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This book explores important aspects of Markov and hidden Markov processes
and the applications of these ideas to various problems in computational biology.
The book starts from first principles, so that no previous knowledge of
probability is necessary. However, the work is rigorous and mathematical,
making it useful to engineers and mathematicians, even those not interested in
biological applications. A range of exercises is provided, including drillsto
familiarize the reader with concepts and more advanced problems that require
deep thinking about the theory. Biological applications are taken from post-
genomic biology, especially genomics and proteomics.

The topics examined include standard material such as the Perron-Frobenius
theorem, transient and recurrent states, hitting probabilities and hitting times,
maximum likelihood estimation, the Viterbi algorithm, and the Baum-Welch
agorithm. The book contains discussions of extremely useful topics not usually
seen at the basic level, such as ergodicity of Markov processes, Markov Chain
Monte Carlo (MCMC), information theory, and large deviation theory for both
i.i.d and Markov processes. The book also presents state-of-the-art realization
theory for hidden Markov models. Among biological applications, it offersan in-
depth look at the BLAST (Basic Local Alignment Search Technique) algorithm,
including a comprehensive explanation of the underlying theory. Other
applications such as profile hidden Markov models are al so explored.
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This book explores important aspects of Markov and hidden Markov processes and the applications of these
ideas to various problems in computational biology. The book starts from first principles, so that no previous
knowledge of probability is necessary. However, the work is rigorous and mathematical, making it useful to
engineers and mathematicians, even those not interested in biological applications. A range of exercisesis
provided, including drills to familiarize the reader with concepts and more advanced problems that require
deep thinking about the theory. Biological applications are taken from post-genomic biology, especially
genomics and proteomics.

The topics examined include standard material such as the Perron-Frobenius theorem, transient and recurrent
states, hitting probabilities and hitting times, maximum likelihood estimation, the Viterbi algorithm, and the
Baum-Welch algorithm. The book contains discussions of extremely useful topics not usually seen at the
basic level, such as ergodicity of Markov processes, Markov Chain Monte Carlo (MCMC), information
theory, and large deviation theory for both i.i.d and Markov processes. The book also presents state-of -the-
art realization theory for hidden Markov models. Among biological applications, it offers an in-depth look at
the BLAST (Basic Local Alignment Search Technique) algorithm, including a comprehensive explanation of
the underlying theory. Other applications such as profile hidden Markov models are also explored.
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Editorial Review

Review
"This book will serve as a solid and invaluable reference.”--Byung-Jun Y oon, Quarterly Review of Biology

From the Back Cover

"This book provides aterrific introduction to an important and widely studied field--Markov processes
(including hidden Markov processes)--with a particular view toward applications to problemsin biology.
With awonderful balance of rigor, intuition, and choice of topics, the book gives a unique treatment of the
subject for those interested in both fundamental theory and important applications.”--Sanjeev Kulkar ni,
Princeton University

"Vidyasagar uses sound scholarship to address hidden Markov processes and their application to problemsin
computational biology, in particular to genomics and proteomics. The well-organized book examines topics
not often covered, such as realization theory and order determination for hidden Markov processes, and also
looks at significant properties such as ergodicity and mixing. This work will be useful to systems researchers
as well as computational biologists."--Steve Mar cus, University of Maryland

About the Author

M. Vidyasagar isthe Cecil and Ida Green Chair in Systems Biology Science at the University of Texas,
Dallas. His many books include Computational Cancer Biology: An Interaction Network Approach and
Control System Synthesis: A Factorization Approach.

Users Review
From reader reviews:
Shirley Gilliam:

Information is provisions for folks to get better life, information presently can get by anyone at everywhere.
The information can be a expertise or any news even an issue. What people must be consider while those
information which isinside the former life are challenging be find than now is taking seriously which oneis
suitable to believe or which one the resource are convinced. If you get the unstable resource then you
understand it as your main information we will see huge disadvantage for you. All those possibilities will not
happen with you if you take Hidden Markov Processes: Theory and Applications to Biology (Princeton
Seriesin Applied Mathematics) as the daily resource information.

Gerri Pettit:

People livein this new day time of lifestyle always make an effort to and must have the free time or they will
get large amount of stress from both way of life and work. So , whenever we ask do people have free time,
we will say absolutely indeed. People is human not just arobot. Then we consult again, what kind of activity
are you experiencing when the spare time coming to a person of course your answer can unlimited right.



Then do you try this one, reading guides. It can be your alternative with spending your spare time, the
particular book you have read is usually Hidden Markov Processes: Theory and Applications to Biology
(Princeton Seriesin Applied Mathematics).

John Ray:

Hidden Markov Processes: Theory and Applications to Biology (Princeton Seriesin Applied Mathematics)
can be one of your beginner books that are good idea. We all recommend that straight away because this e-
book has good vacabulary that could increase your knowledge in vocabulary, easy to understand, bit
entertaining but nevertheless delivering the information. The article author giving his/her effort that will put
every word into enjoyment arrangement in writing Hidden Markov Processes: Theory and Applicationsto
Biology (Princeton Seriesin Applied Mathematics) nevertheless doesn't forget the main position, giving the
reader the hottest as well as based confirm resource information that maybe you can be one among it. This
great information could drawn you into new stage of crucial thinking.

Dani€dlle Rucks:

What is your hobby? Have you heard this question when you got learners? We believe that that question was
given by teacher to their students. Many kinds of hobby, Every individual has different hobby. And also you
know that little person like reading or as reading through become their hobby. Y ou should know that reading
isvery important and also book as to be the matter. Book isimportant thing to provide you knowledge,
except your own personal teacher or lecturer. Y ou will find good news or update with regards to something
by book. A substantial number of sorts of books that can you take to be your object. One of them are these
claims Hidden Markov Processes. Theory and Applications to Biology (Princeton Seriesin Applied
Mathematics).
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