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probability spaces combinatorial analysis discrete random variables expectation
of discrete random variables continuous random variables jointly distributed
random  variables  expectations  and  the  central  limit  theorem  moment
generating functions and characteristic functions random walks and poisson
processes

the nature of probability theory the sample space elements of combinatorial
analysis fluctuations in coin tossing and random walks combination of events
conditional probability stochastic independence the binomial and the poisson
distributions the normal approximation to the binomial distribution unlimited
sequences  of  bernoulli  trials  random  variables  expectation  laws  of  large
numbers  integral  valued  variables  generating  functions  compound
distributions  branching  processes  recurrent  events  renewal  theory  random
walk and ruin problems markov chains algebraic treatment of finite markov
chains the simplest time dependent stochastic processes answer to problems
index

the book provides an introduction in full  rigour of  discrete and continuous
probability without using algebras or sigma algebras only familiarity with first
year calculus is required starting with the framework of discrete probability it is
already possible to discuss random walk weak laws of large numbers and a first
central  limit  theorem  after  that  continuous  probability  infinitely  many
repetitions  strong  laws  of  large  numbers  and  branching  processes  are
extensively treated finally weak convergence is introduced and the central limit
theorem is proved the theory is illustrated with many original and surprising
examples  and  problems  taken  from  classical  applications  like  gambling
geometry or graph theory as well  as from applications in biology medicine
social sciences sports and coding theory book jacket

this book is an excellent introduction to probability theory for students who
have some general experience from university level mathematics in particular
analysis it would be suitable for reading in conjunction with a second or third
year course in probability theory besides the standard material the author has
included  sections  on  special  topics  for  example  percolation  and  statistical
mechanics which are direct applications of the theory

this book provides a first introduction to the methods of probability theory by
using the modern and rigorous techniques of measure theory and functional
analysis it is geared for undergraduate students mainly in mathematics and
physics  majors  but  also  for  students  from  other  subject  areas  such  as
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economics  finance  and  engineering  it  is  an  invaluable  source  either  for  a
parallel use to a related lecture or for its own purpose of learning it the first part
of  the book gives  a  basic  introduction to  probability  theory  it  explains  the
notions  of  random  events  and  random  variables  probability  measures
expectation  values  distributions  characteristic  functions  independence  of
random variables as well as different types of convergence and limit theorems
the first part contains two chapters the first chapter presents combinatorial
aspects of probability theory and the second chapter delves into the actual
introduction  to  probability  theory  which  contains  the  modern  probability
language the second part is devoted to some more sophisticated methods such
as conditional expectations martingales and markov chains these notions will
be fairly accessible after reading the first part

introduction to prob theory w feller v 2

overview  this  book  is  intended  as  a  textbook  in  probability  for  graduate
students  in  math  ematics  and  related  areas  such  as  statistics  economics
physics and operations research probability theory is a difficult but productive
marriage of mathemat ical  abstraction and everyday intuition and we have
attempted to exhibit this fact thus we may appear at times to be obsessively
careful in our presentation of the material but our experience has shown that
many students find them selves quite handicapped because they have never
properly come to grips with the subtleties of the definitions and mathematical
structures that form the foun dation of the field also students may find many of
the examples and problems to be computationally challenging but it is our
belief that one of the fascinat ing aspects of prob ability theory is its ability to
say something concrete about the world around us and we have done our best
to coax the student into doing explicit  calculations often in the context  of
apparently elementary models the practical applications of probability theory to
various scientific fields are far reaching and a specialized treatment would be
required to do justice to the interrelations between prob ability and any one of
these areas however to give the reader a taste of  the possibilities we have
included some examples particularly from the field of statistics such as order
statistics dirichlet distri butions and minimum variance unbiased estimation

the series is devoted to the publication of monographs and high level textbooks
in  mathematics  mathematical  methods  and  their  applications  apart  from
covering important areas of current interest a major aim is to make topics of an
interdisciplinary nature accessible to the non specialist the works in this series
are  addressed  to  advanced  students  and  researchers  in  mathematics  and
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theoretical physics in addition it can serve as a guide for lectures and seminars
on a graduate level the series de gruyter studies in mathematics was founded
ca 35 years ago by the late professor heinz bauer and professor peter gabriel
with  the  aim  to  establish  a  series  of  monographs  and  textbooks  of  high
standard  written  by  scholars  with  an  international  reputation  presenting
current fields of research in pure and applied mathematics while the editorial
board of the studies has changed with the years the aspirations of the studies
are unchanged in times of rapid growth of mathematical knowledge carefully
written monographs and textbooks written by experts are needed more than
ever not least to pave the way for the next generation of mathematicians in this
sense  the  editorial  board  and  the  publisher  of  the  studies  are  devoted  to
continue  the  studies  as  a  service  to  the  mathematical  community  please
submit  any  book  proposals  to  niels  jacob  titles  in  planning  include  flavia
smarazzo and alberto tesei measure theory radon measures young measures
and applications to parabolic problems 2019 elena cordero and luigi rodino time
frequency analysis  of  operators 2019 mark m meerschaert  alla  sikorskii  and
mohsen zayernouri stochastic and computational models for fractional calculus
second edition 2020 mariusz lemańczyk ergodic theory spectral theory joinings
and their applications 2020 marco abate holomorphic dynamics on hyperbolic
complex manifolds 2021 miroslava antic joeri van der veken and luc vrancken
differential geometry of submanifolds submanifolds of almost complex spaces
and almost product spaces 2021 kai liu ilpo laine and lianzhong yang complex
differential difference equations 2021 rajendra vasant gurjar kayo masuda and
masayoshi miyanishi affine space fibrations 2022

this classroom tested textbook is an introduction to probability theory with the
right  balance  between  mathematical  precision  probabilistic  intuition  and
concrete applications introduction to probability covers the material precisely
while avoiding excessive technical details after introducing the basic vocabulary
of randomness including events probabilities and random variables the text
offers the reader a first glimpse of the major theorems of the subject the law of
large  numbers  and  the  central  limit  theorem  the  important  probability
distributions  are  introduced organically  as  they  arise  from applications  the
discrete and continuous sides of probability are treated together to emphasize
their  similarities intended for students with a calculus background the text
teaches not only the nuts and bolts of probability theory and how to solve
specific problems but also why the methods of solution work

this textbook is an introduction to probability theory using measure theory it is
designed for  graduate students in a  variety of  fields mathematics  statistics
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economics  management  finance  computer  science  and  engineering  who
require  a  working  knowledge  of  probability  theory  that  is  mathematically
precise but without excessive technicalities the text provides complete proofs of
all the essential introductory results nevertheless the treatment is focused and
accessible  with the measure theory  and mathematical  details  presented in
terms  of  intuitive  probabilistic  concepts  rather  than  as  separate  imposing
subjects in this new edition many exercises and small additional topics have
been added and existing ones expanded the text strikes an appropriate balance
rigorously developing probability theory while avoiding unnecessary detail

elements of probability theory presents the methods of the theory of probability
this book is divided into seven chapters that discuss the general rule for the
multiplication of probabilities the fundamental properties of the subject matter
and the classical definition of probability the introductory chapters deal with
the  functions  of  random  variables  continuous  random  variables  numerical
characteristics of probability distributions center of the probability distribution
of a random variable definition of the law of large numbers stability of  the
sample mean and the method of moments and chebyshev s theorem the next
chapters consider the limit theorem of de moivre laplace and the solution of
two fundamental problems in the theory of errors the discussion then shifts to
the  best  linear  approximation  to  the  regression  function  the  concluding
chapters look into the central limit theorem of lyapunov and the significance of
the  value  of  the  coefficient  of  correlation  the  book  can  provide  useful
information to the statisticians students and researchers

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 particularly martingales and markov chains topics include standard
results regarding discrete parameter martingales and doob s inequalities the
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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

this introduction to probability theory transforms a highly abstract subject into
a  series  of  coherent  concepts  its  extensive  discussions  and clear  examples
written  in  plain  language  expose  students  to  the  rules  and  methods  of
probability numerous exercises foster the development of problem solving skills
and all problems feature step by step solutions 1997 edition

this book presents a rigorous exposition of probability theory for a variety of
applications  the  first  part  of  the  book  is  a  self  contained  account  of  the
fundamentals material suitable for advanced study is then developed from the
basic concepts emphasis is placed on examples sound interpretation of results
and scope for applications a distinctive feature of the book is that it discusses
modern applications seldom covered in traditional texts two cases in point are
risk theory or comparison of distributions and stochastic optimization the book
also includes some recent developments of probability theory for example limit
theorems for  sums of  dependent  variables  nonlinear  and nonclassical  limit
theorems simplified proofs and a unified approach to the exposition of many
results are other key features the book may be used as a textbook for graduate
students and advanced undergraduates and as a work of reference

models of  reality probability discrete random variables and their  probability
distributions continuous random variables and their  probability distributions
multivariate  probability  distributions  functions  of  random  variables  some
approximations to probability distributions limit theorems statitical applications
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