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Provides a comprehensive analysis of modern theories of cloud microphysical
processes and their representation in numerical cloud models.
An Introduction to Stochastic Modeling, Student Solutions Manual (e-only)
Market_Desc: · Statisticians· Engineers· Computer Scientists· Senior/Graduate Level
Students· Professors of Stochastics Processes Special Features: · Focuses on the
application of stochastic process with emphasis on queuing networks and reversibility. ·
Describes processes from a probabilistic instead of an analytical point of view. About
The Book: The book provides a non measure theoretic introduction to stochastic
processes, probabilistic intuition and insight in thinking about problems. This revised
edition contains additional material on compound Poisson random variables including
an identity which can be used to efficiently compute moments, Poisson approximations;
and coverage of the mean time spent in transient states as well as examples relating to
the Gibb's sampler, the Metropolis algorithm and mean cover time in star graphs.
Markov processes are processes that have limited memory. In particular, their
dependence on the past is only through the previous state. They are used to model the
behavior of many systems including communications systems, transportation networks,
image segmentation and analysis, biological systems and DNA sequence analysis,
random atomic motion and diffusion in physics, social mobility, population studies,
epidemiology, animal and insect migration, queueing systems, resource management,
dams, financial engineering, actuarial science, and decision systems. Covering a wide
range of areas of application of Markov processes, this second edition is revised to
highlight the most important aspects as well as the most recent trends and applications
of Markov processes. The author spent over 16 years in the industry before returning to
academia, and he has applied many of the principles covered in this book in multiple
research projects. Therefore, this is an applications-oriented book that also includes
enough theory to provide a solid ground in the subject for the reader. Presents both the
theory and applications of the different aspects of Markov processes Includes
numerous solved examples as well as detailed diagrams that make it easier to
understand the principle being presented Discusses different applications of hidden
Markov models, such as DNA sequence analysis and speech analysis.
An introduction to stochastic processes through the use of R Introduction to Stochastic
Processes with R is an accessible and well-balanced presentation of the theory of
stochastic processes, with an emphasis on real-world applications of probability theory
in the natural and social sciences. The use of simulation, by means of the popular
statistical freeware R, makes theoretical results come alive with practical, hands-on
demonstrations. Written by a highly-qualified expert in the field, the author presents
numerous examples from a wide array of disciplines, which are used to illustrate
concepts and highlight computational and theoretical results. Developing readers’
problem-solving skills and mathematical maturity, Introduction to Stochastic Processes
with R features: Over 200 examples and 600 end-of-chapter exercises A tutorial for
getting started with R, and appendices that contain review material in probability and
matrix algebra Discussions of many timely and interesting supplemental topics
including Markov chain Monte Carlo, random walk on graphs, card shuffling, BlackPage 1/11
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Scholes options pricing, applications in biology and genetics, cryptography,
martingales, and stochastic calculus Introductions to mathematics as needed in order to
suit readers at many mathematical levels A companion website that includes relevant
data files as well as all R code and scripts used throughout the book Introduction to
Stochastic Processes with R is an ideal textbook for an introductory course in
stochastic processes. The book is aimed at undergraduate and beginning graduatelevel students in the science, technology, engineering, and mathematics disciplines.
The book is also an excellent reference for applied mathematicians and statisticians
who are interested in a review of the topic.
Introduction to Probability Models, Tenth Edition, provides an introduction to elementary
probability theory and stochastic processes. There are two approaches to the study of
probability theory. One is heuristic and nonrigorous, and attempts to develop in
students an intuitive feel for the subject that enables him or her to think probabilistically.
The other approach attempts a rigorous development of probability by using the tools of
measure theory. The first approach is employed in this text. The book begins by
introducing basic concepts of probability theory, such as the random variable,
conditional probability, and conditional expectation. This is followed by discussions of
stochastic processes, including Markov chains and Poison processes. The remaining
chapters cover queuing, reliability theory, Brownian motion, and simulation. Many
examples are worked out throughout the text, along with exercises to be solved by
students. This book will be particularly useful to those interested in learning how
probability theory can be applied to the study of phenomena in fields such as
engineering, computer science, management science, the physical and social sciences,
and operations research. Ideally, this text would be used in a one-year course in
probability models, or a one-semester course in introductory probability theory or a
course in elementary stochastic processes. New to this Edition: 65% new chapter
material including coverage of finite capacity queues, insurance risk models and
Markov chains Contains compulsory material for new Exam 3 of the Society of
Actuaries containing several sections in the new exams Updated data, and a list of
commonly used notations and equations, a robust ancillary package, including a ISM,
SSM, and test bank Includes SPSS PASW Modeler and SAS JMP software packages
which are widely used in the field Hallmark features: Superior writing style Excellent
exercises and examples covering the wide breadth of coverage of probability topics
Real-world applications in engineering, science, business and economics
NASA's current missions to the International Space Station (ISS) and potential future
exploration missions involving extended stays by astronauts on the lunar surface, as
well as the possibility of near- Earth object (NEO) or Mars missions, present challenges
in protecting astronauts from radiation risks. These risks arise from a number of
sources, including solar particle events (SPEs), galactic cosmic rays (GCRs),
secondary radiation from surface impacts, and even the nuclear isotope power sources
transported with the astronauts. The serious early and late radiation health effects
potentially posed by these exposures are equally varied, ranging from early signs of
radiation sickness to cancer induction. Other possible effects include central nervous
system damage, cataracts, cardiovascular damage, heritable effects, impaired wound
healing, and infertility. Recent research, much of which has been sponsored by NASA,
has focused on understanding and quantifying the radiation health risks posed by
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space radiation environments. Although many aspects of the space radiation
environments are now relatively well characterized, important uncertainties still exist
regarding biological effects and thus regarding the level and types of risks faced by
astronauts. This report presents an evaluation of NASA's proposed space radiation
cancer risk assessment model, which is described in the 2011 NASA report, Space
Radiation Cancer Risk Projections and Uncertainties--2010. The evaluation in
Technical Evaluation of the NASA Model for Cancer Risk to Astronauts Due to Space
Radiation considers the model components, input data (for the radiation types,
estimated doses, and epidemiology), and the associated uncertainties. This report also
identifies gaps in NASA's current research strategy for reducing the uncertainties in
cancer induction risks.
Building upon the previous editions, this textbook is a first course in stochastic
processes taken by undergraduate and graduate students (MS and PhD students from
math, statistics, economics, computer science, engineering, and finance departments)
who have had a course in probability theory. It covers Markov chains in discrete and
continuous time, Poisson processes, renewal processes, martingales, and option
pricing. One can only learn a subject by seeing it in action, so there are a large number
of examples and more than 300 carefully chosen exercises to deepen the reader’s
understanding. Drawing from teaching experience and student feedback, there are
many new examples and problems with solutions that use TI-83 to eliminate the tedious
details of solving linear equations by hand, and the collection of exercises is much
improved, with many more biological examples. Originally included in previous editions,
material too advanced for this first course in stochastic processes has been eliminated
while treatment of other topics useful for applications has been expanded. In addition,
the ordering of topics has been improved; for example, the difficult subject of
martingales is delayed until its usefulness can be applied in the treatment of
mathematical finance.
Serving as the foundation for a one-semester course in stochastic processes for
students familiar with elementary probability theory and calculus, Introduction to
Stochastic Modeling, Fourth Edition, bridges the gap between basic probability and an
intermediate level course in stochastic processes. The objectives of the text are to
introduce students to the standard concepts and methods of stochastic modeling, to
illustrate the rich diversity of applications of stochastic processes in the applied
sciences, and to provide exercises in the application of simple stochastic analysis to
realistic problems. New to this edition: Realistic applications from a variety of disciplines
integrated throughout the text, including more biological applications Plentiful,
completely updated problems Completely updated and reorganized end-of-chapter
exercise sets, 250 exercises with answers New chapters of stochastic differential
equations and Brownian motion and related processes Additional sections on
Martingale and Poisson process Realistic applications from a variety of disciplines
integrated throughout the text Extensive end of chapter exercises sets, 250 with
answers Chapter 1-9 of the new edition are identical to the previous edition New!
Chapter 10 - Random Evolutions New! Chapter 11- Characteristic functions and Their
Applications
Drawing from many sources in the literature, Stochastic Dominance and Applications to
Finance, Risk and Economics illustrates how stochastic dominance (SD) can be used
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as a method for risk assessment in decision making. It provides basic background on
SD for various areas of applications. Useful Concepts and Techniques for Economics
ApplicationsThe
This unique two-volume set presents the subjects of stochastic processes, information
theory, and Lie groups in a unified setting, thereby building bridges between fields that
are rarely studied by the same people. Unlike the many excellent formal treatments
available for each of these subjects individually, the emphasis in both of these volumes
is on the use of stochastic, geometric, and group-theoretic concepts in the modeling of
physical phenomena. Stochastic Models, Information Theory, and Lie Groups will be of
interest to advanced undergraduate and graduate students, researchers, and
practitioners working in applied mathematics, the physical sciences, and engineering.
Extensive exercises and motivating examples make the work suitable as a textbook for
use in courses that emphasize applied stochastic processes or differential geometry.
Ancient Supercontinents and the Paleogeography of Earth offers a systematic
examination of Precambrian cratons and supercontinents. Through detailed maps of
drift histories and paleogeography of each continent, this book examines topics related
to Earth’s tectonic evolution prior to Pangea, including plate kinematics, orogenic
development, and paleoenvironments. Additionally, this book discusses the
methodologies used, principally paleomagnetism and tectonostratigraphy, and
addresses geophysical topics of mantle dynamics and geodynamo evolution over
billions of years. Structured clearly with consistent coverage for Precambrian cratons,
this book combines state-of-the-art paleomagnetic and geochronologic data to
reconstruct the paleogeography of the Earth in the context of major climatic events
such as global glaciations. It is an ideal, up-to>date reference for geoscientists and
geographers looking for answers to questions surrounding the tectonic evolution of
Earth. Provides robust paleogeographies of Precambrian cratons based on high-quality
paleomagnetic and geochronologic data and critically tested by global geological
datasets Includes links to updated databases for the Precambrian such as
PALEOMAGIA and the Global Paleomagnetic Database (GPMDB) Presents full-color
maps of the drift histories of each continent as well as their paleogeographies
Discusses key questions regarding continental drift, the supercontinent cycle, and the
geomagnetic dipole hypothesis and analyzes palaeography in the context of Earth’s
holistic evolution
These notes provide a concise introduction to stochastic differential equations and their
application to the study of financial markets and as a basis for modeling diverse
physical phenomena. They are accessible to non-specialists and make a valuable
addition to the collection of texts on the topic. --Srinivasa Varadhan, New York
University This is a handy and very useful text for studying stochastic differential
equations. There is enough mathematical detail so that the reader can benefit from this
introduction with only a basic background in mathematical analysis and probability.
--George Papanicolaou, Stanford University This book covers the most important
elementary facts regarding stochastic differential equations; it also describes some of
the applications to partial differential equations, optimal stopping, and options pricing.
The book's style is intuitive rather than formal, and emphasis is made on clarity. This
book will be very helpful to starting graduate students and strong undergraduates as
well as to others who want to gain knowledge of stochastic differential equations. I
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recommend this book enthusiastically. --Alexander Lipton, Mathematical Finance
Executive, Bank of America Merrill Lynch This short book provides a quick, but very
readable introduction to stochastic differential equations, that is, to differential equations
subject to additive ``white noise'' and related random disturbances. The exposition is
concise and strongly focused upon the interplay between probabilistic intuition and
mathematical rigor. Topics include a quick survey of measure theoretic probability
theory, followed by an introduction to Brownian motion and the Ito stochastic calculus,
and finally the theory of stochastic differential equations. The text also includes
applications to partial differential equations, optimal stopping problems and options
pricing. This book can be used as a text for senior undergraduates or beginning
graduate students in mathematics, applied mathematics, physics, financial
mathematics, etc., who want to learn the basics of stochastic differential equations. The
reader is assumed to be fairly familiar with measure theoretic mathematical analysis,
but is not assumed to have any particular knowledge of probability theory (which is
rapidly developed in Chapter 2 of the book).
Ruin Probabilities: Smoothness, Bounds, Supermartingale Approach deals with
continuous-time risk models and covers several aspects of risk theory. The first of them
is the smoothness of the survival probabilities. In particular, the book provides a
detailed investigation of the continuity and differentiability of the infinite-horizon and
finite-horizon survival probabilities for different risk models. Next, it gives some possible
applications of the results concerning the smoothness of the survival probabilities.
Additionally, the book introduces the supermartingale approach, which generalizes the
martingale one introduced by Gerber, to get upper exponential bounds for the infinitehorizon ruin probabilities in some generalizations of the classical risk model with risky
investments. Provides new original results Detailed investigation of the continuity and
differentiability of the infinite-horizon and finite-horizon survival probabilities, as well as
possible applications of these results An excellent supplement to current textbooks and
monographs in risk theory Contains a comprehensive list of useful references
This book applies methods from nonlinear dynamics to problems in neuroscience. It
uses modern mathematical approaches to understand patterns of neuronal activity
seen in experiments and models of neuronal behavior. The intended audience is
researchers interested in applying mathematics to important problems in neuroscience,
and neuroscientists who would like to understand how to create models, as well as the
mathematical and computational methods for analyzing them. The authors take a very
broad approach and use many different methods to solve and understand complex
models of neurons and circuits. They explain and combine numerical, analytical,
dynamical systems and perturbation methods to produce a modern approach to the
types of model equations that arise in neuroscience. There are extensive chapters on
the role of noise, multiple time scales and spatial interactions in generating complex
activity patterns found in experiments. The early chapters require little more than basic
calculus and some elementary differential equations and can form the core of a
computational neuroscience course. Later chapters can be used as a basis for a
graduate class and as a source for current research in mathematical neuroscience. The
book contains a large number of illustrations, chapter summaries and hundreds of
exercises which are motivated by issues that arise in biology, and involve both
computation and analysis. Bard Ermentrout is Professor of Computational Biology and
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Professor of Mathematics at the University of Pittsburgh. David Terman is Professor of
Mathematics at the Ohio State University.
An easily accessible, real-world approach to probability andstochastic processes
Introduction to Probability and Stochastic Processes withApplications presents a clear,
easy-to-understand treatment ofprobability and stochastic processes, providing readers
with asolid foundation they can build upon throughout their careers. Withan emphasis
on applications in engineering, applied sciences,business and finance, statistics,
mathematics, and operationsresearch, the book features numerous real-world
examples thatillustrate how random phenomena occur in nature and how to
useprobabilistic techniques to accurately model these phenomena. The authors discuss
a broad range of topics, from the basicconcepts of probability to advanced topics for
further study,including Itô integrals, martingales, and sigma algebras.Additional topical
coverage includes: Distributions of discrete and continuous random variablesfrequently
used in applications Random vectors, conditional probability, expectation,
andmultivariate normal distributions The laws of large numbers, limit theorems, and
convergence ofsequences of random variables Stochastic processes and related
applications, particularly inqueueing systems Financial mathematics, including pricing
methods such asrisk-neutral valuation and the Black-Scholes formula Extensive
appendices containing a review of the requisitemathematics and tables of standard
distributions for use inapplications are provided, and plentiful exercises, problems,
andsolutions are found throughout. Also, a related website featuresadditional exercises
with solutions and supplementary material forclassroom use. Introduction to Probability
and StochasticProcesses with Applications is an ideal book for probabilitycourses at the
upper-undergraduate level. The book is also avaluable reference for researchers and
practitioners in the fieldsof engineering, operations research, and computer science
whoconduct data analysis to make decisions in their everyday work.
The purpose, level, and style of this new edition conform to the tenets set forth in the original
preface. The authors continue with their tack of developing simultaneously theory and
applications, intertwined so that they refurbish and elucidate each other. The authors have
made three main kinds of changes. First, they have enlarged on the topics treated in the first
edition. Second, they have added many exercises and problems at the end of each chapter.
Third, and most important, they have supplied, in new chapters, broad introductory discussions
of several classes of stochastic processes not dealt with in the first edition, notably
martingales, renewal and fluctuation phenomena associated with random sums, stationary
stochastic processes, and diffusion theory.
The book is devoted to the results on large deviations for a class of stochastic processes.
Following an introduction and overview, the material is presented in three parts. Part 1 gives
necessary and sufficient conditions for exponential tightness that are analogous to conditions
for tightness in the theory of weak convergence. Part 2 focuses on Markov processes in metric
spaces. For a sequence of such processes, convergence of Fleming's logarithmically
transformed nonlinear semigroups is shown to imply the large deviation principle in a manner
analogous to the use of convergence of linear semigroups in weak convergence. Viscosity
solution methods provide applicable conditions for the necessary convergence. Part 3
discusses methods for verifying the comparison principle for viscosity solutions and applies the
general theory to obtain a variety of new and known results on large deviations for Markov
processes. In examples concerning infinite dimensional state spaces, new comparison
principles are derived for a class of Hamilton-Jacobi equations in Hilbert spaces and in spaces
of probability measures.
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This is a graduate level textbook that covers the fundamental topics in queuing theory. The
book has a broad coverage of methods to calculate important probabilities, and gives attention
to proving the general theorems. It includes many recent topics, such as server-vacation
models, diffusion approximations and optimal operating policies, and more about bulk-arrival
and bull-service models than other general texts. * Current, clear and comprehensive coverage
* A wealth of interesting and relevant examples and exercises to reinforce concepts *
Reference lists provided after each chapter for further investigation
An Introduction to Stochastic Modeling provides information pertinent to the standard concepts
and methods of stochastic modeling. This book presents the rich diversity of applications of
stochastic processes in the sciences. Organized into nine chapters, this book begins with an
overview of diverse types of stochastic models, which predicts a set of possible outcomes
weighed by their likelihoods or probabilities. This text then provides exercises in the
applications of simple stochastic analysis to appropriate problems. Other chapters consider the
study of general functions of independent, identically distributed, nonnegative random
variables representing the successive intervals between renewals. This book discusses as well
the numerous examples of Markov branching processes that arise naturally in various scientific
disciplines. The final chapter deals with queueing models, which aid the design process by
predicting system performance. This book is a valuable resource for students of engineering
and management science. Engineers will also find this book useful.
This compact yet thorough text zeros in on the parts of the theory that are particularly relevant
to applications . It begins with a description of Brownian motion and the associated stochastic
calculus, including their relationship to partial differential equations. It solves stochastic
differential equations by a variety of methods and studies in detail the one-dimensional case.
The book concludes with a treatment of semigroups and generators, applying the theory of
Harris chains to diffusions, and presenting a quick course in weak convergence of Markov
chains to diffusions. The presentation is unparalleled in its clarity and simplicity. Whether your
students are interested in probability, analysis, differential geometry or applications in
operations research, physics, finance, or the many other areas to which the subject applies,
you'll find that this text brings together the material you need to effectively and efficiently impart
the practical background they need.
Topics in Mathematical Modeling is an introductory textbook on mathematical modeling. The
book teaches how simple mathematics can help formulate and solve real problems of current
research interest in a wide range of fields, including biology, ecology, computer science,
geophysics, engineering, and the social sciences. Yet the prerequisites are minimal: calculus
and elementary differential equations. Among the many topics addressed are HIV; plant
phyllotaxis; global warming; the World Wide Web; plant and animal vascular networks; social
networks; chaos and fractals; marriage and divorce; and El Niño. Traditional modeling topics
such as predator-prey interaction, harvesting, and wars of attrition are also included. Most
chapters begin with the history of a problem, follow with a demonstration of how it can be
modeled using various mathematical tools, and close with a discussion of its remaining
unsolved aspects. Designed for a one-semester course, the book progresses from problems
that can be solved with relatively simple mathematics to ones that require more sophisticated
methods. The math techniques are taught as needed to solve the problem being addressed,
and each chapter is designed to be largely independent to give teachers flexibility. The book,
which can be used as an overview and introduction to applied mathematics, is particularly
suitable for sophomore, junior, and senior students in math, science, and engineering.
Divided into two volumes, the book begins with a pedagogical presentation of some of the
basic theory, with chapters on biochemical reactions, diffusion, excitability, wave propagation
and cellular homeostasis. The second, more extensive part discusses particular physiological
systems, with chapters on calcium dynamics, bursting oscillations and secretion, cardiac cells,
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muscles, intercellular communication, the circulatory system, the immune system, wound
healing, the respiratory system, the visual system, hormone physiology, renal physiology,
digestion, the visual system and hearing. New chapters on Calcium Dynamics,
Neuroendocrine Cells and Regulation of Cell Function have been included. Reviews from first
edition: Keener and Sneyd's Mathematical Physiology is the first comprehensive text of its kind
that deals exclusively with the interplay between mathematics and physiology. Writing a book
like this is an audacious act! -Society of Mathematical Biology Keener and Sneyd's is unique in
that it attempts to present one of the most important subfields of biology and medicine,
physiology, in terms of mathematical "language", rather than organizing materials around
mathematical methodology. -SIAM review
This book advances understanding of cloud microphysics and provides a unified theoretical
foundation for modeling cloud processes, for researchers and advanced students.

This definitive textbook provides a solid introduction to discrete and continuous
stochastic processes, tackling a complex field in a way that instils a deep understanding
of the relevant mathematical principles, and develops an intuitive grasp of the way
these principles can be applied to modelling real-world systems. It includes a careful
review of elementary probability and detailed coverage of Poisson, Gaussian and
Markov processes with richly varied queuing applications. The theory and applications
of inference, hypothesis testing, estimation, random walks, large deviations,
martingales and investments are developed. Written by one of the world's leading
information theorists, evolving over twenty years of graduate classroom teaching and
enriched by over 300 exercises, this is an exceptional resource for anyone looking to
develop their understanding of stochastic processes.
A collection of articles written by mathematicians and physicists, designed to describe
the state of the art in climate models with stochastic input. Mathematicians will benefit
from a survey of simple models, while physicists will encounter mathematically relevant
techniques at work.
The nervous system is made up of a large number of interacting elements. To
understand how such a complex system functions requires the construction and
analysis of computational models at many different levels. This book provides a step-bystep account of how to model the neuron and neural circuitry to understand the nervous
system at all levels, from ion channels to networks. Starting with a simple model of the
neuron as an electrical circuit, gradually more details are added to include the effects of
neuronal morphology, synapses, ion channels and intracellular signalling. The principle
of abstraction is explained through chapters on simplifying models, and how simplified
models can be used in networks. This theme is continued in a final chapter on
modelling the development of the nervous system. Requiring an elementary
background in neuroscience and some high school mathematics, this textbook is an
ideal basis for a course on computational neuroscience.
This book develops the theory of continuous and discrete stochastic processes within
the context of cell biology. A wide range of biological topics are covered including
normal and anomalous diffusion in complex cellular environments, stochastic ion
channels and excitable systems, stochastic calcium signaling, molecular motors,
intracellular transport, signal transduction, bacterial chemotaxis, robustness in gene
networks, genetic switches and oscillators, cell polarization, polymerization, cellular
length control, and branching processes. The book also provides a pedagogical
introduction to the theory of stochastic process – Fokker Planck equations, stochastic
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differential equations, master equations and jump Markov processes, diffusion
approximations and the system size expansion, first passage time problems, stochastic
hybrid systems, reaction-diffusion equations, exclusion processes, WKB methods,
martingales and branching processes, stochastic calculus, and numerical methods.
This text is primarily aimed at graduate students and researchers working in
mathematical biology and applied mathematicians interested in stochastic modeling.
Applied probabilists and theoretical physicists should also find it of interest. It assumes
no prior background in statistical physics and introduces concepts in stochastic
processes via motivating biological applications. The book is highly illustrated and
contains a large number of examples and exercises that further develop the models
and ideas in the body of the text. It is based on a course that the author has taught at
the University of Utah for many years.
This is the fourth volume in a series of survey articles covering many aspects of
mathematical fluid dynamics, a vital source of open mathematical problems and
exciting physics.
This is a concise, up-to-date introduction to extremal combinatorics for non-specialists.
Strong emphasis is made on theorems with particularly elegant and informative proofs
which may be called the gems of the theory. A wide spectrum of the most powerful
combinatorial tools is presented, including methods of extremal set theory, the linear
algebra method, the probabilistic method and fragments of Ramsey theory. A thorough
discussion of recent applications to computer science illustrates the inherent usefulness
of these methods.
Since the introduction of Hoares' Communicating Sequential Processes notation,
powerful new tools have transformed CSP into a practical way of describing industrialsized problems. This book gives you the fundamental grasp of CSP concepts you'll
need to take advantage of those tools.Part I provides a detailed foundation for working
with CSP, using as little mathematics as possible. It introduces the ideas behind
operational, denotational and algebraic models of CSP. Parts II and III go into greater
detail about theory and practice. Topics include: parallel operators, hiding and
renaming, piping and enslavement, buffers and communication, termination and
sequencing, and semantic theory. Three detailed practical case studies are also
presented.For anyone interested in modeling sequential processes.
The Second Edition features new problems that engage readers in contemporary
reactor design Highly praised by instructors, students, and chemical engineers,
Introduction to Chemical Engineering Kinetics & Reactor Design has been extensively
revised and updated in this Second Edition. The text continues to offer a solid
background in chemical reaction kinetics as well as in material and energy balances,
preparing readers with the foundation necessary for success in the design of chemical
reactors. Moreover, it reflects not only the basic engineering science, but also the
mathematical tools used by today’s engineers to solve problems associated with the
design of chemical reactors. Introduction to Chemical Engineering Kinetics & Reactor
Design enables readers to progressively build their knowledge and skills by applying
the laws of conservation of mass and energy to increasingly more difficult challenges in
reactor design. The first one-third of the text emphasizes general principles of chemical
reaction kinetics, setting the stage for the subsequent treatment of reactors intended to
carry out homogeneous reactions, heterogeneous catalytic reactions, and biochemical
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transformations. Topics include: Thermodynamics of chemical reactions Determination
of reaction rate expressions Elements of heterogeneous catalysis Basic concepts in
reactor design and ideal reactor models Temperature and energy effects in chemical
reactors Basic and applied aspects of biochemical transformations and bioreactors
About 70% of the problems in this Second Edition are new. These problems, frequently
based on articles culled from the research literature, help readers develop a solid
understanding of the material. Many of these new problems also offer readers
opportunities to use current software applications such as Mathcad and MATLAB®. By
enabling readers to progressively build and apply their knowledge, the Second Edition
of Introduction to Chemical Engineering Kinetics & Reactor Design remains a premier
text for students in chemical engineering and a valuable resource for practicing
engineers.

This book is an introduction to the modern approach to the theory of Markov
chains. The main goal of this approach is to determine the rate of convergence of
a Markov chain to the stationary distribution as a function of the size and
geometry of the state space. The authors develop the key tools for estimating
convergence times, including coupling, strong stationary times, and spectral
methods. Whenever possible, probabilistic methods are emphasized. The book
includes many examples and provides brief introductions to some central models
of statistical mechanics. Also provided are accounts of random walks on
networks, including hitting and cover times, and analyses of several methods of
shuffling cards. As a prerequisite, the authors assume a modest understanding of
probability theory and linear algebra at an undergraduate level. Markov Chains
and Mixing Times is meant to bring the excitement of this active area of research
to a wide audience.
An Introduction to Stochastic ModelingAcademic Press
Mathematics for Neuroscientists, Second Edition, presents a comprehensive
introduction to mathematical and computational methods used in neuroscience to
describe and model neural components of the brain from ion channels to single
neurons, neural networks and their relation to behavior. The book contains more
than 200 figures generated using Matlab code available to the student and
scholar. Mathematical concepts are introduced hand in hand with neuroscience,
emphasizing the connection between experimental results and theory. Fully
revised material and corrected text Additional chapters on extracellular potentials,
motion detection and neurovascular coupling Revised selection of exercises with
solutions More than 200 Matlab scripts reproducing the figures as well as a
selection of equivalent Python scripts
Markov chains are a particularly powerful and widely used tool for analyzing a
variety of stochastic (probabilistic) systems over time. This monograph will
present a series of Markov models, starting from the basic models and then
building up to higher-order models. Included in the higher-order discussions are
multivariate models, higher-order multivariate models, and higher-order hidden
models. In each case, the focus is on the important kinds of applications that can
be made with the class of models being considered in the current chapter.
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Special attention is given to numerical algorithms that can efficiently solve the
models. Therefore, Markov Chains: Models, Algorithms and Applications outlines
recent developments of Markov chain models for modeling queueing sequences,
Internet, re-manufacturing systems, reverse logistics, inventory systems, bioinformatics, DNA sequences, genetic networks, data mining, and many other
practical systems.
Markov chains are central to the understanding of random processes. This is not
only because they pervade the applications of random processes, but also
because one can calculate explicitly many quantities of interest. This textbook,
aimed at advanced undergraduate or MSc students with some background in
basic probability theory, focuses on Markov chains and quickly develops a
coherent and rigorous theory whilst showing also how actually to apply it. Both
discrete-time and continuous-time chains are studied. A distinguishing feature is
an introduction to more advanced topics such as martingales and potentials in
the established context of Markov chains. There are applications to simulation,
economics, optimal control, genetics, queues and many other topics, and
exercises and examples drawn both from theory and practice. It will therefore be
an ideal text either for elementary courses on random processes or those that
are more oriented towards applications.
Mathematically rigorous exposition of the basic theory of marked point processes
and piecewise deterministic stochastic processes Point processes are
constructed from scratch with detailed proofs Includes applications with examples
and exercises in survival analysis, branching processes, ruin probabilities, sports
(soccer), finance and risk management, and queueing theory Accessible to a
wider cross-disciplinary audience
Do the movements of animals, including humans, follow patterns that can be
described quantitatively by simple laws of motion? If so, then why? These
questions have attracted the attention of scientists in many disciplines, and
stimulated debates ranging from ecological matters to queries such as 'how can
there be free will if one follows a law of motion?' This is the first book on this
rapidly evolving subject, introducing random searches and foraging in a way that
can be understood by readers without a previous background on the subject. It
reviews theory as well as experiment, addresses open problems and
perspectives, and discusses applications ranging from the colonization of
Madagascar by Austronesians to the diffusion of genetically modified crops. The
book will interest physicists working in the field of anomalous diffusion and
movement ecology as well as ecologists already familiar with the concepts and
methods of statistical physics.
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