Elementary Probability For
Applications Durrett

Probability theory is nowadays applied in a huge variety
of fields including physics, engineering, biology,
economics and the social sciences. This book is a
modern, lively and rigorous account which has Doob's
theory of martingales in discrete time as its main theme.
It proves important results such as Kolmogorov's Strong
Law of Large Numbers and the Three-Series Theorem
by martingale techniques, and the Central Limit Theorem
via the use of characteristic functions. A distinguishing
feature is its determination to keep the probability flowing
at a nice tempo. It achieves this by being selective rather
than encyclopaedic, presenting only what is essential to
understand the fundamentals; and it assumes certain
key results from measure theory in the main text. These
measure-theoretic results are proved in full in
appendices, so that the book is completely self-
contained. The book is written for students, not for
researchers, and has evolved through several years of
class testing. Exercises play a vital réle. Interesting and
challenging problems, some with hints, consolidate what
has already been learnt, and provide motivation to
discover more of the subject than can be covered in a
single introduction.

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 attemetslt/%develop in students an
age



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 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
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examples covering the wide breadth of coverage of
probability topics Real-world applications in engineering,
science, business and economics

Modelling with the Ito integral or stochastic differential
equations has become increasingly important in various
applied fields, including physics, biology, chemistry and
finance. However, stochastic calculus is based on a
deep mathematical theory. This book is suitable for the
reader without a deep mathematical background. It gives
an elementary introduction to that area of probability
theory, without burdening the reader with a great deal of
measure theory. Applications are taken from stochastic
finance. In particular, the Black -- Scholes option pricing
formula is derived. The book can serve as a text for a
course on stochastic calculus for non-mathematicians or
as elementary reading material for anyone who wants to
learn about Ito calculus and/or stochastic finance.

This book grew from a one-semester course offered for
many years to a mixed audience of graduate and
undergraduate students who have not had the luxury of
taking a course in measure theory. The core of the book
covers the basic topics of independence, conditioning,
martingales, convergence in distribution, and Fourier
transforms. In addition there are numerous sections
treating topics traditionally thought of as more advanced,
such as coupling and the KMT strong approximation,
option pricing via the equivalent martingale measure,
and the isoperimetric inequality for Gaussian processes.
The book is not just a presentation of mathematical
theory, but is also a discussion of why that theory takes

its current form. It will be a secure starting point for
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anyone who needs to invoke rigorous probabilistic
arguments and understand what they mean.

This compact yet thorough text zeros in on the parts of
the theory that are particularly relevant to applications . It
begins with a description of Brownian motion and the
associated stochastic calculus, including their
relationship to partial differential equations. It solves
stochastic differential equations by a variety of methods
and studies in detail the one-dimensional case. The book
concludes with a treatment of semigroups and
generators, applying the theory of Harris chains to
diffusions, and presenting a quick course in weak
convergence of Markov chains to diffusions. The
presentation is unparalleled in its clarity and simplicity.
Whether your students are interested in probability,
analysis, differential geometry or applications in
operations research, physics, finance, or the many other
areas to which the subject applies, you'll find that this
text brings together the material you need to effectively
and efficiently impart the practical background they need.
Probability with STEM Applications, Third Edition, is an
accessible and well-balanced introduction to post-
calculus applied probability. Integrating foundational
mathematical theory and the application of probability in
the real world, this leading textbook engages students
with unique problem scenarios and more than 1100
exercises of varying levels of difficulty. The text uses a
hands-on, software-oriented approach to the subject of
probability. MATLAB and R examples and exercises —
complemented by computer code that enables students

to create their own simulations — demonstrate the
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Importance of software to solve problems that cannot be
obtained analytically. Revised and updated throughout,
the textbook covers random variables and probability
distributions, the basics of statistical inference, Markov
chains, stochastic processes, signal processing, and
more. This new edition is the perfect text for both year-
long and single-semester mathematics and statistics
courses, student engineers and scientists, and business
and social science majors wanting to learn the
guantitative aspects of their disciplines.

This textbook aims to fill the gap between those that offer
a theoretical treatment without many applications and
those that present and apply formulas without
appropriately deriving them. The balance achieved will
give readers a fundamental understanding of key
financial ideas and tools that form the basis for building
realistic models, including those that may become
proprietary. Numerous carefully chosen examples and
exercises reinforce the student’s conceptual
understanding and facility with applications. The
exercises are divided into conceptual, application-based,
and theoretical problems, which probe the material
deeper. The book is aimed toward advanced
undergraduates and first-year graduate students who are
new to finance or want a more rigorous treatment of the
mathematical models used within. While no background
in finance is assumed, prerequisite math courses include
multivariable calculus, probability, and linear algebra.
The authors introduce additional mathematical tools as
needed. The entire textbook is appropriate for a single

year-long course on introductory mathematical finance.
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The self-contained design of the text allows for instructor
flexibility in topics courses and those focusing on
financial derivatives. Moreover, the text is useful for
mathematicians, physicists, and engineers who want to
learn finance via an approach that builds their financial
intuition and is explicit about model building, as well as
business school students who want a treatment of
finance that is deeper but not overly theoretical.

This book offers a rigorous and self-contained
presentation of stochastic integration and stochastic
calculus within the general framework of continuous
semimartingales. The main tools of stochastic calculus,
including 1t6’s formula, the optional stopping theorem
and Girsanov’s theorem, are treated in detail alongside
many illustrative examples. The book also contains an
introduction to Markov processes, with applications to
solutions of stochastic differential equations and to
connections between Brownian motion and partial
differential equations. The theory of local times of
semimartingales is discussed in the last chapter. Since
its invention by Itd, stochastic calculus has proven to be
one of the most important techniques of modern
probability theory, and has been used in the most recent
theoretical advances as well as in applications to other
fields such as mathematical finance. Brownian Motion,
Martingales, and Stochastic Calculus provides a strong
theoretical background to the reader interested in such
developments. Beginning graduate or advanced
undergraduate students will benefit from this detailed
approach to an essential area of probability theory. The

emphasis is on concise and efficient presentation,
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without any concession to mathematical rigor. The
material has been taught by the author for several years
in graduate courses at two of the most prestigious
French universities. The fact that proofs are given with
full details makes the book particularly suitable for self-
study. The numerous exercises help the reader to get
acquainted with the tools of stochastic calculus.
Explains probability using genetics, sports, finance,
current events and more.

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 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 is the second volume of the reworked second
edition of a key work on Point Process Theory. Fully
revised and updated by the authors who have reworked
their 1988 first edition, it brings together the basic theory
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of random measures and point processes in a unified
setting and continues with the more theoretical topics of
the first edition: limit theorems, ergodic theory, Palm
theory, and evolutionary behaviour via martingales and
conditional intensity. The very substantial new material in
this second volume includes expanded discussions of
marked point processes, convergence to equilibrium,
and the structure of spatial point processes.
High-dimensional probability offers insight into the
behavior of random vectors, random matrices, random
subspaces, and objects used to quantify uncertainty in
high dimensions. Drawing on ideas from probability,
analysis, and geometry, it lends itself to applications in
mathematics, statistics, theoretical computer science,
signal processing, optimization, and more. It is the first to
integrate theory, key tools, and modern applications of
high-dimensional probability. Concentration inequalities
form the core, and it covers both classical results such
as Hoeffding's and Chernoff's inequalities and modern
developments such as the matrix Bernstein's inequality.
It then introduces the powerful methods based on
stochastic processes, including such tools as Slepian's,
Sudakov's, and Dudley's inequalities, as well as generic
chaining and bounds based on VC dimension. A broad
range of illustrations is embedded throughout, including
classical and modern results for covariance estimation,
clustering, networks, semidefinite programming, coding,
dimension reduction, matrix completion, machine
learning, compressed sensing, and sparse regression.
In a manner accessible to beginning undergraduates, An

Invitation to Modern Number Theory introduces many of
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the central problems, conjectures, results, and
techniques of the field, such as the Riemann Hypothesis,
Roth's Theorem, the Circle Method, and Random Matrix
Theory. Showing how experiments are used to test
conjectures and prove theorems, the book allows
students to do original work on such problems, often
using little more than calculus (though there are
numerous remarks for those with deeper backgrounds).
It shows students what number theory theorems are
used for and what led to them and suggests problems for
further research. Steven Miller and Ramin Takloo-
Bighash introduce the problems and the computational
skills required to numerically investigate them, providing
background material (from probability to statistics to
Fourier analysis) whenever necessary. They guide
students through a variety of problems, ranging from
basic number theory, cryptography, and Goldbach's
Problem, to the algebraic structures of numbers and
continued fractions, showing connections between these
subjects and encouraging students to study them further.
In addition, this is the first undergraduate book to explore
Random Matrix Theory, which has recently become a
powerful tool for predicting answers in number theory.
Providing exercises, references to the background
literature, and Web links to previous student research
projects, An Invitation to Modern Number Theory can be
used to teach a research seminar or a lecture class.

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
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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.

From classical foundations to modern theory, this
comprehensive guide to probability interweaves
mathematical proofs, historical context and detailed
illustrative applications.

The theory of random graphs began in the late 1950s in
several papers by Erdos and Renyi. In the late twentieth
century, the notion of six degrees of separation, meaning
that any two people on the planet can be connected by a
short chain of people who know each other, inspired
Strogatz and Watts to define the small world random
graph in which each site is connected to k close
neighbors, but also has long-range connections. At a
similar time, it was observed in human social and sexual

networks and on the Internet that the number of
Page 10/23



neighbors of an individual or computer has a power law
distribution. This inspired Barabasi and Albert to define
the preferential attachment model, which has these
properties. These two papers have led to an explosion of
research. The purpose of this book is to use a wide
variety of mathematical argument to obtain insights into
the properties of these graphs. A unique feature is the
interest in the dynamics of process taking place on the
graph in addition to their geometric properties, such as
connectedness and diameter.

Provides an introduction to modern statistical theory for social
and health scientists while invoking minimal modeling
assumptions.

The IAS/Park City Summer Mathematics Institute is one of
the most prestigious and well-respected events in the
mathematics field. These topics all feature presentations by
leading experts and are geared towards graduate students,
mathematics faculty, and professional mathematicians.

"...the text is user friendly to the topics it considers and should
be very accessible...Instructors and students of statistical
measure theoretic courses will appreciate the numerous
informative exercises; helpful hints or solution outlines are
given with many of the problems. All in all, the text should
make a useful reference for professionals and students."—The
Journal of the American Statistical Association

"What underlying forces are responsible for the observed
patterns of variability, given a collection of DNA sequences?"
In approaching this question a number of probability models
are introduced and anyalyzed.Throughout the book, the
theory is developed in close connection with data from more
than 60 experimental studies that illustrate the use of these
results.

This classic introduction to probability theory for beginning
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graduate students covers laws of large numbers, central limit
theorems, random walks, martingales, Markov chains,
ergodic theorems, and Brownian motion. It is a
comprehensive treatment concentrating on the results that
are the most useful for applications. Its philosophy is that the
best way to learn probability is to see it in action, so there are
200 examples and 450 problems. The fourth edition begins
with a short chapter on measure theory to orient readers new
to the subject.

This text is an introduction to the modern theory and
applications of probability and stochastics. The style and
coverage is geared towards the theory of stochastic
processes, but with some attention to the applications. In
many instances the gist of the problem is introduced in
practical, everyday language and then is made precise in
mathematical form. The first four chapters are on probability
theory: measure and integration, probability spaces,
conditional expectations, and the classical limit theorems.
There follows chapters on martingales, Poisson random
measures, Levy Processes, Brownian motion, and Markov
Processes. Special attention is paid to Poisson random
measures and their roles in regulating the excursions of
Brownian motion and the jumps of Levy and Markov
processes. Each chapter has a large number of varied
examples and exercises. The book is based on the author’s
lecture notes in courses offered over the years at Princeton
University. These courses attracted graduate students from
engineering, economics, physics, computer sciences, and
mathematics. Erhan Cinlar has received many awards for
excellence in teaching, including the President’'s Award for
Distinguished Teaching at Princeton University. His research
interests include theories of Markov processes, point
processes, stochastic calculus, and stochastic flows. The
book is full of insights angaé)eblsz%vations that only a lifetime



researcher in probability can have, all told in a lucid yet
precise style.

Probability theory has grown from a modest study of simple
games of change to a subject with application in almost every
branch of knowledge and science. In this exciting book, a
number of distinguished probabilists discuss their current
work and applications in an easily understood manner.
Chapters show that new directions in probability have been
suggested by the application of probability to other fields and
other disciplines of mathematics. The study of polymer chains
in chemistry led to the study of self-avoiding random walks;
the study of the Ising model in physics and models for
epidemics in biology led to the study of the probability theory
of interacting particle systems. The stochastic calculus has
allowed probabilists to solve problems in classical analysis, in
theory of investment, and in engineering. The mathematical
formulation of game theory has led to new insights into
decisions under uncertainty. These new developments in
probability are vividly illustrated throughout the book.
Elementary Probability for ApplicationsCambridge University
Press

Stochastic Differential Equations and Applications,
Volume 1 covers the development of the basic
theory of stochastic differential equation systems.
This volume is divided into nine chapters. Chapters 1
to 5 deal with the basic theory of stochastic
differential equations, including discussions of the
Markov processes, Brownian motion, and the
stochastic integral. Chapter 6 examines the
connections between solutions of partial differential
equations and stochastic differential equations, while

Chapter 7 describes the Girsanov’s formula that is
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useful in the stochastic control theory. Chapters 8
and 9 evaluate the behavior of sample paths of the
solution of a stochastic differential system, as time
increases to infinity. This book is intended primarily
for undergraduate and graduate mathematics
students.

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)
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This book introduces stochastic processes and their
applications for students in engineering, industrial
statistics, science, operations research, business,
and finance. It provides the theoretical foundations
for modeling time-dependent random phenomena
encountered in these disciplines. Through numerous
science and engineering-based examples and
exercises, the author presents the subject in a
comprehensible, practically oriented way, but he also
includes some important proofs and theoretically
challenging examples and exercises that will appeal
to more mathematically minded readers. Solutions to
most of the exercises are included either in an
appendix or within the text.

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
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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.

This textbook is aimed at computer science
undergraduates late in sophomore or early in junior
year, supplying a comprehensive background in
gualitative and quantitative data analysis, probability,
random variables, and statistical methods, including
machine learning. With careful treatment of topics
that fill the curricular needs for the course,
Probability and Statistics for Computer Science
features: ¢ A treatment of random variables and
expectations dealing primarily with the discrete case.
* A practical treatment of simulation, showing how
many interesting probabilities and expectations can
be extracted, with particular emphasis on Markov
chains. ¢ A clear but crisp account of simple point
inference strategies (maximum likelihood; Bayesian
inference) in simple contexts. This is extended to
cover some confidence intervals, samples and

populations for random sampling with replacement,
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and the simplest hypothesis testing. « A chapter
dealing with classification, explaining why it's useful;
how to train SVM classifiers with stochastic gradient
descent; and how to use implementations of more
advanced methods such as random forests and
nearest neighbors. ¢ A chapter dealing with
regression, explaining how to set up, use and
understand linear regression and nearest neighbors
regression in practical problems. ¢ A chapter dealing
with principal components analysis, developing
intuition carefully, and including numerous practical
examples. There is a brief description of multivariate
scaling via principal coordinate analysis. * A chapter
dealing with clustering via agglomerative methods
and k-means, showing how to build vector quantized
features for complex signals. lllustrated throughout,
each main chapter includes many worked examples
and other pedagogical elements such as boxed
Procedures, Definitions, Useful Facts, and
Remember This (short tips). Problems and
Programming Exercises are at the end of each
chapter, with a summary of what the reader should
know. Instructor resources include a full set of model
solutions for all problems, and an Instructor's Manual
with accompanying presentation slides.

This book provides an introduction to probability
theory and its applications. The emphasis is on
essential probabilistic reasoning, which is illustrated

with a large number of samples. The fourth edition
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adds material related to mathematical finance as
well as expansions on stable laws and martingales.
From the reviews: "Almost thirty years after its first
edition, this charming book continues to be an
excellent text for teaching and for self study." --
STATISTICAL PAPERS

These are notes for the undergraduate probability
class | have taught at the University of Notre Dame
for several years. They cover the topics required for
the actuaries Exam-p. | believe that the best way to
understand probability is from examples and
computer simulations. The book contains many
classical examples and we have included the short R-
programs used for class simulations. For this reason,
the last chapter of the book offers a very basic
introduction to R. We have included many exercises,
of varied difficulty, inspired from undergraduate
courses in North America and Europe. The complete
solutions are contained in Appendix B of the book.
Statistics and Probability with Applications, Third
Edition is the only introductory statistics text written
by high school teachers for high school teachers and
students. Daren Starnes, Josh Tabor, and the
extended team of contributors bring their in-depth
understanding of statistics and the challenges faced
by high school students and teachers to
development of the text and its accompanying suite
of print and interactive resources for learning and

instruction. A complete re-envisioning of the
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authors’ Statistics Through Applications, this new
text covers the core content for the course in a
series of brief, manageable lessons, making it easy
for students and teachers to stay on pace.
Throughout, new pedagogical tools and lively real-
life examples help captivate students and prepare
them to use statistics in college courses and in any

career.
A Course in Statistics with R Prabhanjan Narayanachar
Tattar, Dell International Services, India Suresh Ramaiah,
Karnatak University, India B.G. Manjunath, Dell International
Services, India Integrates the theory and applications of
statistics using R A Course in Statistics with R has been
written to bridge the gap between theory and applications and
explain how mathematical expressions are converted into R
programs. The book has been primarily designed as a useful
companion for a Masters student during each semester of the
course, but will also help applied statisticians in revisiting the
underpinnings of the subject. With this dual goal in mind, the
book begins with R basics and quickly covers visualization
and exploratory analysis. Probability and statistical inference,
inclusive of classical, nonparametric, and Bayesian schools,
is developed with definitions, motivations, mathematical
expression and R programs in a way which will help the
reader to understand the mathematical development as well
as R implementation. Linear regression models, experimental
designs, multivariate analysis, and categorical data analysis
are treated in a way which makes effective use of
visualization techniques and the related statistical techniques
underlying them through practical applications, and hence
helps the reader to achieve a clear understanding of the
associated statistical models. Key features: Integrates R
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basics with statistical concepts Provides graphical
presentations inclusive of mathematical expressions Aids
understanding of limit theorems of probability with and without
the simulation approach Presents detailed algorithmic
development of statistical models from scratch Includes
practical applications with over 50 data sets

This updated and revised first-course textbook in applied
probability provides a contemporary and lively post-calculus
introduction to the subject of probability. The exposition
reflects a desirable balance between fundamental theory and
many applications involving a broad range of real problem
scenarios. It is intended to appeal to a wide audience,
including mathematics and statistics majors, prospective
engineers and scientists, and those business and social
science majors interested in the quantitative aspects of their
disciplines. The textbook contains enough material for a year-
long course, though many instructors will use it for a single
term (one semester or one quarter). As such, three course
syllabi with expanded course outlines are now available for
download on the book’s page on the Springer website. A one-
term course would cover material in the core chapters (1-4),
supplemented by selections from one or more of the
remaining chapters on statistical inference (Ch. 5), Markov
chains (Ch. 6), stochastic processes (Ch. 7), and signal
processing (Ch. 8—available exclusively online and
specifically designed for electrical and computer engineers,
making the book suitable for a one-term class on random
signals and noise). For a year-long course, core chapters
(1-4) are accessible to those who have taken a year of
univariate differential and integral calculus; matrix algebra,
multivariate calculus, and engineering mathematics are
needed for the latter, more advanced chapters. At the heart of
the textbook’s pedagogy are 1,100 applied exercises,

ranging from straightforw%g z'[gzgeasonably challenging,



roughly 700 exercises in the first four “core” chapters
alone—a self-contained textbook of problems introducing basic
theoretical knowledge necessary for solving problems and
illustrating how to solve the problems at hand — in R and
MATLAB, including code so that students can create
simulations. New to this edition « Updated and re-worked
Recommended Coverage for instructors, detailing which
courses should use the textbook and how to utilize different
sections for various objectives and time constraints ¢
Extended and revised instructions and solutions to problem
sets ¢ Overhaul of Section 7.7 on continuous-time Markov
chains ¢ Supplementary materials include three sample
syllabi and updated solutions manuals for both instructors
and students

This second edition textbook offers a practical introduction to
probability for undergraduates at all levels with different
backgrounds and views towards applications. Calculus is a
prerequisite for understanding the basic concepts, however
the book is written with a sensitivity to students’ common
difficulties with calculus that does not obscure the thorough
treatment of the probability content. The first six chapters of
this text neatly and concisely cover the material traditionally
required by most undergraduate programs for a first course in
probability. The comprehensive text includes a multitude of
new examples and exercises, and careful revisions
throughout. Particular attention is given to the expansion of
the last three chapters of the book with the addition of one
entirely new chapter (9) on 'Finding and Comparing
Estimators.” The classroom-tested material presented in this
second edition forms the basis for a second course
introducing mathematical statistics.

Approximation of Large-Scale Dynamical Systems

Starting around the late 1950s, several research communities
began relating the geom%@é é)lizgraphs to stochastic



processes on these graphs. This book, twenty years in the
making, ties together research in the field, encompassing
work on percolation, isoperimetric inequalities, eigenvalues,
transition probabilities, and random walks. Written by two
leading researchers, the text emphasizes intuition, while
giving complete proofs and more than 850 exercises. Many
recent developments, in which the authors have played a
leading role, are discussed, including percolation on trees
and Cayley graphs, uniform spanning forests, the mass-
transport technique, and connections on random walks on
graphs to embedding in Hilbert space. This state-of-the-art
account of probability on networks will be indispensable for
graduate students and researchers alike.

Based on a popular course taught by the late Gian-Carlo
Rota of MIT, with many new topics covered as well,
Introduction to Probability with R presents R programs and
animations to provide an intuitive yet rigorous understanding
of how to model natural phenomena from a probabilistic point
of view. Although the R programs are small in length, they are
just as sophisticated and powerful as longer programs in
other languages. This brevity makes it easy for students to
become proficient in R. This calculus-based introduction
organizes the material around key themes. One of the most
important themes centers on viewing probability as a way to
look at the world, helping students think and reason
probabilistically. The text also shows how to combine and link
stochastic processes to form more complex processes that
are better models of natural phenomena. In addition, it
presents a unified treatment of transforms, such as Laplace,
Fourier, and z; the foundations of fundamental stochastic
processes using entropy and information; and an introduction
to Markov chains from various viewpoints. Each chapter
includes a short biographical note about a contributor to
probability theory, exercigggse,zzzilgsd selected answers. The book



has an accompanying website with more information.

This eagerly awaited textbook covers everything the graduate
student in probability wants to know about Brownian motion,
as well as the latest research in the area. Starting with the
construction of Brownian motion, the book then proceeds to
sample path properties like continuity and nowhere
differentiability. Notions of fractal dimension are introduced
early and are used throughout the book to describe fine
properties of Brownian paths. The relation of Brownian motion
and random walk is explored from several viewpoints,
including a development of the theory of Brownian local times
from random walk embeddings. Stochastic integration is
introduced as a tool and an accessible treatment of the
potential theory of Brownian motion clears the path for an
extensive treatment of intersections of Brownian paths. An
investigation of exceptional points on the Brownian path and
an appendix on SLE processes, by Oded Schramm and
Wendelin Werner, lead directly to recent research themes.
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