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Alla G. Kravets Iosif Ilʹich Gikhman Lajos Takács Stamatis Cambanis Melanie H.
Ross Andreĭ Nikolaevich Tikhonov L. Takacs Carl August Stetefeldt

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

it is not so very long ago that up to date text books on statistics were almost non
existent in the last few decades this deficiency has largely been remedied but in
order to cope with a broad and rapidly expanding subject many of these books
have been fairly big and expensive the success of methuen s existing series of
monographs in  physics  or  in  biology for  example stresses  the value of  short
inexpensive treatments to which a student can turn for an introduc tion to or a
revision  of  specialised  topics  in  this  new  methuen  series  the  still  growing
importance of prob ability theory in its applied aspects has been recognised by
coupling together probability and statistics and included in the series are some of
the newer applications of probability theory to stochastic models in various fields
storage and service problems monte carlo techniques etc as well as monographs
on particular  statistical  topics  m s  bartlett  ix  author  s  preface  the  theory  of
stochastic  processes  has  developed  in  the  last  three  decades  its  field  of
application is constantly expanding and at present it is being applied in nearly
every  branch  of  science  so  far  several  books  have  been  written  on  the
mathematical theory of stochastic processes the nature of this book is different
because it is primarily a collection of problems and their solutions and is intended
for readers who are already familiar with probability theory

at the end of 1960s and the beginning of 1970s when the russian version of this
book was written the general theory of random processes did not operate widely
with  such  notions  as  semimartingale  stochastic  integral  with  respect  to
semimartingale the ito formula for semimartingales etc at that time in stochastic
calculus  theory  of  martingales  the  main  object  was  the  square  integrable
martingale in a short time this theory was applied to such areas as nonlinear
filtering optimal stochastic control statistics for diffusion type processes in the
first edition of these volumes the stochastic calculus based on square integrable
martingale theory was presented in detail  with the proof of  the doob meyer
decomposition  for  submartingales  and  the  description  of  a  structure  for
stochastic integrals in the first volume general theory these results were used for
a presentation of further important facts such as the girsanov theorem and its
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generalizations theorems on the innovation pro cesses structure of the densities
radon  nikodym  derivatives  for  absolutely  continuous  measures  being
distributions of diffusion and itô type processes and existence theorems for weak
and strong solutions of stochastic differential equations all the results and facts
mentioned above have played a key role in the derivation of general equations for
nonlinear filtering prediction and smoothing of random processes

a considerable number of problems in the statistics of random processes are
formulated within the following scheme on a certain probability space q ff p a
partially  observable  random  process  lj  lj  t  0  is  given  with  only  the  second
component n t 0 observed at any time t it  is required based on h g s sst to
estimate the unobservable state lj this problem of estimating in other words the
filtering problem 0 from h will be discussed in this book it is well known that if m
lj

these volumes cover non linear filtering prediction and smoothing theory and its
applications to the problem of optimal estimation control with incomplete data
information theory and sequential  testing of hypothesis also presented is the
theory of martingales of interest to those who deal with problems in financial
mathematics  these  editions  include  new  material  expanded  chapters  and
comments on recent progress in the field

this book is devoted to unstable solutions of stochastic differential equations sdes
despite the huge interest in the theory of sdes this book is the first to present a
systematic study of the instability and asymptotic behavior of the corresponding
unstable stochastic systems the limit theorems contained in the book are not
merely  of  purely  mathematical  value  rather  they  also  have  practical  value
instability or violations of stability are noted in many phenomena and the authors
attempt to apply mathematical and stochastic methods to deal with them the
main  goals  include  exploration  of  brownian  motion  in  environments  with
anomalies and study of the motion of the brownian particle in layered media a
fairly  wide  class  of  continuous  markov  processes  is  obtained  in  the  limit  it
includes markov processes with discontinuous transition densities processes that
are not solutions of any itô s sdes and the bessel diffusion process the book is self
contained with presentation of definitions and auxiliary results in an appendix it
will  be  of  value  for  specialists  in  stochastic  analysis  and  sdes  as  well  as  for
researchers in other fields who deal with unstable systems and practitioners who
apply stochastic models to describe phenomena of instability

this book focuses on open issues of society 5 0 a new paradigm of a society that
balances a human centred approach and technologies based on cyber physical
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systems and artificial intelligence the book contains results of how intelligent or
cyber physical systems help to improve the quality of life in society despite new
challenges discusses implemented breakthrough systems models programs and
methods that cover the following topics biomedicine and healthcare innovations
in socio economic systems intelligent energetics advances in transport systems
human centric technologies these approaches help to improve human society
using cyber physical systems in a dramatically changing environment the target
audience of the book are practitioners enterprises representatives scientists phd
and master students who perform scientific research on the application of cyber
physical systems towards society 5 0

markov chains markov processes non markovian processes solutions of problems
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