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probability and random processes provides a clear presentation
of foundational concepts with specific applications to signal
processing and communications clearly the two areas of most
interest to students and instructors in this course it includes
unique chapters on narrowband random processes and simulation
techniques  it  also  includes  applications  in  digital
communications information theory coding theory image processing
speech analysis synthesis and recognition and other fields the
appendices provide a refresher in such areas as linear algebra
set theory random variables and more exceptional exposition and
numerous worked out problems make the book extremely readable
and accessible it is meant for practicing engineers as well as
graduate students exceptional exposition and numerous worked out
problems make the book extremely readable and accessible the
authors  connect  the  applications  discussed  in  class  to  the
textbook  the  new  edition  contains  more  real  world  signal
processing and communications applications includes an entire
chapter devoted to simulation techniques

this book develops appreciation of the ingenuity involved in the
mathematical treatment of random phenomena and of the power of
the mathematical methods employed in the solution of applied
problems it is intended to students interested in applications
of probability to their disciplines

this book offers an intuitive approach to random processes and
educates  the  reader  on  how  to  interpret  and  predict  their
behavior premised on the idea that new techniques are best
introduced by specific low dimensional examples the mathematical
exposition is easier to comprehend and more enjoyable and it
motivates  the  subsequent  generalizations  it  distinguishes
between the science of extracting statistical information from
raw data e g a time series about which nothing is known a priori
and  that  of  analyzing  specific  statistical  models  such  as
bernoulli trials poisson queues arma and markov processes the
former motivates the concepts of statistical spectral analysis
such as the wiener khintchine theory and the latter applies and
interprets them in specific physical contexts the formidable
kalman filter is introduced in a simple scalar context where its
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basic strategy is transparent and gradually extended to the full
blown iterative matrix form

with updates and enhancements to the incredibly successful first
edition  probability  and  random  processes  for  electrical  and
computer engineers second edition retains the best aspects of
the original but offers an even more potent introduction to
probability and random variables and processes written in a
clear concise style that illustrates the subject s relevance to
a wide range of areas in engineering and physical and computer
sciences this text is organized into two parts the first focuses
on the probability model random variables and transformations
and  inequalities  and  limit  theorems  the  second  deals  with
several types of random processes and queuing theory new or
updated for the second edition a short new chapter on random
vectors that adds some advanced new material and supports topics
associated with discrete random processes reorganized chapters
that further clarify topics such as random processes including
markov and poisson and analysis in the time and frequency domain
a large collection of new matlab based problems and computer
projects assignments each chapter contains at least two computer
assignments  maintaining  the  simplified  intuitive  style  that
proved  effective  the  first  time  this  edition  integrates
corrections and improvements based on feedback from students and
teachers  focused  on  strengthening  the  reader  s  grasp  of
underlying mathematical concepts the book combines an abundance
of practical applications examples and other tools to simplify
unnecessarily  difficult  solutions  to  varying  engineering
problems  in  communications  signal  processing  networks  and
associated fields

rigorous exposition suitable for elementary instruction covers
measure theory axiomatization of probability theory processes
with independent increments markov processes and limit theorems
for  random  processes  more  a  wealth  of  results  ideas  and
techniques distinguish this text introduction bibliography 1969
edition

today the theory of random processes represents a large field of
mathematics  with  many  different  branches  and  the  task  of
choosing topics for a brief introduction to this theory is far
from being simple this introduction to the theory of random
processes uses mathematical models that are simple but have some
importance  for  applications  we  consider  different  processes
whose development in time depends on some random factors the
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fundamental  problem  can  be  briefly  circumscribed  in  the
following way given some relatively simple characteristics of a
process compute the probability of another event which may be
very complicated or estimate a random variable which is related
to the behaviour of the process the models that we consider are
chosen  in  such  a  way  that  it  is  possible  to  discuss  the
different methods of the theory of random processes by referring
to these models the book starts with a treatment of homogeneous
markov processes with a countable number of states the main
topic  is  the  ergodic  theorem  the  method  of  kolmogorov  s
differential equations secs 1 4 and the brownian motion process
the  connecting  link  being  the  transition  from  kolmogorov  s
differential difference equations for random walk to a limit
diffusion equation sec 5

the  theory  of  probability  is  a  powerful  tool  that  helps
electrical and computer engineers to explain model analyze and
design  the  technology  they  develop  the  text  begins  at  the
advanced undergraduate level assuming only a modest knowledge of
probability and progresses through more complex topics mastered
at graduate level the first five chapters cover the basics of
probability and both discrete and continuous random variables
the later chapters have a more specialized coverage including
random vectors gaussian random vectors random processes markov
chains and convergence describing tools and results that are
used extensively in the field this is more than a textbook it is
also  a  reference  for  researchers  working  in  communications
signal processing and computer network traffic analysis with
over 300 worked examples some 800 homework problems and sections
for exam preparation this is an essential companion for advanced
undergraduate and graduate students further resources for this
title including solutions for instructors only are available
online at cambridge org 9780521864701

devising  and  investigating  random  processes  that  describe
mathematical  models  of  phenomena  is  a  major  aspect  of
probability  theory  applications  stochastic  methods  have
penetrated  into  an  unimaginably  wide  scope  of  problems
encountered by researchers who need stochastic methods to solve
problems and further their studies this handbook supplies the
knowledge you need on the modern theory of random processes
packed with methods models of random processes a handbook for
mathematicians and engineers presents definitions and properties
on  such  widespread  processes  as  poisson  markov  semi  markov
gaussian and branching processes and on special processes such
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as cluster self exiting double stochastic poisson gauss poisson
and  extremal  processes  occurring  in  a  variety  of  different
practical  problems  the  handbook  is  based  on  an  axiomatic
definition  of  probability  space  with  strict  definitions  and
constructions of random processes emphasis is placed on the
constructive definition of each class of random processes so
that  a  process  is  explicitly  defined  by  a  sequence  of
independent random variables and can easily be implemented into
the  modelling  models  of  random  processes  a  handbook  for
mathematicians  and  engineers  will  be  useful  to  researchers
engineers postgraduate students and teachers in the fields of
mathematics  physics  engineering  operations  research  system
analysis econometrics and many others

three part treatment introduces basics plus theory of stochastic
differential equations and various limit theorems connected with
convergence of sequence of markov chains to markov process with
continuous time 1965 edition

publisher description

this volume first introduces the mathematical tools necessary
for understanding and working with a broad class of applied
stochastic  models  the  toolbox  includes  gaussian  processes
independently scattered measures such as gaussian white noise
and  poisson  random  measures  stochastic  integrals  compound
poisson  infinitely  divisible  and  stable  distributions  and
processes next it illustrates general concepts by handling a
transparent but rich example of a teletraffic model a minor
tuning of a few parameters of the model leads to different
workload regimes including wiener process fractional brownian
motion and stable lévy process the simplicity of the dependence
mechanism  used  in  the  model  enables  us  to  get  a  clear
understanding of long and short range dependence phenomena the
model also shows how light or heavy distribution tails lead to
continuous gaussian processes or to processes with jumps in the
limiting  regime  finally  in  this  volume  readers  will  find
discussions on the multivariate extensions that admit a variety
of completely different applied interpretations the reader will
quickly become familiar with key concepts that form a language
for many major probabilistic models of real world phenomena but
are often neglected in more traditional courses of stochastic
processes

this book offers an interesting straightforward introduction to
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probability  and  random  processes  while  helping  readers  to
develop their problem solving skills the book enables them to
understand how to make the transition from real problems to
probability models for those problems to keep users motivated
the author uses a number of practical applications from various
areas of electrical and computer engineering that demonstrate
the  relevance  of  probability  theory  to  engineering  practice
discrete time random processes are used to bridge the transition
between random variables and continuous time random processes
additional material has been added to the second edition to
provide a more substantial introduction to random processes the
book s first five chapters form the basis of a traditional
introduction to probability and random variables in addition to
the standard topics it offers optional sections on modeling
computer methods combinatories reliability and entropy chapters
4 through 9 can accommodate a one semester senior first year
graduate course on random processes and linear systems as well
as markov chains and queuing theory and karhunen loeve expansion
continuity derivatives and integrals amplitude modulation wiener
and kalman filters and time reversed markov chains features
chapter overviews brief introduction outlining chapter coverage
and learning objectives chapter summaries concise easy reference
sections  providing  quick  overviews  of  each  chapter  s  major
topics  checklist  of  important  terms  annotated  references
suggestions  of  timely  resources  for  additional  coverage  of
critical material numerous examples a wide selection of fully
worked out real world examples problems over 700 in all

a  textbook  for  courses  related  to  probability  and  random
processes for engineering students at both graduate and post
graduate  levels  the  text  explains  concepts  with  suitable
examples  and  graphic  representations  since  the  concepts  of
random processes are built upon the concepts of probability and
statistics  one  chapter  is  dedicated  to  probability  and
statistics
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