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A Second Course In Stochastic Processes
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 Tools in Mathematics and Science" covers basic stochastic tools used in physics, chemistry,
engineering and the life sciences. The topics covered include conditional expectations, stochastic processes,
Brownian motion and its relation to partial differential equations, Langevin equations, the Liouville and
Fokker-Planck equations, as well as Markov chain Monte Carlo algorithms, renormalization, basic statistical
mechanics, and generalized Langevin equations and the Mori-Zwanzig formalism. The applications include
sampling algorithms, data assimilation, prediction from partial data, spectral analysis, and turbulence. The
book is based on lecture notes from a class that has attracted graduate and advanced undergraduate
students from mathematics and from many other science departments at the University of California,
Berkeley. Each chapter is followed by exercises. The book will be useful for scientists and engineers working
in a wide range of fields and applications. For this new edition the material has been thoroughly reorganized
and updated, and new sections on scaling, sampling, filtering and data assimilation, based on recent
research, have been added. There are additional figures and exercises. Review of earlier edition: "This is an
excellent concise textbook which can be used for self-study by graduate and advanced undergraduate
students and as a recommended textbook for an introductory course on probabilistic tools in science."
Mathematical Reviews, 2006
While there are several texts on how to solve and analyze stochastic programs, this is the first text to
address basic questions about how to model uncertainty, and how to reformulate a deterministic model so
that it can be analyzed in a stochastic setting. This text would be suitable as a stand-alone or supplement for
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a second course in OR/MS or in optimization-oriented engineering disciplines where the instructor wants to
explain where models come from and what the fundamental issues are. The book is easy-to-read, highly
illustrated with lots of examples and discussions. It will be suitable for graduate students and researchers
working in operations research, mathematics, engineering and related departments where there is interest in
learning how to model uncertainty. Alan King is a Research Staff Member at IBM's Thomas J. Watson Research
Center in New York. Stein W. Wallace is a Professor of Operational Research at Lancaster University
Management School in England.
This book develops the theory of continuous and discrete stochastic processes within the context of cell
biology. A wide range of biological topics are covered including normal and anomalous diffusion in complex
cellular environments, stochastic ion channels and excitable systems, stochastic calcium signaling, molecular
motors, intracellular transport, signal transduction, bacterial chemotaxis, robustness in gene networks,
genetic switches and oscillators, cell polarization, polymerization, cellular length control, and branching
processes. The book also provides a pedagogical introduction to the theory of stochastic process – Fokker
Planck equations, stochastic differential equations, master equations and jump Markov processes, diffusion
approximations and the system size expansion, first passage time problems, stochastic hybrid systems,
reaction-diffusion equations, exclusion processes, WKB methods, martingales and branching processes,
stochastic calculus, and numerical methods. This text is primarily aimed at graduate students and
researchers working in mathematical biology and applied mathematicians interested in stochastic modeling.
Applied probabilists and theoretical physicists should also find it of interest. It assumes no prior background
in statistical physics and introduces concepts in stochastic processes via motivating biological applications.
The book is highly illustrated and contains a large number of examples and exercises that further develop the
models and ideas in the body of the text. It is based on a course that the author has taught at the University
of Utah for many years.
Fundamentals of Stochastic Filtering
Essentials of Stochastic Processes
Stochastic Calculus
Stochastic Controls
Introduction to Probability Models
Introduction to Probability Models, Tenth Edition, provides an introduction to elementary probability theory and stochastic
processes. There are two approaches to the study of probability theory. One is heuristic and nonrigorous, and attempts to
develop in students an intuitive feel for the subject that enables him or her to think probabilistically. The other approach
attempts a rigorous development of probability by using the tools of measure theory. The first approach is employed in this
text. The book begins by introducing basic concepts of probability theory, such as the random variable, conditional
probability, and conditional expectation. This is followed by discussions of stochastic processes, including Markov chains
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and Poison processes. The remaining chapters cover queuing, reliability theory, Brownian motion, and simulation. Many
examples are worked out throughout the text, along with exercises to be solved by students. This book will be particularly
useful to those interested in learning how probability theory can be applied to the study of phenomena in fields such as
engineering, computer science, management science, the physical and social sciences, and operations research. Ideally,
this text would be used in a one-year course in probability models, or a one-semester course in introductory probability
theory or a course in elementary stochastic processes. New to this Edition: 65% new chapter material including coverage of
finite capacity queues, insurance risk models and Markov chains Contains compulsory material for new Exam 3 of the
Society of Actuaries containing several sections in the new exams Updated data, and a list of commonly used notations and
equations, a robust ancillary package, including a ISM, SSM, and test bank Includes SPSS PASW Modeler and SAS JMP
software packages which are widely used in the field Hallmark features: Superior writing style Excellent exercises and
examples covering the wide breadth of coverage of probability topics Real-world applications in engineering, science,
business and economics
A Second Course in Stochastic ProcessesGulf Professional Publishing
Completely revised and greatly expanded, the new edition of this text takes readers who have been exposed to only basic
courses in analysis through the modern general theory of random processes and stochastic integrals as used by systems
theorists, electronic engineers and, more recently, those working in quantitative and mathematical finance. Building upon
the original release of this title, this text will be of great interest to research mathematicians and graduate students working
in those fields, as well as quants in the finance industry. New features of this edition include: End of chapter exercises; New
chapters on basic measure theory and Backward SDEs; Reworked proofs, examples and explanatory material; Increased
focus on motivating the mathematics; Extensive topical index. "Such a self-contained and complete exposition of stochastic
calculus and applications fills an existing gap in the literature. The book can be recommended for first-year graduate
studies. It will be useful for all who intend to work with stochastic calculus as well as with its applications."–Zentralblatt
(from review of the First Edition)
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
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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.
Introduction to Stochastic Processes with R
Introduction to Stochastic Programming
A Course Through Exercises
Stochastic Processes
Understanding Probability

Now available in paperback, this celebrated book has been prepared with readers' needs in mind, remaining a systematic guide to a
large part of the modern theory of Probability, whilst retaining its vitality. The authors' aim is to present the subject of Brownian motion
not as a dry part of mathematical analysis, but to convey its real meaning and fascination. The opening, heuristic chapter does just
this, and it is followed by a comprehensive and self-contained account of the foundations of theory of stochastic processes. Chapter 3
is a lively and readable account of the theory of Markov processes. Together with its companion volume, this book helps equip
graduate students for research into a subject of great intrinsic interest and wide application in physics, biology, engineering, finance
and computer science.
Three coherent parts form the material covered in this text, portions of which have not been widely covered in traditional textbooks. In
this coverage the reader is quickly introduced to several different topics enriched with 175 exercises which focus on real-world
problems. Exercises range from the classics of probability theory to more exotic research-oriented problems based on numerical
simulations. Intended for graduate students in mathematics and applied sciences, the text provides the tools and training needed to
write and use programs for research purposes. The first part of the text begins with a brief review of measure theory and revisits the
main concepts of probability theory, from random variables to the standard limit theorems. The second part covers traditional material
on stochastic processes, including martingales, discrete-time Markov chains, Poisson processes, and continuous-time Markov
chains. The theory developed is illustrated by a variety of examples surrounding applications such as the gambler’s ruin chain,
branching processes, symmetric random walks, and queueing systems. The third, more research-oriented part of the text, discusses
special stochastic processes of interest in physics, biology, and sociology. Additional emphasis is placed on minimal models that have
been used historically to develop new mathematical techniques in the field of stochastic processes: the logistic growth process, the
Wright –Fisher model, Kingman’s coalescent, percolation models, the contact process, and the voter model. Further treatment of the
material explains how these special processes are connected to each other from a modeling perspective as well as their simulation
capabilities in C and MatlabTM.
The field of applied probability has changed profoundly in the past twenty years. The development of computational methods has
greatly contributed to a better understanding of the theory. A First Course in Stochastic Models provides a self-contained introduction
to the theory and applications of stochastic models. Emphasis is placed on establishing the theoretical foundations of the subject,
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thereby providing a framework in which the applications can be understood. Without this solid basis in theory no applications can be
solved. Provides an introduction to the use of stochastic models through an integrated presentation of theory, algorithms and
applications. Incorporates recent developments in computational probability. Includes a wide range of examples that illustrate the
models and make the methods of solution clear. Features an abundance of motivating exercises that help the student learn how to
apply the theory. Accessible to anyone with a basic knowledge of probability. A First Course in Stochastic Models is suitable for senior
undergraduate and graduate students from computer science, engineering, statistics, operations resear ch, and any other discipline
where stochastic modelling takes place. It stands out amongst other textbooks on the subject because of its integrated presentation of
theory, algorithms and applications.
Stochastic processes are tools used widely by statisticians and researchers working in the mathematics of finance. This book for selfstudy provides a detailed treatment of conditional expectation and probability, a topic that in principle belongs to probability theory, but
is essential as a tool for stochastic processes. The book centers on exercises as the main means of explanation.
A First Course
Stationary Stochastic Processes
An Introduction to Stochastic Modeling
Diffusions, Markov Processes, and Martingales: Volume 1, Foundations
An Introduction Through Theory and Exercises

The purpose, level, and style of this new edition conform to the tenets set forth in the
original preface. The authors continue with their tack of developing simultaneously
theory and applications, intertwined so that they refurbish and elucidate each other. The
authors have made three main kinds of changes. First, they have enlarged on the topics
treated in the first edition. Second, they have added many exercises and problems at the
end of each chapter. Third, and most important, they have supplied, in new chapters,
broad introductory discussions of several classes of stochastic processes not dealt with
in the first edition, notably martingales, renewal and fluctuation phenomena associated
with random sums, stationary stochastic processes, and diffusion theory.
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
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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.
Intended for a second course in stationary processes, Stationary Stochastic Processes:
Theory and Applications presents the theory behind the field’s widely scattered
applications in engineering and science. In addition, it reviews sample function
properties and spectral representations for stationary processes and fields, including a
portion on stationary point processes. Features Presents and illustrates the fundamental
correlation and spectral methods for stochastic processes and random fields Explains how
the basic theory is used in special applications like detection theory and signal
processing, spatial statistics, and reliability Motivates mathematical theory from a
statistical model-building viewpoint Introduces a selection of special topics, including
extreme value theory, filter theory, long-range dependence, and point processes Provides
more than 100 exercises with hints to solutions and selected full solutions This book
covers key topics such as ergodicity, crossing problems, and extremes, and opens the
doors to a selection of special topics, like extreme value theory, filter theory, longrange dependence, and point processes, and includes many exercises and examples to
illustrate the theory. Precise in mathematical details without being pedantic, Stationary
Stochastic Processes: Theory and Applications is for the student with some experience
with stochastic processes and a desire for deeper understanding without getting bogged
down in abstract mathematics.
In this book, Feldman and Valdez-Flores present applied probability and stochastic
processes in an elementary but mathematically precise manner, with numerous examples and
exercises to illustrate the range of engineering and science applications for the
concepts. The book is designed to give the reader an intuitive understanding of
probabilistic reasoning, in addition to an understanding of mathematical concepts and
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principles. Unique features of the book include a self-contained chapter on simulation
(Chapter 3) and early introduction of Markov chains.
Adventures in Stochastic Processes
Theory and Applications
Stochastic Processes in Cell Biology
Applied Probability and Stochastic Processes
Modeling with Stochastic Programming
It has been 15 years since the first edition of Stochastic Integration and Differential Equations, A New
Approach appeared, and in those years many other texts on the same subject have been published, often
with connections to applications, especially mathematical finance. Yet in spite of the apparent
simplicity of approach, none of these books has used the functional analytic method of presenting
semimartingales and stochastic integration. Thus a 2nd edition seems worthwhile and timely, though it is
no longer appropriate to call it "a new approach". The new edition has several significant changes, most
prominently the addition of exercises for solution. These are intended to supplement the text, but
lemmas needed in a proof are never relegated to the exercises. Many of the exercises have been tested by
graduate students at Purdue and Cornell Universities. Chapter 3 has been completely redone, with a new,
more intuitive and simultaneously elementary proof of the fundamental Doob-Meyer decomposition theorem,
the more general version of the Girsanov theorem due to Lenglart, the Kazamaki-Novikov criteria for
exponential local martingales to be martingales, and a modern treatment of compensators. Chapter 4
treats sigma martingales (important in finance theory) and gives a more comprehensive treatment of
martingale representation, including both the Jacod-Yor theory and Emery’s examples of martingales that
actually have martingale representation (thus going beyond the standard cases of Brownian motion and the
compensated Poisson process). New topics added include an introduction to the theory of the expansion of
filtrations, a treatment of the Fefferman martingale inequality, and that the dual space of the
martingale space H^1 can be identified with BMO martingales. Solutions to selected exercises are
available at the web site of the author, with current URL
http://www.orie.cornell.edu/~protter/books.html.
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
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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.
Providing the necessary materials within a theoretical framework, this volume presents stochastic
principles and processes, and related areas. Over 1000 exercises illustrate the concepts discussed,
including modern approaches to sample paths and optimal stopping.
Algebraic methods in markov chains; Ratio theorems of transition probabilities and applications; Sums of
independent random variables as a markov chain; Order statistics, poisson processes, and applications;
Continuous time markov chains; Diffusion processes; Compouding stochastic processes; Fluctuation theory
of partial sums of independent identically distributed random variables; Queueing processes.
Theory of Stochastic Processes
A First Course in Stochastic Models
Stochastic Processes and Applications
Stochastic Calculus and Applications
With Applications to Financial Mathematics and Risk Theory

This book provides a rigorous mathematical treatment of the non-linear stochastic filtering problem using modern methods. Particular emphasis
is placed on the theoretical analysis of numerical methods for the solution of the filtering problem via particle methods. The book should
provide sufficient background to enable study of the recent literature. While no prior knowledge of stochastic filtering is required, readers are
assumed to be familiar with measure theory, probability theory and the basics of stochastic processes. Most of the technical results that are
required are stated and proved in the appendices. Exercises and solutions are included.
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,
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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 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.
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.
Discrete Stochastic Processes
Stochastic Dynamics
Basic Stochastic Processes
Probability and Stochastic Modeling
An Introduction, Third Edition
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In this fully revised second edition of Understanding Probability, the reader can learn about the world of probability in an
informal way. The author demystifies the law of large numbers, betting systems, random walks, the bootstrap, rare events,
the central limit theorem, the Bayesian approach and more. This second edition has wider coverage, more explanations and
examples and exercises, and a new chapter introducing Markov chains, making it a great choice for a first probability course.
But its easy-going style makes it just as valuable if you want to learn about the subject on your own, and high school algebra
is really all the mathematical background you need.
This rapidly developing field encompasses many disciplines including operations research, mathematics, and probability.
Conversely, it is being applied in a wide variety of subjects ranging from agriculture to financial planning and from
industrial engineering to computer networks. This textbook provides a first course in stochastic programming suitable for
students with a basic knowledge of linear programming, elementary analysis, and probability. The authors present a broad
overview of the main themes and methods of the subject, thus helping students develop an intuition for how to model
uncertainty into mathematical problems, what uncertainty changes bring to the decision process, and what techniques help to
manage uncertainty in solving the problems. The early chapters introduce some worked examples of stochastic programming,
demonstrate how a stochastic model is formally built, develop the properties of stochastic programs and the basic solution
techniques used to solve them. The book then goes on to cover approximation and sampling techniques and is rounded off by
an in-depth case study. A well-paced and wide-ranging introduction to this subject.
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 nonbeginners in the field. No knowledge of measure theory is presumed.
In the past half-century the theory of probability has grown from a minor isolated theme into a broad and intensive
discipline interacting with many other branches of mathematics. At the same time it is playing a central role in the
mathematization of various applied sciences such as statistics, opera tions research, biology, economics and psychology-to
name a few to which the prefix "mathematical" has so far been firmly attached. The coming-of-age of probability has been
reflected in the change of contents of textbooks on the subject. In the old days most of these books showed a visible split
personality torn between the combinatorial games of chance and the so-called "theory of errors" centering in the normal
distribution. This period ended with the appearance of Feller's classic treatise (see [Feller l]t) in 1950, from the manuscript of
which I gave my first substantial course in probability. With the passage of time probability theory and its applications have
won a place in the college curriculum as a mathematical discipline essential to many fields of study. The elements of the
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theory are now given at different levels, sometimes even before calculus. The present textbook is intended for a course at
about the sophomore level. It presupposes no prior acquaintance with the subject and the first three chapters can be read
largely without the benefit of calculus.
Chance Rules in Everyday Life
Stochastic Tools in Mathematics and Science
A First Course in Stochastic Processes
Diffusion Processes, the Fokker-Planck and Langevin Equations
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.
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.
A highly readable introduction to stochastic integration and stochastic differential equations, this book combines developments of the basic theory with
applications. It is written in a style suitable for the text of a graduate course in stochastic calculus, following a course in probability. Using the modern approach,
the stochastic integral is defined for predictable integrands and local martingales; then It’s change of variable formula is developed for continuous martingales.
Applications include a characterization of Brownian motion, Hermite polynomials of martingales, the Feynman–Kac functional and the Schrödinger equation.
For Brownian motion, the topics of local time, reflected Brownian motion, and time change are discussed. New to the second edition are a discussion of the
Cameron–Martin–Girsanov transformation and a final chapter which provides an introduction to stochastic differential equations, as well as many exercises for
classroom use. This book will be a valuable resource to all mathematicians, statisticians, economists, and engineers employing the modern tools of stochastic
analysis. The text also proves that stochastic integration has made an important impact on mathematical progress over the last decades and that stochastic calculus
has become one of the most powerful tools in modern probability theory. —Journal of the American Statistical Association An attractive text...written in [a] lean
and precise style...eminently readable. Especially pleasant are the care and attention devoted to details... A very fine book. —Mathematical Reviews
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The revised and expanded edition of this textbook presents the concepts and applications of random processes with the same illuminating simplicity as its first
edition, but with the notable addition of substantial modern material on biological modeling. While still treating many important problems in fields such as
engineering and mathematical physics, the book also focuses on the highly relevant topics of cancerous mutations, influenza evolution, drug resistance, and
immune response. The models used elegantly apply various classical stochastic models presented earlier in the text, and exercises are included throughout to
reinforce essential concepts. The second edition of Classical and Spatial Stochastic Processes is suitable as a textbook for courses in stochastic processes at the
advanced-undergraduate and graduate levels, or as a self-study resource for researchers and practitioners in mathematics, engineering, physics, and
mathematical biology. Reviews of the first edition: An appetizing textbook for a first course in stochastic processes. It guides the reader in a very clever manner
from classical ideas to some of the most interesting modern results. ... All essential facts are presented with clear proofs, illustrated by beautiful examples. ... The
book is well organized, has informative chapter summaries, and presents interesting exercises. The clear proofs are concentrated at the ends of the chapters
making it easy to find the results. The style is a good balance of mathematical rigorosity and user-friendly explanation. —Biometric Journal This small book is
well-written and well-organized. ... Only simple results are treated ... but at the same time many ideas needed for more complicated cases are hidden and in fact
very close. The second part is a really elementary introduction to the area of spatial processes. ... All sections are easily readable and it is rather tentative for the
reviewer to learn them more deeply by organizing a course based on this book. The reader can be really surprised seeing how simple the lectures on these
complicated topics can be. At the same time such important questions as phase transitions and their properties for some models and the estimates for certain
critical values are discussed rigorously. ... This is indeed a first course on stochastic processes and also a masterful introduction to some modern chapters of the
theory. —Zentralblatt Math
A Second Course in Stochastic Processes Hardcover
Elementary Probability Theory with Stochastic Processes
Introduction to Stochastic Integration
Stochastic Integration and Differential Equations
Probability, Statistics, and Stochastic Processes
This book develops systematically and rigorously, yet in an expository and lively manner, the evolution of general random processes and their
large time properties such as transience, recurrence, and convergence to steady states. The emphasis is on the most important classes of these
processes from the viewpoint of theory as well as applications, namely, Markov processes. The book features very broad coverage of the most
applicable aspects of stochastic processes, including sufficient material for self-contained courses on random walks in one and multiple
dimensions; Markov chains in discrete and continuous times, including birth-death processes; Brownian motion and diffusions; stochastic
optimization; and stochastic differential equations. This book is for graduate students in mathematics, statistics, science and engineering, and it
may also be used as a reference by professionals in diverse fields whose work involves the application of probability.
As is well known, Pontryagin's maximum principle and Bellman's dynamic programming are the two principal and most commonly used
approaches in solving stochastic optimal control problems. * An interesting phenomenon one can observe from the literature is that these two
approaches have been developed separately and independently. Since both methods are used to investigate the same problems, a natural question
one will ask is the fol lowing: (Q) What is the relationship betwccn the maximum principlc and dy namic programming in stochastic optimal
controls? There did exist some researches (prior to the 1980s) on the relationship between these two. Nevertheless, the results usually werestated in
heuristic terms and proved under rather restrictive assumptions, which were not satisfied in most cases. In the statement of a Pontryagin-type
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maximum principle there is an adjoint equation, which is an ordinary differential equation (ODE) in the (finite-dimensional) deterministic case
and a stochastic differential equation (SDE) in the stochastic case. The system consisting of the adjoint equa tion, the original state equation, and
the maximum condition is referred to as an (extended) Hamiltonian system. On the other hand, in Bellman's dynamic programming, there is a
partial differential equation (PDE), of first order in the (finite-dimensional) deterministic case and of second or der in the stochastic case. This is
known as a Hamilton-Jacobi-Bellman (HJB) equation.
Focusing on the mathematical description of stochastic dynamics in discrete as well as in continuous time, this book investigates such dynamical
phenomena as perturbations, bifurcations and chaos. It also introduces new ideas for the exploration of infinite dimensional systems, in particular
stochastic partial differential equations. Example applications are presented from biology, chemistry and engineering, while describing numerical
treatments of stochastic systems.
A First Course in Probability with an Emphasis on Stochastic Modeling Probability and Stochastic Modeling not only covers all the topics found in
a traditional introductory probability course, but also emphasizes stochastic modeling, including Markov chains, birth-death processes, and
reliability models. Unlike most undergraduate-level probability texts, the book also focuses on increasingly important areas, such as martingales,
classification of dependency structures, and risk evaluation. Numerous examples, exercises, and models using real-world data demonstrate the
practical possibilities and restrictions of different approaches and help students grasp general concepts and theoretical results. The text is suitable
for majors in mathematics and statistics as well as majors in computer science, economics, finance, and physics. The author offers two explicit
options to teaching the material, which is reflected in "routes" designated by special "roadside" markers. The first route contains basic, selfcontained material for a one-semester course. The second provides a more complete exposition for a two-semester course or self-study.
An Introduction, Second Edition
Stochastic Processes with Applications
With Applications to Biology
Hamiltonian Systems and HJB Equations
A Second Course in Stochastic Processes
Based on a highly popular, well-established course taught by the authors, Stochastic Processes: An Introduction, Second Edition
discusses the modeling and analysis of random experiments using the theory of probability. It focuses on the way in which the
results or outcomes of experiments vary and evolve over time. The text begins with a review of relevant fundamental probability. It
then covers several basic gambling problems, random walks, and Markov chains. The authors go on to develop random processes
continuous in time, including Poisson, birth and death processes, and general population models. While focusing on queues, they
present an extended discussion on the analysis of associated stationary processes. The book also explores reliability and other
random processes, such as branching processes, martingales, and a simple epidemic. The appendix contains key mathematical
results for reference. Ideal for a one-semester course on stochastic processes, this concise, updated textbook makes the material
accessible to students by avoiding specialized applications and instead highlighting simple applications and examples. The
associated website contains Mathematica® and R programs that offer flexibility in creating graphs and performing computations.
Foundations and Methods of Stochastic Simulation
Stochastic Modeling
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