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Synopsis

This is the standard textbook for courses on probability and statistics, not substantially updated.
While helping students to develop their problem-solving skills, the author motivates students with
practical applications from various areas of ECE that demonstrate the relevance of probability
theory to engineering practice. Included are chapter overviews, summaries, checklists of important
terms, annotated references, and a wide selection of fully worked-out real-world examples. In this
edition, the Computer Methods sections have been updated and substantially enhanced and new

problems have been added.
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Customer Reviews

Probability and Random Processes for Electrical Engineering presents a carefully motivated,
accessible, and interesting introduction to probability and random processes. It is designed to allow
the instructor maximum flexibility in the selection of topics. In addition to the standard topics taught
in introductory courses on probability, random variables, and random processes, the book includes
sections on modeling, basic statistical techniques, computer simulation, reliability, and entropy, as
well as concise but relatively complete introductions to Markov chains and queueing theory. The
complexity of the systems encountered in electrical and computer engineering calls for an
understanding of probability concepts and a facility in the use of probability tools from an increasing
number of B.S. degree graduates. The introductory Course should therefore teach the student not

only the basic theoretical concepts but also how to solve problems that arise in engineering practice.



This course requires that the student develop problem-solving skills and understand how to make
the transition from a real problem to a probability model for that problem. Relevance to Engineering
Practice Motivating students is a major challenge in introductory probability courses. Instructors
need to respond by showing students the relevance of probability theory to engineering practice.
Chapter 1 addresses this challenge by discussing the role of probability models in engineering
design. Practical applications from various areas of electrical and computer engineering are used to
show how averages and relative frequencies provide the proper tools for handling the design of
systems that involve randomness. These application areas are used in examples and problems
throughout the text. From Problems to Probability Models The transition from real problems to
probability models is shown in several ways. First, important concepts are usually developed by
presenting real data or computer-simulated data. Second, sections on basic statistical techniques
are integrated throughout the text. These sections demonstrate how statistical methods provide the
link between theory and the real world. Finally, the significant random variables and random
processes are developed using model-building arguments that range from simple to complex. For
example, in Chapter 2 and 3, text discussion proceeds from coin tossing to Bernoulli trials. It then
continues to the binomial and geometric distributions, and finally proceeds via limiting arguments to
the Poisson, exponential, and Gaussian distributions. Examples and Problems Numerous examples
in every section are used to demonstrate analytical and problem-solving techniques, develop
concepts using simplified cases, and illustrate applications. The text includes over 700 problems,
identified by section to help the instructor select homework problems. Additional sets of problems
requiring cumulative knowledge are provided at the end of each chapter. Answers to selected
problems are included at the end of the text. A Student Solutions Manual accompanies this text to
develop problem-solving skills. A sampling of 25% of carefully worked out problems has been
selected to help students understand concepts presented in the text. An Instructors Solutions
Manual with complete solutions is also available. Computer Methods The development of an
intuition for randomness can be aided by the use of computer exercises. Appendix C contains
computer programs for generating several well-known random variables. The resulting data from
computer-generated random numbers and variables can be analyzed using the statistical methods
introduced in the text. Sections on computer methods have been integrated into the text rather than
isolated in a separate chapter because performing the computer exercises during lessons helps
students to learn basic probability concepts. It should be noted that the computer methods
introduced in Sections 2.7, 3.11, and 4.10 do not necessarily require entirely new lectures. The

transformation method in Section 3.11 can be incorporated into the discussion on functions of a



random variable. Similarly, the material in Section 4.10 can be incorporated into the discussion on
transformations of random vectors. Random Variables and Continuous-Time Random Processes
Discrete-time random processes provide a crucial "bridge" in going from random variables to
continuous-time random processes. Care is taken in the first five chapters to lay the proper
groundwork for this transition. Thus sequences of dependent experiments are discussed in Chapter
2 as a preview of Markov chains. In Chapter 4, emphasis is placed on how a joint distribution
generates a consistent family of marginal distributions. Chapter 5 introduces sequences of
independent identically distributed (iid) random variables. Chapter 6 considers the sum of an iid
sequence to produce important examples of random processes. Throughout Chapters 6 and 7, a
concise development of the concepts is achieved by developing discrete-time and continuous-time
results in parallel. Markov Chains and Queueing Theory Markov chains and queueing theory have
become essential tools in communication network and computer system modeling. In the
introductory course on probability only a few changes need to be made to accommodate these new
requirements. The treatment of conditional probability and conditional expectation needs to be
modified, and the Poisson and gamma random variables need to be given greater prominence. In
an introductory course on random processes a new balance needs to be struck between the
traditional discussion of wide-sense stationary processes and linear systems and the discussion of
Markov chains and queueing theory. The "optimum" balance between these two needs will surely
vary from instructor to instructor, so the text includes more material than can be covered in one
semester in order to give the instructor leeway to strike a balance. Suggested Syllabi The first five
chapters form the basis of a one-semester introduction to probability. In addition to the optional
sections on computer methods, these chapters also include optional sections on combinatorics,
reliability, confidence intervals, and basic results from renewal theory. In a one-semester course, it
is possible to provide an introduction to random processes by omitting all the starred sections in the
first five chapters and covering instead the first part of Chapter 6. The material in the first five
chapters has been used at the University of Toronto in an introductory junior-level required course
for electrical engineers. A one-semester course on random processes with Markov chains can be
taught using Chapters 6 though 8. A quick introduction to Markov chains and queueing theory is
possible by covering only the first three sections of Chapter 8 and then proceeding to the first few
sections in Chapter 9. A one-semester introduction to queueing theory can be taught from Chapters
6, 8, and 9. Changes in the Second Edition The only changes in the second edition that affect the
first half of the book, and hence introductory courses on probability, involve the addition of more

examples and problems. In keeping with our goal of giving the instructor flexibility in the selection of



topics, we have expanded the optional section on reliability (Section 3.10) and introduced a new
optional section on entropy (Section 3.12). Care has been taken not just to define the various
quantities associated with entropy but also to develop an understanding of the interpretation of
entropy as a measure of uncertainty and information. The most significant change to the second
edition is the addition of material to make the text more suitable for a course that provides a more
substantial introduction to random processes:In Chapter 4, a section on the joint characteristic
function has been added and the discussion of jointly Gaussian random variables has been
expanded. Section 5.5 discusses the various types of convergence of sequences of random
variables. A carefully selected set of examples is presented to demonstrate the differences in the
various types of convergence. Section 6.6 uses these results to develop the notions of mean square
continuity, derivatives, and integrals of random processes. This section presents the relations
between the Wiener process and white Gaussian noise. It also develops the Ornstein-Uhlenbeck
process as the transient solution to a first-order linear system driven by noise. Section 6.8 uses
Fourier series to introduce the notion of representing a random process by a linear combination of
deterministic functions weighted by random variables. It then proceeds to develop the
Karhunen-Loeve expansion for vector random variables and then random processes. Section 7.4
now contains a separate section on prediction and the Levinson algorithm. Finally, Section 7.5
presents a discussion of the Kalman filter to complement the Wiener filter introduced in Section 7.4.
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This is the standard textbook for courses on probability and statistics, not substantially updated.
While helping students to develop their problem-solving skills, the author motivates students with
practical applications from various areas of ECE that demonstrate the relevance of probability
theory to engineering practice. Included are chapter overviews, summaries, checklists of important
terms, annotated references, and a wide selection of fully worked-out real-world examples. In this
edition, the Computer Methods sections have been updated and substantially enhanced and new

problems have been added.

As a first time student of probability, random variables, and stochastic processes, | was extremely
enthusiastic about learning a subject that has so many uses in various fields of science and
engineering. It is safe to say my professor wasn’t the greatest, therefore | was left to turn to this
textbook and Papoulis’ book for reference; since the latter is nearly impossible to read as an

amateur, | turned to this one.Conceptually, this book shines, and gives you a good overall base on



each of the concepts, along with some simple examples that make much of the material, a usually
undecipherable subject, understandable. HOWEVER, that being said, the book’s biggest downfall is
the problems at the end of the book. Although they could be considered a gold mine for practice, the
problems tend to go from trivially easy to extremely difficult, with no steady progression in difficulty.
Also, the questions tend to expect a great many number of assumptions; therefore solving a
problem can lead you in a completely opposite direction from what it actually meant.lt truly does not
help either that there are no solutions (not even final answers) to these problems available (except
for a horrible student solutions manual that picks out a handful of the easiest problems). | feel as if it
would be fair to AT LEAST provide final answers (if not solutions) for AT LEAST the odd problems
(as many textbooks nowadays do). Without these, practicing blindly can lead to horrible problem

solving skills, and incorrect application of concepts.

To start with, | want to be clear that when | used this textbook for a graduate course it was at least
ten years after | had graduated from my undergraduate studies in engineering, so my perspective
will be different from many other reviewers.| found that this book was much more clear and
well-organized than other textbooks in probability and random processes that | had encountered in
the past. This subject, like many other subjects in higher-level mathematics, is full of notation and
terminology which can be somewhat ambiguous without good examples to help illustrate what the
notation/terminology is attempting to communicate. The author of this book was very good about
putting one or more examples for each new topic presented, and this was very helpful in clarifying
the more difficult equations/terminology. | have a few other books on the same subject and many of
them just present the terminology without any examples.| also thought that this book was more
comprehensive than other ones that | have seen in the past. As an engineer, | occasionally come
across equations related to probability/random processes in the papers and presentations that |
have to read which | need to find more about - | think this book covers enough ground that it was

useful as a reference.

For a quick background on me, I'm holding a 4.0 GPA as an Electrical Engineering student.| really
hate this book actually, but | have to give it credit for presenting a very difficult topic very thoroughly.
The thing | hate about this book is how it presents the information. The author assumes that you
started reading from page 1 and worked every problem in the book as you went (if you did this, by
the way, you’d be an expert in probability but you also would spend FAR more time than is available

on this topic every week). Very often problems will refer back to earlier problems and earlier



examples, and many times the references are so obscure that it is very difficult to follow.I'm sorry

that | don’t know a better book to recommend, but | highly recommend avoiding this one if you can.

Many large assumptions about prior knowledge. The end of chapter problems are nearly impossible
to figure out without instructor/TA help. It's very difficult to figure out what you're supposed to do
with them. Not an "understanding the material" problem, but an "understanding what this is asking
me to do" one. The prof was aware of this problem and gave us the fully worked answers (and
made homework no credit) as he’s used this book previously. | guess there aren’t many probability
textbooks with a focus on EE to choose from. The EE part was almost completely worthless
anyway. Word problems read "a signal is doing blah blah" instead of "Little Sally is doing blah blah".
Almost nothing gained from the EE focus. It mentions gaussian noise in signals a couple of times,
but with an EE professor to fill you in on those little tidbits there’s nothing redeeming about this
book.

Actually’ I find that the margin of the book was broken. But it is not very huge.

| had the unfortunate experience of having an undergraduate class based on this book.| found the
explanations and theory for a book claiming to be "For Electrical Engineering" to be needlessly
complex and outside of practical knowledge and | say this as a person who generally enjoys the
theory of mathematics. Each section is punctuated with examples which were either exceedingly
simple and of no use in aiding understanding of the subject or challenging yet incomplete and only
sometimes useful in helping solve the end of chapter questions. The end of chapter questions follow
a similar theme with difficulties ranging from far too simple (and occasionally not even particularly
related or pertinent) to nearly unsolvable for any student who doesn’t already have sufficient
previous experience with the subject.That all being said, | found this book to be a terrible resource
to learn from or be taught from. | do however see how this book could be used, to some success, as
secondary material in a class that is well structured and well instructed. | would not recommend this
book alone for anyone who expects to learn the subject with any amount of relative ease, although it

is possible to do so with unnecessary amounts of effort and stress.

Book came in damaged. Got no chance to ship back and get a new one, since the classes were

already started.



Fell apart before the end of the semester. Would recommend buying new.
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