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Exercises in Probability

This book was first published in 2003. Derived from extensive teaching experience in Paris, this book 
presents around 100 exercises in probability. The exercises cover measure theory and probability, 
independence and conditioning, Gaussian variables, distributional computations, convergence of ran-
dom variables, and random processes. For each exercise the authors have provided detailed solutions 
as well as references for preliminary and further reading. There are also many insightful notes to 
motivate the student and set the exercises in context. Students will find these exercises extremely 
useful for easing the transition between simple and complex probabilistic frameworks. Indeed, many 
of the exercises here will lead the student on to frontier research topics in probability. Along the way, 
attention is drawn to a number of traps into which students of probability often fall. This book is ideal 
for independent study or as the companion to a course in advanced probability theory.

Exercises in Probability

Over 100 exercises with detailed solutions, insightful notes and references for further reading. Ideal for 
beginning researchers.

A First Look at Rigorous Probability Theory

This textbook is an introduction to rigorous probability theory using measure theory. It provides rigorous, 
complete proofs of all the essential introductory mathematical results of probability theory and measure 
theory. More advanced or specialized areas are entirely omitted or only hinted at. For example, the text 
includes a complete proof of the classical central limit theorem, including the necessary continuity 
theorem for characteristic functions, but the more general Lindeberg central limit theorem is only 
outlined and is not proved. Similarly, all necessary facts from measure theory are proved before they are 
used, but more abstract or advanced measure theory results are not included. Furthermore, measure 
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theory is discussed as much as possible purely in terms of probability, as opposed to being treated as 
a separate subject which must be mastered before probability theory can be understood.

A First Look at Rigorous Probability Theory

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.

Probability Theory

This book presents a selection of topics from probability theory. Essentially, the topics chosen are 
those that are likely to be the most useful to someone planning to pursue research in the modern 
theory of stochastic processes. The prospective reader is assumed to have good mathematical maturity. 
In particular, he should have prior exposure to basic probability theory at the level of, say, K.L. 
Chung's 'Elementary probability theory with stochastic processes' (Springer-Verlag, 1974) and real and 
functional analysis at the level of Royden's 'Real analysis' (Macmillan, 1968). The first chapter is a rapid 
overview of the basics. Each subsequent chapter deals with a separate topic in detail. There is clearly 
some selection involved and therefore many omissions, but that cannot be helped in a book of this size. 
The style is deliberately terse to enforce active learning. Thus several tidbits of deduction are left to 
the reader as labelled exercises in the main text of each chapter. In addition, there are supplementary 
exercises at the end. In the preface to his classic text on probability ('Probability', Addison Wesley, 
1968), Leo Breiman speaks of the right and left hands of probability.

Advanced Probability Theory

This third edition is a revised, updated, and greatly expanded version of previous edition of 2001. The 
1300+ exercises contained within are not merely drill problems, but have been chosen to illustrate the 
concepts, illuminate the subject, and both inform and entertain the reader. A broad range of subjects 
is covered, including elementary aspects of probability and random variables, sampling, generating 
functions, Markov chains, convergence, stationary processes, renewals, queues, martingales, diffu-
sions, Lývy processes, stability and self-similarity, time changes, and stochastic calculus including option 
pricing via the Black-Scholes model of mathematical finance. The text is intended to serve students as 
a companion for elementary, intermediate, and advanced courses in probability, random processes and 
operations research. It will also be useful for anyone needing a source for large numbers of problems 
and questions in these fields. In particular, this book acts as a companion to the authors' volume, 
Probability and Random Processes, fourth edition (OUP 2020).

One Thousand Exercises in Probability

INTRODUCTION TO PROBABILITY Discover practical models and real-world applications of multi-
variate models useful in engineering, business, and related disciplines In Introduction to Probability: 
Multivariate Models and Applications, a team of distinguished researchers delivers a comprehensive 
exploration of the concepts, methods, and results in multivariate distributions and models. Intended for 
use in a second course in probability, the material is largely self-contained, with some knowledge of 
basic probability theory and univariate distributions as the only prerequisite. This textbook is intended 
as the sequel to Introduction to Probability: Models and Applications. Each chapter begins with a brief 
historical account of some of the pioneers in probability who made significant contributions to the field. It 
goes on to describe and explain a critical concept or method in multivariate models and closes with two 
collections of exercises designed to test basic and advanced understanding of the theory. A wide range 
of topics are covered, including joint distributions for two or more random variables, independence of 
two or more variables, transformations of variables, covariance and correlation, a presentation of the 
most important multivariate distributions, generating functions and limit theorems. This important text: 
Includes classroom-tested problems and solutions to probability exercises Highlights real-world exer-
cises designed to make clear the concepts presented Uses Mathematica software to illustrate the text’s 
computer exercises Features applications representing worldwide situations and processes Offers two 
types of self-assessment exercises at the end of each chapter, so that students may review the material 
in that chapter and monitor their progress Perfect for students majoring in statistics, engineering, 
business, psychology, operations research and mathematics taking a second course in probability, 
Introduction to Probability: Multivariate Models and Applications is also an indispensable resource 



for anyone who is required to use multivariate distributions to model the uncertainty associated with 
random phenomena.

Probability Theory

Many probability books are written by mathematicians and have the built-in bias that the reader is 
assumed to be a mathematician coming to the material for its beauty. This textbook is geared towards 
beginning graduate students from a variety of disciplines whose primary focus is not necessarily 
mathematics for its own sake. Instead, A Probability Path is designed for those requiring a deep 
understanding of advanced probability for their research in statistics, applied probability, biology, 
operations research, mathematical finance and engineering. A one-semester course is laid out in an 
efficient and readable manner covering the core material. The first three chapters provide a functioning 
knowledge of measure theory. Chapter 4 discusses independence, with expectation and integration 
covered in Chapter 5, followed by topics on different modes of convergence, laws of large numbers 
with applications to statistics (quantile and distribution function estimation) and applied probability. 
Two subsequent chapters offer a careful treatment of convergence in distribution and the central limit 
theorem. The final chapter treats conditional expectation and martingales, closing with a discussion 
of two fundamental theorems of mathematical finance. Like Adventures in Stochastic Processes, 
Resnick’s related and very successful textbook, A Probability Path is rich in appropriate examples, 
illustrations and problems and is suitable for classroom use or self-study. The present uncorrected, 
softcover reprint is designed to make this classic textbook available to a wider audience. This book 
is different from the classical textbooks on probability theory in that it treats the measure theoretic 
background not as a prerequisite but as an integral part of probability theory. The result is that the 
reader gets a thorough and well-structured framework needed to understand the deeper concepts of 
current day advanced probability as it is used in statistics, engineering, biology and finance.... The pace 
of the book is quick and disciplined. Yet there are ample examples sprinkled over the entire book and 
each chapter finishes with a wealthy section of inspiring problems. —Publications of the International 
Statistical Institute This textbook offers material for a one-semester course in probability, addressed 
to students whose primary focus is not necessarily mathematics.... Each chapter is completed by an 
exercises section. Carefully selected examples enlighten the reader in many situations. The book is an 
excellent introduction to probability and its applications. —Revue Roumaine de Mathématiques Pures 
et Appliquées

Introduction to Probability

"Derived from extensive teaching experience in Paris, this second edition now includes over 100 
exercises in probability. New exercises have been added to reflect important areas of current research 
in probability theory, including infinite divisibility of stochastic processes, past-future martingales and 
fluctuation theory. For each exercise the authors provide detailed solutions as well as references for 
preliminary and further reading. There are also many insightful notes to motivate the student and set 
the exercises in context"--

A Probability Path

This concise introduction to probability theory is written in an informal tutorial style with concepts and 
techniques defined and developed as necessary. Examples, demonstrations, and exercises are used to 
explore ways in which probability is motivated by, and applied to, real life problems in science, medicine, 
gaming and other subjects of interest. It assumes minimal prior technical knowledge and is suitable 
for students taking introductory courses, those needing a working knowledge of probability theory and 
anyone interested in this endlessly fascinating and entertaining subject.

Exercises in Probability

The brand new edition of this classic text--with more exercises andeasier to use than ever Like 
the first edition, this new version ofLamperti's classic text succeeds in making this fascinating area 
ofmathematics accessible to readers who have limited knowledge ofmeasure theory and only some 
familiarity with elementaryprobability. Streamlined for even greater clarity and with moreexercises 
to help develop and reinforce skills, Probability isideal for graduate and advanced undergraduate 
students--both in andout of the classroom. Probability covers: * Probability spaces, random variables, 
and other fundamentalconcepts * Laws of large numbers and random series, including the Law of 



theIterated Logarithm * Characteristic functions, limiting distributions for sums andmaxima, and the 
"Central Limit Problem" * The Brownian Motion process

Probability and Random Variables

This classic introduction to probability theory for beginning 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.

Probability

This work thoroughly covers the concepts and main results of probability theory, from its fundamental 
principles to advanced applications. This edition provides examples early in the text of practical prob-
lems such as the safety of a piece of engineering equipment or the inevitability of wrong conclusions 
in seemingly accurate medical tests for AIDS and cancer.;College or university bookstores may order 
five or more copies at a special student price which is available upon request from Marcel Dekker, Inc.

Probability

This work thoroughly covers the concepts and main results of probability theory, from its fundamental 
principles to advanced applications. This edition provides examples early in the text of practical prob-
lems such as the safety of a piece of engineering equipment or the inevitability of wrong conclusions 
in seemingly accurate medical tests for AIDS and cancer.

Advanced Probability Theory, Second Edition,

The fourth edition of this successful text provides an introduction to probability and random processes, 
with many practical applications. It is aimed at mathematics undergraduates and postgraduates, and 
has four main aims. US ý To provide a thorough but straightforward account of basic probability theory, 
giving the reader a natural feel for the subject unburdened by oppressive technicalities.BE ý To discuss 
important random processes in depth with many examples.BE ý To cover a range of topics that are 
significant and interesting but less routine.BE ý To impart to the beginner some flavour of advanced 
work.BE UE OP The book begins with the basic ideas common to most undergraduate courses in 
mathematics, statistics, and science. It ends with material usually found at graduate level, for example, 
Markov processes, (including Markov chain Monte Carlo), martingales, queues, diffusions, (including 
stochastic calculus with Itý's formula), renewals, stationary processes (including the ergodic theorem), 
and option pricing in mathematical finance using the Black-Scholes formula. Further, in this new revised 
fourth edition, there are sections on coupling from the past, Lývy processes, self-similarity and stability, 
time changes, and the holding-time/jump-chain construction of continuous-time Markov chains. Finally, 
the number of exercises and problems has been increased by around 300 to a total of about 1300, and 
many of the existing exercises have been refreshed by additional parts. The solutions to these exercises 
and problems can be found in the companion volume, One Thousand Exercises in Probability, third 
edition, (OUP 2020).CP

Advanced Probability Theory, Second Edition,

Advanced maths students have been waiting for this, the third edition of a text that deals with one of the 
fundamentals of their field. This book contains a systematic treatment of probability from the ground 
up, starting with intuitive ideas and gradually developing more sophisticated subjects, such as random 
walks and the Kalman-Bucy filter. Examples are discussed in detail, and there are a large number of 
exercises. This third edition contains new problems and exercises, new proofs, expanded material on 
financial mathematics, financial engineering, and mathematical statistics, and a final chapter on the 
history of probability theory.

Probability and Random Processes

Probability theory is one branch of mathematics that is simultaneously deep and immediately applicable 
in diverse areas of human endeavor. It is as fundamental as calculus. Calculus explains the external 
world, and probability theory helps predict a lot of it. In addition, problems in probability theory have 



an innate appeal, and the answers are often structured and strikingly beautiful. A solid background 
in probability theory and probability models will become increasingly more useful in the twenty-?rst 
century, as dif?cult new problems emerge, that will require more sophisticated models and analysis. 
Thisisa text onthe fundamentalsof thetheoryofprobabilityat anundergraduate or ?rst-year graduate level 
for students in science, engineering,and economics. The only mathematical background required is 
knowledge of univariate and multiva- ate calculus and basic linear algebra. The book covers all of the 
standard topics in basic probability, such as combinatorial probability, discrete and continuous distribu-
tions, moment generating functions, fundamental probability inequalities, the central limit theorem, and 
joint and conditional distributions of discrete and continuous random variables. But it also has some 
unique features and a forwa- looking feel.

Probability-2

Unique for its broad and yet comprehensive coverage of modern probability theory, ranging from 
first principles and standard textbook material to more advanced topics. In spite of the economical 
exposition, careful proofs are provided for all main results. After a detailed discussion of classical limit 
theorems, martingales, Markov chains, random walks, and stationary processes, the author moves 
on to a modern treatment of Brownian motion, L=82vy processes, weak convergence, It=93 calculus, 
Feller processes, and SDEs. The more advanced parts include material on local time, excursions, 
and additive functionals, diffusion processes, PDEs and potential theory, predictable processes, and 
general semimartingales. Though primarily intended as a general reference for researchers and 
graduate students in probability theory and related areas of analysis, the book is also suitable as a 
text for graduate and seminar courses on all levels, from elementary to advanced. Numerous easy to 
more challenging exercises are provided, especially for the early chapters. From the author of "Random 
Measures".

Fundamentals of Probability: A First Course

Now in its second edition, this textbook serves as an introduction to probability and statistics for 
non-mathematics majors who do not need the exhaustive detail and mathematical depth provided 
in more comprehensive treatments of the subject. The presentation covers the mathematical laws of 
random phenomena, including discrete and continuous random variables, expectation and variance, 
and common probability distributions such as the binomial, Poisson, and normal distributions. More 
classical examples such as Montmort's problem, the ballot problem, and Bertrand’s paradox are now 
included, along with applications such as the Maxwell-Boltzmann and Bose-Einstein distributions in 
physics. Key features in new edition: * 35 new exercises * Expanded section on the algebra of sets * 
Expanded chapters on probabilities to include more classical examples * New section on regression 
* Online instructors' manual containing solutions to all exercises“/p> Advanced undergraduate and 
graduate students in computer science, engineering, and other natural and social sciences with only a 
basic background in calculus will benefit from this introductory text balancing theory with applications. 
Review of the first edition: This textbook is a classical and well-written introduction to probability theory 
and statistics. ... the book is written ‘for an audience such as computer science students, whose 
mathematical background is not very strong and who do not need the detail and mathematical depth 
of similar books written for mathematics or statistics majors.’ ... Each new concept is clearly explained 
and is followed by many detailed examples. ... numerous examples of calculations are given and proofs 
are well-detailed." (Sophie Lemaire, Mathematical Reviews, Issue 2008 m)

Foundations of Modern Probability

Many probability books are written by mathematicians and have the built-in bias that the reader is 
assumed to be a mathematician coming to the material for its beauty. This textbook is geared towards 
beginning graduate students from a variety of disciplines whose primary focus is not necessarily 
mathematics for its own sake. Instead, A Probability Path is designed for those requiring a deep 
understanding of advanced probability for their research in statistics, applied probability, biology, 
operations research, mathematical finance and engineering. A one-semester course is laid out in an 
efficient and readable manner covering the core material. The first three chapters provide a functioning 
knowledge of measure theory. Chapter 4 discusses independence, with expectation and integration 
covered in Chapter 5, followed by topics on different modes of convergence, laws of large numbers 
with applications to statistics (quantile and distribution function estimation) and applied probability. 
Two subsequent chapters offer a careful treatment of convergence in distribution and the central limit 



theorem. The final chapter treats conditional expectation and martingales, closing with a discussion 
of two fundamental theorems of mathematical finance. Like Adventures in Stochastic Processes, 
Resnick’s related and very successful textbook, A Probability Path is rich in appropriate examples, 
illustrations and problems and is suitable for classroom use or self-study. The present uncorrected, 
softcover reprint is designed to make this classic textbook available to a wider audience. This book 
is different from the classical textbooks on probability theory in that it treats the measure theoretic 
background not as a prerequisite but as an integral part of probability theory. The result is that the 
reader gets a thorough and well-structured framework needed to understand the deeper concepts of 
current day advanced probability as it is used in statistics, engineering, biology and finance.... The pace 
of the book is quick and disciplined. Yet there are ample examples sprinkled over the entire book and 
each chapter finishes with a wealthy section of inspiring problems. —Publications of the International 
Statistical Institute This textbook offers material for a one-semester course in probability, addressed 
to students whose primary focus is not necessarily mathematics.... Each chapter is completed by an 
exercises section. Carefully selected examples enlighten the reader in many situations. The book is an 
excellent introduction to probability and its applications. —Revue Roumaine de Mathématiques Pures 
et Appliquées

Introduction to Probability with Statistical Applications

For the first two editions of the book Probability (GTM 95), each chapter included a comprehensive and 
diverse set of relevant exercises. While the work on the third edition was still in progress, it was decided 
that it would be more appropriate to publish a separate book that would comprise all of the exercises 
from previous editions, in addition to many new exercises. Most of the material in this book consists of 
exercises created by Shiryaev, collected and compiled over the course of many years while working on 
many interesting topics. Many of the exercises resulted from discussions that took place during special 
seminars for graduate and undergraduate students. Many of the exercises included in the book contain 
helpful hints and other relevant information. Lastly, the author has included an appendix at the end 
of the book that contains a summary of the main results, notation and terminology from Probability 
Theory that are used throughout the present book. This Appendix also contains additional material 
from Combinatorics, Potential Theory and Markov Chains, which is not covered in the book, but is 
nevertheless needed for many of the exercises included here.

A Probability Path

Probability theory is an important part of contemporary mathematics. It plays a key role in the insurance 
industry, in the modelling of financial markets, and in statistics generally ? including all those fields 
of endeavour to which statistics is applied (e.g. health, physical sciences, engineering, economics). 
The 20th century has been an important period for the subject, because we have witnessed the 
development of a solid mathematical basis for the study of probability, especially from the Russian 
school of probability under the leadership of A N Kolmogorov. We have also seen many new applications 
of probability ? from applications of stochastic calculus in the financial industry to Internet gambling. 
At the beginning of the 21st century, the subject offers plenty of scope for theoretical developments, 
modern applications and computational problems. There is something for everyone in probability The 
notes and problems in this book have been designed to provide a basis for a series of lectures suitable 
for advanced undergraduate students on the subject of probability. Through problem solving, students 
can experience the excitement associated with probability. This activity will help them to develop their 
problem-solving skills, which are so valuable in today's world. The problems in the book will introduce 
the student to some famous works and workers in probability and convey the historical, classical and 
contemporary aspects of probability. A key feature of the book is that many problems are in fact small 
guided research projects. The research work involved in solving the problems will enhance the student's 
library research skills.

Problems in Probability

This guide provides a wide-ranging selection of illuminating, informative and entertaining problems, 
together with their solution. Topics include modelling and many applications of probability theory.

Problems in Probability

This volume presents topics in probability theory covered during a first-year graduate course given at 
the Courant Institute of Mathematical Sciences. The necessary background material in measure theory 



is developed, including the standard topics, such as extension theorem, construction of measures, 
integration, product spaces, Radon-Nikodym theorem, and conditional expectation. In the first part 
of the book, characteristic functions are introduced, followed by the study of weak convergence of 
probability distributions. Then both the weak and strong limit theorems for sums of independent random 
variables are proved, including the weak and strong laws of large numbers, central limit theorems, 
laws of the iterated logarithm, and the Kolmogorov three series theorem. The first part concludes 
with infinitely divisible distributions and limit theorems for sums of uniformly infinitesimal independent 
random variables. The second part of the book mainly deals with dependent random variables, par-
ticularly martingales and Markov chains. Topics include standard results regarding discrete parameter 
martingales and Doob's inequalities. The standard topics in Markov chains are treated, i.e., transience, 
and null and positive recurrence. A varied collection of examples is given to demonstrate the connection 
between martingales and Markov chains. Additional topics covered in the book include stationary 
Gaussian processes, ergodic theorems, dynamic programming, optimal stopping, and filtering. A large 
number of examples and exercises is included. The book is a suitable text for a first-year graduate 
course in probability.

One Thousand Exercises in Probability

The author, the founder of the Greek Statistical Institute, has based this book on the two volumes of his 
Greek edition which has been used by over ten thousand students during the past fifteen years. It can 
serve as a companion text for an introductory or intermediate level probability course. Those will benefit 
most who have a good grasp of calculus, yet, many others, with less formal mathematical background 
can also benefit from the large variety of solved problems ranging from classical combinatorial problems 
to limit theorems and the law of iterated logarithms. It contains 329 problems with solutions as well as 
an addendum of over 160 exercises and certain complements of theory and problems.

Probability Theory

THE COMPLETE COLLECTION NECESSARY FOR A CONCRETEUNDERSTANDING OF PROBA-
BILITY Written in a clear, accessible, and comprehensive manner, theHandbook of Probability presents 
the fundamentals ofprobability with an emphasis on the balance of theory, application,and methodology. 
Utilizing basic examples throughout, the handbookexpertly transitions between concepts and practice 
to allow readersan inclusive introduction to the field of probability. The book provides a useful format 
with self-contained chapters,allowing the reader easy and quick reference. Each chapter includesan 
introduction, historical background, theory and applications,algorithms, and exercises. The Handbook 
of Probabilityoffers coverage of: Probability Space Probability Measure Random Variables Random 
Vectors in Rn Characteristic Function Moment Generating Function Gaussian Random Vectors Con-
vergence Types Limit Theorems The Handbook of Probability is an ideal resource forresearchers 
and practitioners in numerous fields, such asmathematics, statistics, operations research, engineer-
ing,medicine, and finance, as well as a useful text for graduatestudents.

Exercises in Probability

The exercises are grouped into seven chapters with titles matching those in the author's Mathematical 
Statistics. Can also be used as a stand-alone because exercises and solutions are comprehensible 
independently of their source, and notation and terminology are explained in the front of the book. 
Suitable for self-study for a statistics Ph.D. qualifying exam.

Handbook of Probability

This book defines and investigates the concept of a random object. To accomplish this task in a natural 
way, it brings together three major areas; statistical inference, measure-theoretic probability theory and 
stochastic processes. This point of view has not been explored by existing textbooks; one would need 
material on real analysis, measure and probability theory, as well as stochastic processes - in addition to 
at least one text on statistics- to capture the detail and depth of material that has gone into this volume. 
Presents and illustrates ‘random objects’ in different contexts, under a unified framework, starting with 
rudimentary results on random variables and random sequences, all the way up to stochastic partial 
differential equations. Reviews rudimentary probability and introduces statistical inference, from basic 
to advanced, thus making the transition from basic statistical modeling and estimation to advanced 
topics more natural and concrete. Compact and comprehensive presentation of the material that will be 
useful to a reader from the mathematics and statistical sciences, at any stage of their career, either as a 



graduate student, an instructor, or an academician conducting research and requiring quick references 
and examples to classic topics. Includes 378 exercises, with the solutions manual available on the 
book's website. 121 illustrative examples of the concepts presented in the text (many including multiple 
items in a single example). The book is targeted towards students at the master’s and Ph.D. levels, 
as well as, academicians in the mathematics, statistics and related disciplines. Basic knowledge of 
calculus and matrix algebra is required. Prior knowledge of probability or measure theory is welcomed 
but not necessary.

Mathematical Statistics: Exercises and Solutions

This textbook introduces readers to the fundamental notions of modern probability theory. The only 
prerequisite is a working knowledge in real analysis. Highlighting the connections between martingales 
and Markov chains on one hand, and Brownian motion and harmonic functions on the other, this book 
provides an introduction to the rich interplay between probability and other areas of analysis. Arranged 
into three parts, the book begins with a rigorous treatment of measure theory, with applications to 
probability in mind. The second part of the book focuses on the basic concepts of probability theory such 
as random variables, independence, conditional expectation, and the different types of convergence 
of random variables. In the third part, in which all chapters can be read independently, the reader 
will encounter three important classes of stochastic processes: discrete-time martingales, countable 
state-space Markov chains, and Brownian motion. Each chapter ends with a selection of illuminating 
exercises of varying difficulty. Some basic facts from functional analysis, in particular on Hilbert and 
Banach spaces, are included in the appendix. Measure Theory, Probability, and Stochastic Processes 
is an ideal text for readers seeking a thorough understanding of basic probability theory. Students 
interested in learning more about Brownian motion, and other continuous-time stochastic processes, 
may continue reading the author’s more advanced textbook in the same series (GTM 274).

Theory of Stochastic Objects

John Walsh, one of the great masters of the subject, has written a superb book on probability. It 
covers at a leisurely pace all the important topics that students need to know, and provides excellent 
examples. I regret his book was not available when I taught such a course myself, a few years ago. 
--Ioannis Karatzas, Columbia University In this wonderful book, John Walsh presents a panoramic view 
of Probability Theory, starting from basic facts on mean, median and mode, continuing with an excellent 
account of Markov chains and martingales, and culminating with Brownian motion. Throughout, the 
author's personal style is apparent; he manages to combine rigor with an emphasis on the key ideas 
so the reader never loses sight of the forest by being surrounded by too many trees. As noted in 
the preface, ``To teach a course with pleasure, one should learn at the same time.'' Indeed, almost 
all instructors will learn something new from the book (e.g. the potential-theoretic proof of Skorokhod 
embedding) and at the same time, it is attractive and approachable for students. --Yuval Peres, Microsoft 
With many examples in each section that enhance the presentation, this book is a welcome addition to 
the collection of books that serve the needs of advanced undergraduate as well as first year graduate 
students. The pace is leisurely which makes it more attractive as a text. --Srinivasa Varadhan, Courant 
Institute, New York This book covers in a leisurely manner all the standard material that one would want 
in a full year probability course with a slant towards applications in financial analysis at the graduate 
or senior undergraduate honors level. It contains a fair amount of measure theory and real analysis 
built in but it introduces sigma-fields, measure theory, and expectation in an especially elementary and 
intuitive way. A large variety of examples and exercises in each chapter enrich the presentation in the 
text.

Measure Theory, Probability, and Stochastic Processes

This is the only book that gives a rigorous and comprehensive treatment with lots of examples, 
exercises, remarks on this particular level between the standard first undergraduate course and the 
first graduate course based on measure theory. There is no competitor to this book. The book can be 
used in classrooms as well as for self-study.

Knowing the Odds

Priced very competitively compared with other textbooks at this level! This gracefully organized textbook 
reveals the rigorous theory of probability and statistical inference in the style of a tutorial, using 
worked examples, exercises, numerous figures and tables, and computer simulations to develop and 



illustrate concepts. Beginning with an introduction to the basic ideas and techniques in probability 
theory and progressing to more rigorous topics, Probability and Statistical Inference studies the 
Helmert transformation for normal distributions and the waiting time between failures for exponential 
distributions develops notions of convergence in probability and distribution spotlights the central 
limit theorem (CLT) for the sample variance introduces sampling distributions and the Cornish-Fisher 
expansions concentrates on the fundamentals of sufficiency, information, completeness, and ancillarity 
explains Basu's Theorem as well as location, scale, and location-scale families of distributions covers 
moment estimators, maximum likelihood estimators (MLE), Rao-Blackwellization, and the Cramér-Rao 
inequality discusses uniformly minimum variance unbiased estimators (UMVUE) and Lehmann-Schef-
fé Theorems focuses on the Neyman-Pearson theory of most powerful (MP) and uniformly most 
powerful (UMP) tests of hypotheses, as well as confidence intervals includes the likelihood ratio (LR) 
tests for the mean, variance, and correlation coefficient summarizes Bayesian methods describes 
the monotone likelihood ratio (MLR) property handles variance stabilizing transformations provides 
a historical context for statistics and statistical discoveries showcases great statisticians through 
biographical notes Employing over 1400 equations to reinforce its subject matter, Probability and 
Statistical Inference is a groundbreaking text for first-year graduate and upper-level undergraduate 
courses in probability and statistical inference who have completed a calculus prerequisite, as well as 
a supplemental text for classes in Advanced Statistical Inference or Decision Theory.

An Intermediate Course in Probability

Aimed primarily at graduate students and researchers, this text is a comprehensive course in modern 
probability theory and its measure-theoretical foundations. It covers a wide variety of topics, many of 
which are not usually found in introductory textbooks. The theory is developed rigorously and in a 
self-contained way, with the chapters on measure theory interlaced with the probabilistic chapters in 
order to display the power of the abstract concepts in the world of probability theory. In addition, plenty 
of figures, computer simulations, biographic details of key mathematicians, and a wealth of examples 
support and enliven the presentation.

Probability and Statistical Inference

This is the third in a series of short books on probability theory and random processes for biomedical en-
gineers. This book focuses on standard probability distributions commonly encountered in biomedical 
engineering. The exponential, Poisson and Gaussian distributions are introduced, as well as important 
approximations to the Bernoulli PMF and Gaussian CDF. Many important properties of jointly Gaussian 
random variables are presented. The primary subjects of the final chapter are methods for determining 
the probability distribution of a function of a random variable. We first evaluate the probability distribution 
of a function of one random variable using the CDF and then the PDF. Next, the probability distribution 
for a single random variable is determined from a function of two random variables using the CDF. 
Then, the joint probability distribution is found from a function of two random variables using the 
joint PDF and the CDF. The aim of all three books is as an introduction to probability theory. The 
audience includes students, engineers and researchers presenting applications of this theory to a wide 
variety of problems—as well as pursuing these topics at a more advanced level. The theory material is 
presented in a logical manner—developing special mathematical skills as needed. The mathematical 
background required of the reader is basic knowledge of differential calculus. Pertinent biomedical 
engineering examples are throughout the text. Drill problems, straightforward exercises designed to 
reinforce concepts and develop problem solution skills, follow most sections.

Probability Theory

Advanced maths students have been waiting for this, the third edition of a text that deals with one of the 
fundamentals of their field. This book contains a systematic treatment of probability from the ground 
up, starting with intuitive ideas and gradually developing more sophisticated subjects, such as random 
walks and the Kalman-Bucy filter. Examples are discussed in detail, and there are a large number of 
exercises. This third edition contains new problems and exercises, new proofs, expanded material on 
financial mathematics, financial engineering, and mathematical statistics, and a final chapter on the 
history of probability theory.

Advanced Probability Theory for Biomedical Engineers



This book covers topics of Informational Geometry, a field which deals with the differential geomet-
ric study of the manifold probability density functions. This is a field that is increasingly attracting 
the interest of researchers from many different areas of science, including mathematics, statistics, 
geometry, computer science, signal processing, physics and neuroscience. It is the authors’ hope that 
the present book will be a valuable reference for researchers and graduate students in one of the 
aforementioned fields. This textbook is a unified presentation of differential geometry and probability 
theory, and constitutes a text for a course directed at graduate or advanced undergraduate students 
interested in applications of differential geometry in probability and statistics. The book contains over 
100 proposed exercises meant to help students deepen their understanding, and it is accompanied by 
software that is able to provide numerical computations of several information geometric objects. The 
reader will understand a flourishing field of mathematics in which very few books have been written so 
far.

Probability-1

Discover the latest edition of a practical introduction to the theory of probability, complete with R code 
samples In the newly revised Second Edition of Probability: With Applications and R, distinguished 
researchers Drs. Robert Dobrow and Amy Wagaman deliver a thorough introduction to the foundations 
of probability theory. The book includes a host of chapter exercises, examples in R with included 
code, and well-explained solutions. With new and improved discussions on reproducibility for random 
numbers and how to set seeds in R, and organizational changes, the new edition will be of use to 
anyone taking their first probability course within a mathematics, statistics, engineering, or data science 
program. New exercises and supplemental materials support more engagement with R, and include 
new code samples to accompany examples in a variety of chapters and sections that didn’t include them 
in the first edition. The new edition also includes for the first time: A thorough discussion of reproducibility 
in the context of generating random numbers Revised sections and exercises on conditioning, and a 
renewed description of specifying PMFs and PDFs Substantial organizational changes to improve the 
flow of the material Additional descriptions and supplemental examples to the bivariate sections to 
assist students with a limited understanding of calculus Perfect for upper-level undergraduate students 
in a first course on probability theory, Probability: With Applications and R is also ideal for researchers 
seeking to learn probability from the ground up or those self-studying probability for the purpose of 
taking advanced coursework or preparing for actuarial exams.

Geometric Modeling in Probability and Statistics

Intended as the text for a sequence of advanced courses, this book covers major topics in theoretical 
statistics in a concise and rigorous fashion. The discussion assumes a background in advanced 
calculus, linear algebra, probability, and some analysis and topology. Measure theory is used, but the 
notation and basic results needed are presented in an initial chapter on probability, so prior knowledge 
of these topics is not essential. The presentation is designed to expose students to as many of the 
central ideas and topics in the discipline as possible, balancing various approaches to inference as 
well as exact, numerical, and large sample methods. Moving beyond more standard material, the book 
includes chapters introducing bootstrap methods, nonparametric regression, equivariant estimation, 
empirical Bayes, and sequential design and analysis. The book has a rich collection of exercises. 
Several of them illustrate how the theory developed in the book may be used in various applications. 
Solutions to many of the exercises are included in an appendix.

Probability

Theoretical Statistics
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