal filter has been extensively studied to
seek more effective numerical approximations of the optimal filter; the stability of the filter with "incorrect" initial state, as well as
the long-term behavior of the optimal filter, has attracted the attention of many researchers; and although still in its infancy, the
study of singular filtering models has yielded exciting results. In this text, Jie Xiong introduces the reader to the basics of
Stochastic Filtering Theory before covering these key recent advances. The text is written in a style suitable for graduates in
mathematics and engineering with a background in basic probability.
This definitive textbook provides a solid introduction to discrete and continuous stochastic processes, tackling a complex field in a
way that instils a deep understanding of the relevant mathematical principles, and develops an intuitive grasp of the way these
principles can be applied to modelling real-world systems. It includes a careful review of elementary probability and detailed
coverage of Poisson, Gaussian and Markov processes with richly varied queuing applications. The theory and applications of
inference, hypothesis testing, estimation, random walks, large deviations, martingales and investments are developed. Written by
one of the world's leading information theorists, evolving over twenty years of graduate classroom teaching and enriched by over
300 exercises, this is an exceptional resource for anyone looking to develop their understanding of stochastic processes.
This “lucid, masterfully written introduction to an often difficult subject . . . belongs on the bookshelf of every student of statistical
physics” (Dr. Brian J. Albright, Applied Physics Division, Los Alamos National Laboratory). This book provides an accessible
introduction to stochastic processes in physics and describes the basic mathematical tools of the trade: probability, random walks,
and Wiener and Ornstein-Uhlenbeck processes. With an emphasis on applications, it includes end-of-chapter problems. Physicist
and author Don S. Lemons builds on Paul Langevin’s seminal 1908 paper “On the Theory of Brownian Motion” and its
explanations of classical uncertainty in natural phenomena. Following Langevin’s example, Lemons applies Newton’s second law
to a “Brownian particle on which the total force included a random component.” This method builds on Newtonian dynamics and
provides an accessible explanation to anyone approaching the subject for the first time. This volume contains the complete text of
Paul Langevin’s “On the Theory of Brownian Motion,” translated by Anthony Gythiel.
An easily accessible, real-world approach to probability andstochastic processes Introduction to Probability and Stochastic
Processes withApplications presents a clear, easy-to-understand treatment ofprobability and stochastic processes, providing
readers with asolid foundation they can build upon throughout their careers. Withan emphasis on applications in engineering,
applied sciences,business and finance, statistics, mathematics, and operationsresearch, the book features numerous real-world
examples thatillustrate how random phenomena occur in nature and how to useprobabilistic techniques to accurately model these
phenomena. The authors discuss a broad range of topics, from the basicconcepts of probability to advanced topics for further
study,including Itô integrals, martingales, and sigma algebras.Additional topical coverage includes: Distributions of discrete and
continuous random variablesfrequently used in applications Random vectors, conditional probability, expectation, andmultivariate
normal distributions The laws of large numbers, limit theorems, and convergence ofsequences of random variables Stochastic
processes and related applications, particularly inqueueing systems Financial mathematics, including pricing methods such asrisk-
neutral valuation and the Black-Scholes formula Extensive appendices containing a review of the requisitemathematics and tables
of standard distributions for use inapplications are provided, and plentiful exercises, problems, andsolutions are found throughout.
Also, a related website featuresadditional exercises with solutions and supplementary material forclassroom use. Introduction to
Probability and StochasticProcesses with Applications is an ideal book for probabilitycourses at the upper-undergraduate level.
The book is also avaluable reference for researchers and practitioners in the fieldsof engineering, operations research, and
computer science whoconduct data analysis to make decisions in their everyday work.
Brownian motion is one of the most important stochastic processes in continuous time and with continuous state space. Within the
realm of stochastic processes, Brownian motion is at the intersection of Gaussian processes, martingales, Markov processes,
diffusions and random fractals, and it has influenced the study of these topics. Its central position within mathematics is matched
by numerous applications in science, engineering and mathematical finance. Often textbooks on probability theory cover, if at all,
Brownian motion only briefly. On the other hand, there is a considerable gap to more specialized texts on Brownian motion which
is not so easy to overcome for the novice. The authors’ aim was to write a book which can be used as an introduction to Brownian
motion and stochastic calculus, and as a first course in continuous-time and continuous-state Markov processes. They also
wanted to have a text which would be both a readily accessible mathematical back-up for contemporary applications (such as
mathematical finance) and a foundation to get easy access to advanced monographs. This textbook, tailored to the needs of
graduate and advanced undergraduate students, covers Brownian motion, starting from its elementary properties, certain
distributional aspects, path properties, and leading to stochastic calculus based on Brownian motion. It also includes numerical
recipes for the simulation of Brownian motion.
This incorporation of computer use into teaching and learning stochastic processes takes an applications- and computer-oriented
approach rather than a mathematically rigorous approach. Solutions Manual available to instructors upon request. 1997 edition.
This clear presentation of themost fundamental models ofrandom phenomena employsmethods that recognize
computerrelatedaspects of theory. Topicsinclude probability spaces andrandom variables, expectationsand independence,
Bernoulliprocesses and sums of independentrandom variables, Poisson processes, Markov chainsand processes, and renewal
theory. Assuming only a backgroundin calculus, this outstanding text includes an introductionto basic stochastic processes.Reprint
of the Prentice-Hall Publishers, Englewood Cliffs,New Jersey, 1975 edition.
These notes provide a concise introduction to stochastic differential equations and their application to the study of financial
markets and as a basis for modeling diverse physical phenomena. They are accessible to non-specialists and make a valuable
addition to the collection of texts on the topic. --Srinivasa Varadhan, New York University This is a handy and very useful text for
studying stochastic differential equations. There is enough mathematical detail so that the reader can benefit from this introduction
with only a basic background in mathematical analysis and probability. --George Papanicolaou, Stanford University This book
covers the most important elementary facts regarding stochastic differential equations; it also describes some of the applications to
partial differential equations, optimal stopping, and options pricing. The book's style is intuitive rather than formal, and emphasis is
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made on clarity. This book will be very helpful to starting graduate students and strong undergraduates as well as to others who
want to gain knowledge of stochastic differential equations. I recommend this book enthusiastically. --Alexander Lipton,
Mathematical Finance Executive, Bank of America Merrill Lynch This short book provides a quick, but very readable introduction to
stochastic differential equations, that is, to differential equations subject to additive ``white noise'' and related random
disturbances. The exposition is concise and strongly focused upon the interplay between probabilistic intuition and mathematical
rigor. Topics include a quick survey of measure theoretic probability theory, followed by an introduction to Brownian motion and the
Ito stochastic calculus, and finally the theory of stochastic differential equations. The text also includes applications to partial
differential equations, optimal stopping problems and options pricing. This book can be used as a text for senior undergraduates or
beginning graduate students in mathematics, applied mathematics, physics, financial mathematics, etc., who want to learn the
basics of stochastic differential equations. The reader is assumed to be fairly familiar with measure theoretic mathematical
analysis, but is not assumed to have any particular knowledge of probability theory (which is rapidly developed in Chapter 2 of the
book).
This book is an introduction to optimal stochastic control for continuous time Markov processes and the theory of viscosity
solutions. It covers dynamic programming for deterministic optimal control problems, as well as to the corresponding theory of
viscosity solutions. New chapters in this second edition introduce the role of stochastic optimal control in portfolio optimization and
in pricing derivatives in incomplete markets and two-controller, zero-sum differential games.
The numerical analysis of stochastic differential equations (SDEs) differs significantly from that of ordinary differential equations.
This book provides an easily accessible introduction to SDEs, their applications and the numerical methods to solve such
equations. From the reviews: "The authors draw upon their own research and experiences in obviously many disciplines...
considerable time has obviously been spent writing this in the simplest language possible." --ZAMP
This book presents various results and techniques from the theory of stochastic processes that are useful in the study of stochastic
problems in the natural sciences. The main focus is analytical methods, although numerical methods and statistical inference
methodologies for studying diffusion processes are also presented. The goal is the development of techniques that are applicable
to a wide variety of stochastic models that appear in physics, chemistry and other natural sciences. Applications such as
stochastic resonance, Brownian motion in periodic potentials and Brownian motors are studied and the connection between
diffusion processes and time-dependent statistical mechanics is elucidated. The book contains a large number of illustrations,
examples, and exercises. It will be useful for graduate-level courses on stochastic processes for students in applied mathematics,
physics and engineering. Many of the topics covered in this book (reversible diffusions, convergence to equilibrium for diffusion
processes, inference methods for stochastic differential equations, derivation of the generalized Langevin equation, exit time
problems) cannot be easily found in textbook form and will be useful to both researchers and students interested in the
applications of stochastic processes.
"The 4th edition of Ghahramani's book is replete with intriguing historical notes, insightful comments, and well-selected
examples/exercises that, together, capture much of the essence of probability. Along with its Companion Website, the book is
suitable as a primary resource for a first course in probability. Moreover, it has sufficient material for a sequel course introducing
stochastic processes and stochastic simulation." --Nawaf Bou-Rabee, Associate Professor of Mathematics, Rutgers University
Camden, USA "This book is an excellent primer on probability, with an incisive exposition to stochastic processes included as well.
The flow of the text aids its readability, and the book is indeed a treasure trove of set and solved problems. Every sub-topic within
a chapter is supplemented by a comprehensive list of exercises, accompanied frequently by self-quizzes, while each chapter ends
with a useful summary and another rich collection of review problems." --Dalia Chakrabarty, Department of Mathematical
Sciences, Loughborough University, UK "This textbook provides a thorough and rigorous treatment of fundamental probability,
including both discrete and continuous cases. The book’s ample collection of exercises gives instructors and students a great deal
of practice and tools to sharpen their understanding. Because the definitions, theorems, and examples are clearly labeled and
easy to find, this book is not only a great course accompaniment, but an invaluable reference." --Joshua Stangle, Assistant
Professor of Mathematics, University of Wisconsin – Superior, USA This one- or two-term calculus-based basic probability text is
written for majors in mathematics, physical sciences, engineering, statistics, actuarial science, business and finance, operations
research, and computer science. It presents probability in a natural way: through interesting and instructive examples and
exercises that motivate the theory, definitions, theorems, and methodology. This book is mathematically rigorous and, at the same
time, closely matches the historical development of probability. Whenever appropriate, historical remarks are included, and the
2096 examples and exercises have been carefully designed to arouse curiosity and hence encourage students to delve into the
theory with enthusiasm. New to the Fourth Edition: 538 new examples and exercises have been added, almost all of which are of
applied nature in realistic contexts Self-quizzes at the end of each section and self-tests at the end of each chapter allow students
to check their comprehension of the material An all-new Companion Website includes additional examples, complementary topics
not covered in the previous editions, and applications for more in-depth studies, as well as a test bank and figure slides. It also
includes complete solutions to all self-test and self-quiz problems Saeed Ghahramani is Professor of Mathematics and Dean of the
College of Arts and Sciences at Western New England University. He received his Ph.D. from the University of California at
Berkeley in Mathematics and is a recipient of teaching awards from Johns Hopkins University and Towson University. His research
focuses on applied probability, stochastic processes, and queuing theory.
The purpose of this textbook is to bring together, in a self-contained introductory form, the scattered material in the field of
stochastic processes and statistical physics. It offers the opportunity of being acquainted with stochastic, kinetic and
nonequilibrium processes. Although the research techniques in these areas have become standard procedures, they are not
usually taught in the normal courses on statistical physics. For students of physics in their last year and graduate students who
wish to gain an invaluable introduction on the above subjects, this book is a necessary tool. Contents:Stochastic Processes and
the Master Equation:Stochastic ProcessesMarkovian ProcessesMaster EquationsKramers Moyal ExpansionBrownian Motion,
Langevin and Fokker-Planck EquationsDistributions, BBGKY Hierarchy, Density Operator:Probability Density as a FluidBBGKY
HierarchyMicroscopic Balance EquationsDensity OperatorLinear Nonequilibrium Thermodynamics and Onsager
Relations:Onsager Regression to Equilibrium HypothesisOnsager RelationsMinimum Production of EntropyLinear Response
Theory, Fluctuation-Dissipation Theorem:Correlation Functions: Definitions and PropertiesLinear Response TheoryFluctuation-
Dissipation TheoremInstabilities and Far from Equilibrium Phase-Transitions:Limit Cycles, Bifurcations, Symmetry BreakingNoise
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Induced TransitionsFormation and Propagation of Patterns in Far from Equilibrium Systems:Reaction-Diffusion Descriptions and
Pattern FormationPattern Propagation Readership: Graduate students in physics and chemistry. keywords:Stochastic
Processes;Langevin and Fokker-Planck Equations;Statistical Physics;Onsager Relations;Linear Response;Nonequilibrium
Statistical Physics;Transport Processes;Noise Induced Transitions;Instabilities;Pattern Formation and Propagation “This book
introduces ways to investigate nonequilibrium statistical physics, mainly via stochastic processes, and presents results achieved
with such methodology … it is suitable for seminars directed towards relatively mature students in theoretical physics or applied
mathematics.” H Muthsam “The present book is a good choice for a single book covering the field … suitable for undergraduate
students in the last year and graduate students. They will find in it a suggestive introduction that motivates them to dig deeper into
the field and to look for those topics omitted from the text … highly recommended to anyone interested in becoming acquainted with
nonequilibrium statistical physics.” Journal of Statistical Physics
This textbook gives a comprehensive introduction to stochastic processes and calculus in the fields of finance and economics,
more specifically mathematical finance and time series econometrics. Over the past decades stochastic calculus and processes
have gained great importance, because they play a decisive role in the modeling of financial markets and as a basis for modern
time series econometrics. Mathematical theory is applied to solve stochastic differential equations and to derive limiting results for
statistical inference on nonstationary processes. This introduction is elementary and rigorous at the same time. On the one hand it
gives a basic and illustrative presentation of the relevant topics without using many technical derivations. On the other hand many
of the procedures are presented at a technically advanced level: for a thorough understanding, they are to be proven. In order to
meet both requirements jointly, the present book is equipped with a lot of challenging problems at the end of each chapter as well
as with the corresponding detailed solutions. Thus the virtual text - augmented with more than 60 basic examples and 40
illustrative figures - is rather easy to read while a part of the technical arguments is transferred to the exercise problems and their
solutions.
Random walk; Markov chains; Poisson processes; Purely discontinuous markov processes; Calculus with stochastic processes;
Stationary processes; Martingales; Brownian motion and diffusion stochastic processes.
This book provides a comprehensive introduction to the theory of stochastic calculus and some of its applications. It is the only
textbook on the subject to include more than two hundred exercises with complete solutions. After explaining the basic elements of
probability, the author introduces more advanced topics such as Brownian motion, martingales and Markov processes. The core of
the book covers stochastic calculus, including stochastic differential equations, the relationship to partial differential equations,
numerical methods and simulation, as well as applications of stochastic processes to finance. The final chapter provides detailed
solutions to all exercises, in some cases presenting various solution techniques together with a discussion of advantages and
drawbacks of the methods used. Stochastic Calculus will be particularly useful to advanced undergraduate and graduate students
wishing to acquire a solid understanding of the subject through the theory and exercises. Including full mathematical statements
and rigorous proofs, this book is completely self-contained and suitable for lecture courses as well as self-study.
This text introduces engineering students to probability theory and stochastic processes. Along with thorough mathematical development of
the subject, the book presents intuitive explanations of key points in order to give students the insights they need to apply math to practical
engineering problems. The first seven chapters contain the core material that is essential to any introductory course. In one-semester
undergraduate courses, instructors can select material from the remaining chapters to meet their individual goals. Graduate courses can
cover all chapters in one semester.
An excellent introduction for computer scientists and electrical and electronics engineers who would like to have a good, basic understanding
of stochastic processes! This clearly written book responds to the increasing interest in the study of systems that vary in time in a random
manner. It presents an introductory account of some of the important topics in the theory of the mathematical models of such systems. The
selected topics are conceptually interesting and have fruitful application in various branches of science and technology.
An introductory text providing the reader with a thorough background to the rich world of applications of stochastic processes.
Stochastic processes are found in probabilistic systems that evolve with time. Discrete stochastic processes change by only integer time
steps (for some time scale), or are characterized by discrete occurrences at arbitrary times. Discrete Stochastic Processes helps the reader
develop the understanding and intuition necessary to apply stochastic process theory in engineering, science and operations research. The
book approaches the subject via many simple examples which build insight into the structure of stochastic processes and the general effect
of these phenomena in real systems. The book presents mathematical ideas without recourse to measure theory, using only minimal
mathematical analysis. In the proofs and explanations, clarity is favored over formal rigor, and simplicity over generality. Numerous examples
are given to show how results fail to hold when all the conditions are not satisfied. Audience: An excellent textbook for a graduate level
course in engineering and operations research. Also an invaluable reference for all those requiring a deeper understanding of the subject.
Newly revised by the author, this undergraduate-level text introduces the mathematical theory of probability and stochastic processes. Using
both computer simulations and mathematical models of random events, it comprises numerous applications to the physical and biological
sciences, engineering, and computer science. Subjects include sample spaces, probabilities distributions and expectations of random
variables, conditional expectations, Markov chains, and the Poisson process. Additional topics encompass continuous-time stochastic
processes, birth and death processes, steady-state probabilities, general queuing systems, and renewal processes. Each section features
worked examples, and exercises appear at the end of each chapter, with numerical solutions at the back of the book. Suggestions for further
reading in stochastic processes, simulation, and various applications also appear at the end.
An Introduction to Stochastic Modeling provides information pertinent to the standard concepts and methods of stochastic modeling. This
book presents the rich diversity of applications of stochastic processes in the sciences. Organized into nine chapters, this book begins with an
overview of diverse types of stochastic models, which predicts a set of possible outcomes weighed by their likelihoods or probabilities. This
text then provides exercises in the applications of simple stochastic analysis to appropriate problems. Other chapters consider the study of
general functions of independent, identically distributed, nonnegative random variables representing the successive intervals between
renewals. This book discusses as well the numerous examples of Markov branching processes that arise naturally in various scientific
disciplines. The final chapter deals with queueing models, which aid the design process by predicting system performance. This book is a
valuable resource for students of engineering and management science. Engineers will also find this book useful.
This is an introduction to stochastic integration and stochasticdifferential equations written in an understandable way for a wideaudience, from
students of mathematics to practitioners in biology,chemistry, physics, and finances. The presentation is based on thenaïve stochastic
integration, rather than on abstract theoriesof measure and stochastic processes. The proofs are rather simplefor practitioners and, at the
same time, rather rigorous formathematicians. Detailed application examples in natural sciencesand finance are presented. Much attention is
paid to simulationdiffusion processes. The topics covered include Brownian motion; motivation ofstochastic models with Brownian motion; Itô
and Stratonovichstochastic integrals, Itô’s formula; stochasticdifferential equations (SDEs); solutions of SDEs as Markovprocesses;
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application examples in physical sciences and finance;simulation of solutions of SDEs (strong and weak approximations).Exercises with hints
and/or solutions are also provided.
Stochastic Analysis and Diffusion Processes presents a simple, mathematical introduction to Stochastic Calculus and its applications. The
book builds the basic theory and offers a careful account of important research directions in Stochastic Analysis. The breadth and power of
Stochastic Analysis, and probabilistic behavior of diffusion processes are told without compromising on the mathematical details. Starting with
the construction of stochastic processes, the book introduces Brownian motion and martingales. The book proceeds to construct stochastic
integrals, establish the Itô formula, and discuss its applications. Next, attention is focused on stochastic differential equations (SDEs) which
arise in modeling physical phenomena, perturbed by random forces. Diffusion processes are solutions of SDEs and form the main theme of
this book. The Stroock-Varadhan martingale problem, the connection between diffusion processes and partial differential equations,
Gaussian solutions of SDEs, and Markov processes with jumps are presented in successive chapters. The book culminates with a careful
treatment of important research topics such as invariant measures, ergodic behavior, and large deviation principle for diffusions. Examples
are given throughout the book to illustrate concepts and results. In addition, exercises are given at the end of each chapter that will help the
reader to understand the concepts better. The book is written for graduate students, young researchers and applied scientists who are
interested in stochastic processes and their applications. The reader is assumed to be familiar with probability theory at graduate level. The
book can be used as a text for a graduate course on Stochastic Analysis.
Also called Ito calculus, the theory of stochastic integration has applications in virtually every scientific area involving random functions. This
introductory textbook provides a concise introduction to the Ito calculus. From the reviews: "Introduction to Stochastic Integration is exactly
what the title says. I would maybe just add a ‘friendly’ introduction because of the clear presentation and flow of the contents." --THE
MATHEMATICAL SCIENCES DIGITAL LIBRARY
An Introduction to Stochastic Modeling, Student Solutions Manual (e-only)
An introduction to stochastic processes through the use of R Introduction to Stochastic Processes with R is an accessible and well-balanced
presentation of the theory of stochastic processes, with an emphasis on real-world applications of probability theory in the natural and social
sciences. The use of simulation, by means of the popular statistical freeware R, makes theoretical results come alive with practical, hands-on
demonstrations. Written by a highly-qualified expert in the field, the author presents numerous examples from a wide array of disciplines,
which are used to illustrate concepts and highlight computational and theoretical results. Developing readers’ problem-solving skills and
mathematical maturity, Introduction to Stochastic Processes with R features: Over 200 examples and 600 end-of-chapter exercises A tutorial
for getting started with R, and appendices that contain review material in probability and matrix algebra Discussions of many timely and
interesting supplemental topics including Markov chain Monte Carlo, random walk on graphs, card shuffling, Black-Scholes options pricing,
applications in biology and genetics, cryptography, martingales, and stochastic calculus Introductions to mathematics as needed in order to
suit readers at many mathematical levels A companion website that includes relevant data files as well as all R code and scripts used
throughout the book Introduction to Stochastic Processes with R is an ideal textbook for an introductory course in stochastic processes. The
book is aimed at undergraduate and beginning graduate-level students in the science, technology, engineering, and mathematics disciplines.
The book is also an excellent reference for applied mathematicians and statisticians who are interested in a review of the topic.
Introduction to Stochastic Processes, Second EditionCRC Press
An Introduction to Stochastic Processes with Applications to Biology, Second Edition presents the basic theory of stochastic processes
necessary in understanding and applying stochastic methods to biological problems in areas such as population growth and extinction, drug
kinetics, two-species competition and predation, the spread of epidemics, and the genetics of inbreeding. Because of their rich structure, the
text focuses on discrete and continuous time Markov chains and continuous time and state Markov processes. New to the Second Edition A
new chapter on stochastic differential equations that extends the basic theory to multivariate processes, including multivariate forward and
backward Kolmogorov differential equations and the multivariate Itô’s formula The inclusion of examples and exercises from cellular and
molecular biology Double the number of exercises and MATLAB® programs at the end of each chapter Answers and hints to selected
exercises in the appendix Additional references from the literature This edition continues to provide an excellent introduction to the
fundamental theory of stochastic processes, along with a wide range of applications from the biological sciences. To better visualize the
dynamics of stochastic processes, MATLAB programs are provided in the chapter appendices.
Building upon the previous editions, this textbook is a first course in stochastic processes taken by undergraduate and graduate students (MS
and PhD students from math, statistics, economics, computer science, engineering, and finance departments) who have had a course in
probability theory. It covers Markov chains in discrete and continuous time, Poisson processes, renewal processes, martingales, and option
pricing. One can only learn a subject by seeing it in action, so there are a large number of examples and more than 300 carefully chosen
exercises to deepen the reader’s understanding. Drawing from teaching experience and student feedback, there are many new examples
and problems with solutions that use TI-83 to eliminate the tedious details of solving linear equations by hand, and the collection of exercises
is much improved, with many more biological examples. Originally included in previous editions, material too advanced for this first course in
stochastic processes has been eliminated while treatment of other topics useful for applications has been expanded. In addition, the ordering
of topics has been improved; for example, the difficult subject of martingales is delayed until its usefulness can be applied in the treatment of
mathematical finance.
It is not so very long ago that up-to-date text-books on statistics were almost non-existent. In the last few decades this deficiency has largely
been remedied, but in order to cope with a broad and rapidly expanding subject many of these books have been fairly big and expensive. The
success of Methuen's existing series of monographs, in physics or in biology, for example, stresses the value of short inexpensive treatments
to which a student can turn for an introduc tion to, or a revision of, specialised topics. In this new Methuen series the still-growing importance
of prob ability theory in its applied aspects has been recognised by coupling together Probability and Statistics; and included in the series are
some of the newer applications of probability theory to stochastic models in various fields, storage and service problems, 'Monte Carlo'
techniques, etc. , as well as monographs on particular statistical topics. M. S. BARTLETT ix AUTHOR'S PREFACE The theory of stochastic
processes has developed in the last three decades. Its field of application is constantly expanding and at present it is being applied in nearly
every branch of science. So far several books have been written on the mathematical theory of stochastic processes. The nature of this book
is different because it is primarily a collection of problems and their solutions, and is intended for readers who are already familiar with
probability theory.
Markov chains; Markov processes; Non-markovian processes; Solutions of problems.
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
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examples and provides exercises at the end of each chapter. New to the Second Edition: Expanded chapter on stochastic
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.
Praise for the First Edition ". . . an excellent textbook . . . well organized and neatly written." —Mathematical Reviews ". . .
amazingly interesting . . ." —Technometrics Thoroughly updated to showcase the interrelationships between probability, statistics,
and stochastic processes, Probability, Statistics, and Stochastic Processes, Second Edition prepares readers to collect, analyze,
and characterize data in their chosen fields. Beginning with three chapters that develop probability theory and introduce the
axioms of probability, random variables, and joint distributions, the book goes on to present limit theorems and simulation. The
authors combine a rigorous, calculus-based development of theory with an intuitive approach that appeals to readers' sense of
reason and logic. Including more than 400 examples that help illustrate concepts and theory, the Second Edition features new
material on statistical inference and a wealth of newly added topics, including: Consistency of point estimators Large sample
theory Bootstrap simulation Multiple hypothesis testing Fisher's exact test and Kolmogorov-Smirnov test Martingales, renewal
processes, and Brownian motion One-way analysis of variance and the general linear model Extensively class-tested to ensure an
accessible presentation, Probability, Statistics, and Stochastic Processes, Second Edition is an excellent book for courses on
probability and statistics at the upper-undergraduate level. The book is also an ideal resource for scientists and engineers in the
fields of statistics, mathematics, industrial management, and engineering.
Based on a well-established and popular course taught by the authors over many years, Stochastic Processes: An Introduction,
Third Edition, discusses the modelling and analysis of random experiments, where processes evolve over time. The text begins
with a review of relevant fundamental probability. It then covers gambling problems, random walks, and Markov chains. The
authors go on to discuss random processes continuous in time, including Poisson, birth and death processes, and general
population models, and present an extended discussion on the analysis of associated stationary processes in queues. The book
also explores reliability and other random processes, such as branching, martingales, and simple epidemics. A new chapter
describing Brownian motion, where the outcomes are continuously observed over continuous time, is included. Further
applications, worked examples and problems, and biographical details have been added to this edition. Much of the text has been
reworked. The appendix contains key results in probability for reference. This concise, updated book makes the material
accessible, highlighting simple applications and examples. A solutions manual with fully worked answers of all end-of-chapter
problems, and Mathematica® and R programs illustrating many processes discussed in the book, can be downloaded from
crcpress.com.
Stochastic processes are necessary ingredients for building models of a wide variety of phenomena exhibiting time varying
randomness. This text offers easy access to this fundamental topic for many students of applied sciences at many levels. It
includes examples, exercises, applications, and computational procedures. It is uniquely useful for beginners and non-beginners in
the field. No knowledge of measure theory is presumed.
This book is an introduction to the modern approach to the theory of Markov chains. The main goal of this approach is to
determine the rate of convergence of a Markov chain to the stationary distribution as a function of the size and geometry of the
state space. The authors develop the key tools for estimating convergence times, including coupling, strong stationary times, and
spectral methods. Whenever possible, probabilistic methods are emphasized. The book includes many examples and provides
brief introductions to some central models of statistical mechanics. Also provided are accounts of random walks on networks,
including hitting and cover times, and analyses of several methods of shuffling cards. As a prerequisite, the authors assume a
modest understanding of probability theory and linear algebra at an undergraduate level. Markov Chains and Mixing Times is
meant to bring the excitement of this active area of research to a wide audience.
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