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Probability Stochastic Processes 2nd Edition
Solutions
This book provides engineers with focused treatment of the mathematics needed
to understand probability, random variables, and stochastic processes, which are
essential mathematical disciplines used in communications engineering. The
author explains the basic concepts of these topics as plainly as possible so that
people with no in-depth knowledge of these mathematical topics can better
appreciate their applications in real problems. Applications examples are drawn
from various areas of communications. If a reader is interested in understanding
probability and stochastic processes that are specifically important for
communications networks and systems, this book serves his/her need.
In the Preface to the first edition, originally published in 1980, we mentioned that
this book was based on the author's lectures in the Department of Mechanics
and Mathematics of the Lomonosov University in Moscow, which were issued, in
part, in mimeographed form under the title "Probabil ity, Statistics, and Stochastic
Processors, I, II" and published by that Univer sity. Our original intention in writing
the first edition of this book was to divide the contents into three parts: probability,
mathematical statistics, and theory of stochastic processes, which corresponds to
an outline of a three semester course of lectures for university students of
mathematics. However, in the course of preparing the book, it turned out to be
impossible to realize this intention completely, since a full exposition would have
required too much space. In this connection, we stated in the Preface to the first
edition that only probability theory and the theory of random processes with
discrete time were really adequately presented. Essentially all of the first edition
is reproduced in this second edition. Changes and corrections are, as a rule,
editorial, taking into account com ments made by both Russian and foreign
readers of the Russian original and ofthe English and Germantranslations [Sll].
The author is grateful to all of these readers for their attention, advice, and helpful
criticisms. In this second English edition, new material also has been added, as
follows: in Chapter 111, §5, §§7-12; in Chapter IV, §5; in Chapter VII, §§8-10.
Financial engineering has been proven to be a useful tool for risk management,
but using the theory in practice requires a thorough understanding of the risks
and ethical standards involved. Stochastic Processes with Applications to
Finance, Second Edition presents the mathematical theory of financial
engineering using only basic mathematical tools
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
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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.
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 principles. Unique features of the book include a
self-contained chapter on simulation (Chapter 3) and early introduction of Markov
chains.
A resource for probability AND random processes, with hundreds ofworked
examples and probability and Fourier transform tables This survival guide in
probability and random processes eliminatesthe need to pore through several
resources to find a certainformula or table. It offers a compendium of most
distributionfunctions used by communication engineers, queuing
theoryspecialists, signal processing engineers, biomedical engineers,physicists,
and students. Key topics covered include: * Random variables and most of their
frequently used discrete andcontinuous probability distribution functions *
Moments, transformations, and convergences of randomvariables *
Characteristic, generating, and moment-generating functions * Computer
generation of random variates * Estimation theory and the associated
orthogonalityprinciple * Linear vector spaces and matrix theory with vector and
matrixdifferentiation concepts * Vector random variables * Random processes
and stationarity concepts * Extensive classification of random processes *
Random processes through linear systems and the associated Wienerand
Kalman filters * Application of probability in single photon emission
tomography(SPECT) More than 400 figures drawn to scale assist readers
inunderstanding and applying theory. Many of these figures accompanythe more
than 300 examples given to help readers visualize how tosolve the problem at
hand. In many instances, worked examples aresolved with more than one
approach to illustrate how differentprobability methodologies can work for the
same problem. Several probability tables with accuracy up to nine decimal
placesare provided in the appendices for quick reference. A specialfeature is the
graphical presentation of the commonly occurringFourier transforms, where both
time and frequency functions aredrawn to scale. This book is of particular value
to undergraduate and graduatestudents in electrical, computer, and civil
engineering, as well asstudents in physics and applied mathematics. Engineers,
computerscientists, biostatisticians, and researchers in communicationswill also
benefit from having a single resource to address mostissues in probability and
random processes.
Based on a well-established and popular course taught by the authors over many
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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.
Detailed coverage of probability theory, random variables and their functions,
stochastic processes, linear system response to stochastic processes, Gaussian
and Markov processes, and stochastic differential equations. 1973 edition.
Now available in a fully revised and updated second edition, this well established
textbook provides a straightforward introduction to the theory of probability. The
presentation is entertaining without any sacrifice of rigour; important notions are
covered with the clarity that the subject demands. Topics covered include conditional
probability, independence, discrete and continuous random variables, basic
combinatorics, generating functions and limit theorems, and an introduction to Markov
chains. The text is accessible to undergraduate students and provides numerous
worked examples and exercises to help build the important skills necessary for problem
solving.
This textbook provides a wide-ranging and entertaining indroduction to probability and
random processes and many of their practical applications. It includes many exercises
and problems with solutions.
A comprehensive and accessible presentation of probability and stochastic processes
with emphasis on key theoretical concepts and real-world applications With a
sophisticated approach, Probability and Stochastic Processes successfully balances
theory and applications in a pedagogical and accessible format. The book’s primary
focus is on key theoretical notions in probability to provide a foundation for
understanding concepts and examples related to stochastic processes. Organized into
two main sections, the book begins by developing probability theory with topical
coverage on probability measure; random variables; integration theory; product spaces,
conditional distribution, and conditional expectations; and limit theorems. The second
part explores stochastic processes and related concepts including the Poisson process,
renewal processes, Markov chains, semi-Markov processes, martingales, and
Brownian motion. Featuring a logical combination of traditional and complex theories as
well as practices, Probability and Stochastic Processes also includes: Multiple
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examples from disciplines such as business, mathematical finance, and engineering
Chapter-by-chapter exercises and examples to allow readers to test their
comprehension of the presented material A rigorous treatment of all probability and
stochastic processes concepts An appropriate textbook for probability and stochastic
processes courses at the upper-undergraduate and graduate level in mathematics,
business, and electrical engineering, Probability and Stochastic Processes is also an
ideal reference for researchers and practitioners in the fields of mathematics,
engineering, and finance.
Miller and Childers have focused on creating a clear presentation of foundational
concepts with specific applications to signal processing and communications, clearly
the two areas of most interest to students and instructors in this course. It is aimed at
graduate students as well as practicing engineers, and includes unique chapters on
narrowband random processes and simulation techniques. The appendices provide a
refresher in such areas as linear algebra, set theory, random variables, and more.
Probability and Random Processes also includes applications in digital
communications, information theory, coding theory, image processing, speech analysis,
synthesis and recognition, and other fields. * Exceptional exposition and numerous
worked out problems make the book extremely readable and accessible * The authors
connect the applications discussed in class to the textbook * The new edition contains
more real world signal processing and communications applications * Includes an entire
chapter devoted to simulation techniques
Features an introduction to probability theory using measure theory. This work provides
proofs of the essential introductory results and presents the measure theory and
mathematical details in terms of intuitive probabilistic concepts, rather than as separate,
imposing subjects.
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 KolmogorovSmirnov 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 upperundergraduate level. The book is also an ideal resource for scientists and engineers in
the fields of statistics, mathematics, industrial management, and engineering.
The long-awaited revision of Fundamentals of Applied Probability and Random
Processes expands on the central components that made the first edition a classic. The
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title is based on the premise that engineers use probability as a modeling tool, and that
probability can be applied to the solution of engineering problems. Engineers and
students studying probability and random processes also need to analyze data, and
thus need some knowledge of statistics. This book is designed to provide students with
a thorough grounding in probability and stochastic processes, demonstrate their
applicability to real-world problems, and introduce the basics of statistics. The book's
clear writing style and homework problems make it ideal for the classroom or for selfstudy. Demonstrates concepts with more than 100 illustrations, including 2 dozen new
drawings Expands readers’ understanding of disruptive statistics in a new chapter
(chapter 8) Provides new chapter on Introduction to Random Processes with 14 new
illustrations and tables explaining key concepts. Includes two chapters devoted to the
two branches of statistics, namely descriptive statistics (chapter 8) and inferential (or
inductive) statistics (chapter 9).
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 integration
that introduces modern mathematical finance Introduction of Girsanov transformation
and the Feynman-Kac formula Expanded discussion of Itô's formula and the BlackScholes 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.

An accessible introduction to probability, stochastic processes, and statistics for
computer science and engineering applications Second edition now also
available in Paperback. This updated and revised edition of the popular classic
first edition relates fundamental concepts in probability and statistics to the
computer sciences and engineering. The author uses Markov chains and other
statistical tools to illustrate processes in reliability of computer systems and
networks, fault tolerance, and performance. This edition features an entirely new
section on stochastic Petri nets—as well as new sections on system availability
modeling, wireless system modeling, numerical solution techniques for Markov
chains, and software reliability modeling, among other subjects. Extensive
revisions take new developments in solution techniques and applications into
account and bring this work totally up to date. It includes more than 200 worked
examples and self-study exercises for each section. Probability and Statistics
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with Reliability, Queuing and Computer Science Applications, Second Edition
offers a comprehensive introduction to probability, stochastic processes, and
statistics for students of computer science, electrical and computer engineering,
and applied mathematics. Its wealth of practical examples and up-to-date
information makes it an excellent resource for practitioners as well. An
Instructor's Manual presenting detailed solutions to all the problems in the book is
available from the Wiley editorial department.
A comprehensive textbook for undergraduate courses in introductory probability.
Offers a case study approach, with examples from engineering and the social
and life sciences. Updated second edition includes advanced material on
stochastic processes. Suitable for junior and senior level courses in industrial
engineering, mathematics, business, biology, and social science departments.
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.
A nonmeasure theoretic introduction to stochastic processes. Considers its
diverse range of applications and provides readers with probabilistic intuition and
insight in thinking about problems. This revised edition contains additional
material on compound Poisson random variables including an identity which can
be used to efficiently compute moments; a new chapter on Poisson
approximations; and coverage of the mean time spent in transient states as well
as examples relating to the Gibb's sampler, the Metropolis algorithm and mean
cover time in star graphs. Numerous exercises and problems have been added
throughout the text.
This introduction to some of the principal models in the theory of disordered
systems leads the reader through the basics, to the very edge of contemporary
research, with the minimum of technical fuss. Topics covered include random
walk, percolation, self-avoiding walk, interacting particle systems, uniform
spanning tree, random graphs, as well as the Ising, Potts, and random-cluster
models for ferromagnetism, and the Lorentz model for motion in a random
medium. This new edition features accounts of major recent progress, including
the exact value of the connective constant of the hexagonal lattice, and the
critical point of the random-cluster model on the square lattice. The choice of
topics is strongly motivated by modern applications, and focuses on areas that
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merit further research. Accessible to a wide audience of mathematicians and
physicists, this book can be used as a graduate course text. Each chapter ends
with a range of exercises.
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.
The second edition enhanced with new chapters, figures, and appendices to
cover the new developments in applied mathematical functions This book
examines the topics of applied mathematical functions to problems that
engineers and researchers solve daily in the course of their work. The text covers
set theory, combinatorics, random variables, discrete and continuous probability,
distribution functions, convergence of random variables, computer generation of
random variates, random processes and stationarity concepts with associated
autocovariance and cross covariance functions, estimation theory and Wiener
and Kalman filtering ending with two applications of probabilistic methods.
Probability tables with nine decimal place accuracy and graphical Fourier
transform tables are included for quick reference. The author facilitates
understanding of probability concepts for both students and practitioners by
presenting over 450 carefully detailed figures and illustrations, and over 350
examples with every step explained clearly and some with multiple solutions.
Additional features of the second edition of Probability and Random Processes
are: Updated chapters with new sections on Newton-Pepys’ problem; Pearson,
Spearman, and Kendal correlation coefficients; adaptive estimation techniques;
birth and death processes; and renewal processes with generalizations A new
chapter on Probability Modeling in Teletraffic Engineering written by Kavitha
Chandra An eighth appendix examining the computation of the roots of discrete
probability-generating functions With new material on theory and applications of
probability, Probability and Random Processes, Second Edition is a thorough and
comprehensive reference for commonly occurring problems in probabilistic
methods and their applications.
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
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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 classtested 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.
Student-Friendly Coverage of Probability, Statistical Methods, Simulation, and Modeling
ToolsIncorporating feedback from instructors and researchers who used the previous edition,
Probability and Statistics for Computer Scientists, Second Edition helps students understand
general methods of stochastic modeling, simulation, and data analysis; make o
This user-friendly resource will help you grasp the concepts of probability and stochastic
processes, so you can apply them in professional engineering practice. The book presents
concepts clearly as a sequence of building blocks that are identified either as an axiom,
definition, or theorem. This approach provides a better understanding of the material, which
can be used to solve practical problems. Key Features: The text follows a single model that
begins with an experiment consisting of a procedure and observations. The mathematics of
discrete random variables appears separately from the mathematics of continuous random
variables. Stochastic processes are introduced in Chapter 6, immediately after the presentation
of discrete and continuous random variables. Subsequent material, including central limit
theorem approximations, laws of large numbers, and statistical inference, then use examples
that reinforce stochastic process concepts. An abundance of exercises are provided that help
students learn how to put the theory to use.
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.
The fourth edition of Probability, Random Variables and Stochastic Processes has been
updated significantly from the previous edition, and it now includes co-author S. Unnikrishna
Pillai of Polytechnic University. The book is intended for a senior/graduate level course in
probability and is aimed at students in electrical engineering, math, and physics departments.
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The authors' approach is to develop the subject of probability theory and stochastic processes
as a deductive discipline and to illustrate the theory with basic applications of engineering
interest. Approximately 1/3 of the text is new material--this material maintains the style and
spirit of previous editions. In order to bridge the gap between concepts and applications, a
number of additional examples have been added for further clarity, as well as several new
topics.
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.
This textbook introduces the theory of stochastic processes, that is, randomness which
proceeds in time. Using concrete examples like repeated gambling and jumping frogs, it
presents fundamental mathematical results through simple, clear, logical theorems and
examples. It covers in detail such essential material as Markov chain recurrence criteria, the
Markov chain convergence theorem, and optional stopping theorems for martingales. The final
chapter provides a brief introduction to Brownian motion, Markov processes in continuous time
and space, Poisson processes, and renewal theory.Interspersed throughout are applications to
such topics as gambler's ruin probabilities, random walks on graphs, sequence waiting times,
branching processes, stock option pricing, and Markov Chain Monte Carlo (MCMC)
algorithms.The focus is always on making the theory as well-motivated and accessible as
possible, to allow students and readers to learn this fascinating subject as easily and painlessly
as possible.
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.
Markov processes are processes that have limited memory. In particular, their dependence on
the past is only through the previous state. They are used to model the behavior of many
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systems including communications systems, transportation networks, image segmentation and
analysis, biological systems and DNA sequence analysis, random atomic motion and diffusion
in physics, social mobility, population studies, epidemiology, animal and insect migration,
queueing systems, resource management, dams, financial engineering, actuarial science, and
decision systems. Covering a wide range of areas of application of Markov processes, this
second edition is revised to highlight the most important aspects as well as the most recent
trends and applications of Markov processes. The author spent over 16 years in the industry
before returning to academia, and he has applied many of the principles covered in this book in
multiple research projects. Therefore, this is an applications-oriented book that also includes
enough theory to provide a solid ground in the subject for the reader. Presents both the theory
and applications of the different aspects of Markov processes Includes numerous solved
examples as well as detailed diagrams that make it easier to understand the principle being
presented Discusses different applications of hidden Markov models, such as DNA sequence
analysis and speech analysis.

Applied Probability and Stochastic Processes, Second Edition presents a self-contained
introduction to elementary probability theory and stochastic processes with a special
emphasis on their applications in science, engineering, finance, computer science, and
operations research. It covers the theoretical foundations for modeling time-dependent
random phenomena in these areas and illustrates applications through the analysis of
numerous practical examples. The author draws on his 50 years of experience in the
field to give your students a better understanding of probability theory and stochastic
processes and enable them to use stochastic modeling in their work. New to the
Second Edition Completely rewritten part on probability theory—now more than double
in size New sections on time series analysis, random walks, branching processes, and
spectral analysis of stationary stochastic processes Comprehensive numerical
discussions of examples, which replace the more theoretically challenging sections
Additional examples, exercises, and figures Presenting the material in a studentfriendly, application-oriented manner, this non-measure theoretic text only assumes a
mathematical maturity that applied science students acquire during their undergraduate
studies in mathematics. Many exercises allow students to assess their understanding of
the topics. In addition, the book occasionally describes connections between
probabilistic concepts and corresponding statistical approaches to facilitate
comprehension. Some important proofs and challenging examples and exercises are
also included for more theoretically interested readers.
This book is a result of teaching stochastic processes to junior and senior undergruates and beginning graduate students over many years. In teaching such a course, we
have realized a need to furnish students with material that gives a mathematical
presentation while at the same time providing proper foundations to allow students to
build an intuitive feel for probabilistic reasoning. We have tried to maintain a b- ance in
presenting advanced but understandable material that sparks an interest and
challenges students, without the discouragement that often comes as a consequence of
not understanding the material. Our intent in this text is to develop stochastic p- cesses
in an elementary but mathematically precise style and to provide suf?cient examples
and homework exercises that will permit students to understand the range of
application areas for stochastic processes. We also practice active learning in the
classroom. In other words, we believe that the traditional practice of lecturing
continuously for 50 to 75 minutes is not a very effective method for teaching. Students
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should somehow engage in the subject m- ter during the teaching session. One
effective method for active learning is, after at most 20 minutes of lecture, to assign a
small example problem for the students to work and one important tool that the
instructor can utilize is the computer. So- times we are fortunate to lecture students in a
classroom containing computers with a spreadsheet program, usually Microsoft’s
Excel.
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.
Sinai's book leads the student through the standard material for ProbabilityTheory, with
stops along the way for interesting topics such as statistical mechanics, not usually
included in a book for beginners. The first part of the book covers discrete random
variables, using the same approach, basedon Kolmogorov's axioms for probability,
used later for the general case. The text is divided into sixteen lectures, each covering
a major topic. The introductory notions and classical results are included, of course:
random variables, the central limit theorem, the law of large numbers, conditional
probability, random walks, etc. Sinai's style is accessible and clear, with interesting
examples to accompany new ideas. Besides statistical mechanics, other interesting,
less common topics found in the book are: percolation, the concept of stability in the
central limit theorem and the study of probability of large deviations. Little more than a
standard undergraduate course in analysis is assumed of the reader. Notions from
measure theory and Lebesgue integration are introduced in the second half of the text.
The book is suitable for second or third year students in mathematics, physics or other
natural sciences. It could also be usedby more advanced readers who want to learn the
mathematics of probability theory and some of its applications in statistical physics.
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"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.
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