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This book is an introduction to financial mathematics. It is intended for graduate students in mathematics and for researchers
working in academia and industry. The focus on stochastic models in discrete time has two immediate benefits. First, the
probabilistic machinery is simpler, and one can discuss right away some of the key problems in the theory of pricing and hedging
of financial derivatives. Second, the paradigm of a complete financial market, where all derivatives admit a perfect hedge,
becomes the exception rather than the rule. Thus, the need to confront the intrinsic risks arising from market incomleteness
appears at a very early stage. The first part of the book contains a study of a simple one-period model, which also serves as a
building block for later developments. Topics include the characterization of arbitrage-free markets, preferences on asset profiles,
an introduction to equilibrium analysis, and monetary measures of financial risk. In the second part, the idea of dynamic hedging of
contingent claims is developed in a multiperiod framework. Topics include martingale measures, pricing formulas for derivatives,
American options, superhedging, and hedging strategies with minimal shortfall risk. This fourth, newly revised edition contains
more than one hundred exercises. It also includes material on risk measures and the related issue of model uncertainty, in
particular a chapter on dynamic risk measures and sections on robust utility maximization and on efficient hedging with convex risk
measures. Contents: Part I: Mathematical finance in one period Arbitrage theory Preferences Optimality and equilibrium Monetary
measures of risk Part II: Dynamic hedging Dynamic arbitrage theory American contingent claims Superhedging Efficient hedging
Hedging under constraints Minimizing the hedging error Dynamic risk measures
Operations research (OR) is a core discipline in military and defense management. Coming to the forefront initially during World
War II, OR provided critical contributions to logistics, supply chains, and strategic simulation, while enabling superior decisionmaking for Allied forces. OR has grown to include analytics and many applications, including artificial intelligence, cybersecurity,
and big data, and is the cornerstone of management science in manufacturing, marketing, telecommunications, and many other
fields. The Handbook of Military and Defense Operations Research presents the voices leading OR and analytics to new heights in
security through research, practical applications, case studies, and lessons learned in the field. Features Applies the experiences
of educators and practitioners working in the field Employs the latest technology developments in case studies and applications
Identifies best practices unique to the military, security, and national defense problem space Highlights similarities and
dichotomies between analyses and trends that are unique to military, security, and defense problems
An up-to-date version of the complete, self-contained introduction to matrix analysis theory and practice Providing accessible and
in-depth coverage of the most common matrix methods now used in statistical applications, Matrix Analysis for Statistics, Third
Edition features an easy-to-follow theorem/proof format. Featuring smooth transitions between topical coverage, the author
carefully justifies the step-by-step process of the most common matrix methods now used in statistical applications, including
eigenvalues and eigenvectors; the Moore-Penrose inverse; matrix differentiation; and the distribution of quadratic forms. An ideal
introduction to matrix analysis theory and practice, Matrix Analysis for Statistics, Third Edition features: • New chapter or section
coverage on inequalities, oblique projections, and antieigenvalues and antieigenvectors • Additional problems and chapter-end
practice exercises at the end of each chapter • Extensive examples that are familiar and easy to understand • Self-contained
chapters for flexibility in topic choice • Applications of matrix methods in least squares regression and the analyses of mean
vectors and covariance matrices Matrix Analysis for Statistics, Third Edition is an ideal textbook for upper-undergraduate and
graduate-level courses on matrix methods, multivariate analysis, and linear models. The book is also an excellent reference for
research professionals in applied statistics. James R. Schott, PhD, is Professor in the Department of Statistics at the University of
Central Florida. He has published numerous journal articles in the area of multivariate analysis. Dr. Schott’s research interests
include multivariate analysis, analysis of covariance and correlation matrices, and dimensionality reduction techniques.
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.
An Introduction to Stochastic Modeling, Student Solutions Manual (e-only)
Stochastic processes have wide relevance in mathematics both for theoretical aspects and for their numerous real-world
applications in various domains. They represent a very active research field which is attracting the growing interest of scientists
from a range of disciplines. This Special Issue aims to present a collection of current contributions concerning various topics
related to stochastic processes and their applications. In particular, the focus here is on applications of stochastic processes as
models of dynamic phenomena in research areas certain to be of interest, such as economics, statistical physics, queuing theory,
biology, theoretical neurobiology, and reliability theory. Various contributions dealing with theoretical issues on stochastic
processes are also included.
Offering the first comprehensive treatment of the theory of random measures, this book has a very broad scope, ranging from
basic properties of Poisson and related processes to the modern theories of convergence, stationarity, Palm measures,
conditioning, and compensation. The three large final chapters focus on applications within the areas of stochastic geometry,
excursion theory, and branching processes. Although this theory plays a fundamental role in most areas of modern probability,
much of it, including the most basic material, has previously been available only in scores of journal articles. The book is primarily
directed towards researchers and advanced graduate students in stochastic processes and related areas.
This concisely written book is a rigorous and self-contained introduction to the theory of continuous-time stochastic processes.
Balancing theory and applications, the authors use stochastic methods and concrete examples to model real-world problems from
engineering, biomathematics, biotechnology, and finance. Suitable as a textbook for graduate or advanced undergraduate
courses, the work may also be used for self-study or as a reference. The book will be of interest to students, pure and applied
mathematicians, and researchers or practitioners in mathematical finance, biomathematics, physics, and engineering.

Understanding Probability is a unique and stimulating approach to a first course in probability. The first part of the book
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demystifies probability and uses many wonderful probability applications from everyday life to help the reader develop a
feel for probabilities. The second part, covering a wide range of topics, teaches clearly and simply the basics of
probability. This fully revised third edition has been packed with even more exercises and examples and it includes new
sections on Bayesian inference, Markov chain Monte-Carlo simulation, hitting probabilities in random walks and Brownian
motion, and a new chapter on continuous-time Markov chains with applications. Here you will find all the material taught
in an introductory probability course. The first part of the book, with its easy-going style, can be read by anybody with a
reasonable background in high school mathematics. The second part of the book requires a basic course in calculus.
The fundamental mathematical tools needed to understand machine learning include linear algebra, analytic geometry,
matrix decompositions, vector calculus, optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students, or professionals, to efficiently learn the
mathematics. This self-contained textbook bridges the gap between mathematical and machine learning texts,
introducing the mathematical concepts with a minimum of prerequisites. It uses these concepts to derive four central
machine learning methods: linear regression, principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these derivations provide a starting point to
machine learning texts. For those learning the mathematics for the first time, the methods help build intuition and
practical experience with applying mathematical concepts. Every chapter includes worked examples and exercises to test
understanding. Programming tutorials are offered on the book's web site.
This textbook explores probability and stochastic processes at a level that does not require any prior knowledge except
basic calculus. It presents the fundamental concepts in a step-by-step manner, and offers remarks and warnings for
deeper insights. The chapters include basic examples, which are revisited as the new concepts are introduced. To aid
learning, figures and diagrams are used to help readers grasp the concepts, and the solutions to the exercises and
problems. Further, a table format is also used where relevant for better comparison of the ideas and formulae. The first
part of the book introduces readers to the essentials of probability, including combinatorial analysis, conditional
probability, and discrete and continuous random variable. The second part then covers fundamental stochastic
processes, including point, counting, renewal and regenerative processes, the Poisson process, Markov chains, queuing
models and reliability theory. Primarily intended for undergraduate engineering students, it is also useful for graduatelevel students wanting to refresh their knowledge of the basics of probability and stochastic processes.
This book provides a self-contained review of all the relevant topics in probability theory. A software package called
MAXIM, which runs on MATLAB, is made available for downloading. Vidyadhar G. Kulkarni is Professor of Operations
Research at the University of North Carolina at Chapel Hill.
Turbulence is a dangerous topic which is often at the origin of serious fights in the scientific meetings devoted to it since it
represents extremely different points of view, all of which have in common their complexity, as well as an inability to solve
the problem. It is even difficult to agree on what exactly is the problem to be solved. Extremely schematically, two
opposing points of view have been advocated during these last ten years: the first one is "statistical", and tries to model
the evolution of averaged quantities of the flow. This com has followed the glorious trail of Taylor and Kolmogorov,
munity, which believes in the phenomenology of cascades, and strongly disputes the possibility of any coherence or
order associated to turbulence. On the other bank of the river stands the "coherence among chaos" community, which
considers turbulence from a purely deterministic po int of view, by studying either the behaviour of dynamical systems, or
the stability of flows in various situations. To this community are also associated the experimentalists who seek to identify
coherent structures in shear flows.
This new edition of the well established text Scheduling - Theory, Algorithms, and Systems provides an up-to-date
coverage of important theoretical models in the scheduling literature as well as significant scheduling problems that occur
in the real world. It again includes supplementary material in the form of slide-shows from industry and movies that show
implementations of scheduling systems. The main structure of the book as per previous edition consists of three parts.
The first part focuses on deterministic scheduling and the related combinatorial problems. The second part covers
probabilistic scheduling models; in this part it is assumed that processing times and other problem data are random and
not known in advance. The third part deals with scheduling in practice; it covers heuristics that are popular with
practitioners and discusses system design and implementation issues. All three parts of this new edition have been
revamped and streamlined. The references have been made completely up-to-date. Theoreticians and practitioners alike
will find this book of interest. Graduate students in operations management, operations research, industrial engineering,
and computer science will find the book an accessible and invaluable resource. Scheduling - Theory, Algorithms, and
Systems will serve as an essential reference for professionals working on scheduling problems in manufacturing,
services, and other environments. Reviews of third edition: This well-established text covers both the theory and practice
of scheduling. The book begins with motivating examples and the penultimate chapter discusses some commercial
scheduling systems and examples of their implementations." (Mathematical Reviews, 2009)
This proceedings book discusses state-of-the-art research on uncertainty quantification in mechanical engineering,
including statistical data concerning the entries and parameters of a system to produce statistical data on the outputs of
the system. It is based on papers presented at Uncertainties 2020, a workshop organized on behalf of the Scientific
Committee on Uncertainty in Mechanics (Mécanique et Incertain) of the AFM (French Society of Mechanical Sciences),
the Scientific Committee on Stochastic Modeling and Uncertainty Quantification of the ABCM (Brazilian Society of
Mechanical Sciences) and the SBMAC (Brazilian Society of Applied Mathematics).
Stochastic differential equations are differential equations whose solutions are stochastic processes. They exhibit
appealing mathematical properties that are useful in modeling uncertainties and noisy phenomena in many disciplines.
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This book is motivated by applications of stochastic differential equations in target tracking and medical technology and,
in particular, their use in methodologies such as filtering, smoothing, parameter estimation, and machine learning. It
builds an intuitive hands-on understanding of what stochastic differential equations are all about, but also covers the
essentials of It calculus, the central theorems in the field, and such approximation schemes as stochastic Runge-Kutta.
Greater emphasis is given to solution methods than to analysis of theoretical properties of the equations. The book's
practical approach assumes only prior understanding of ordinary differential equations. The numerous worked examples
and end-of-chapter exercises include application-driven derivations and computational assignments. MATLAB/Octave
source code is available for download, promoting hands-on work with the methods.
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
"Offers a mathematical introduction to non-life insurance and, at the same time, to a multitude of applied stochastic
processes. It gives detailed discussions of the fundamental models for claim sizes, claim arrivals, the total claim amount,
and their probabilistic properties....The reader gets to know how the underlying probabilistic structures allow one to
determine premiums in a portfolio or in an individual policy." --Zentralblatt für Didaktik der Mathematik
This text on stochastic processes and their applications is based on a set of lectures given during the past several years
at the University of California, Santa Barbara (UCSB). It is an introductory graduate course designed for classroom
purposes. Its objective is to provide graduate students of statistics with an overview of some basic methods and
techniques in the theory of stochastic processes. The only prerequisites are some rudiments of measure and integration
theory and an intermediate course in probability theory. There are more than 50 examples and applications and 243
problems and complements which appear at the end of each chapter. The book consists of 10 chapters. Basic concepts
and definitions are pro vided in Chapter 1. This chapter also contains a number of motivating ex amples and applications
illustrating the practical use of the concepts. The last five sections are devoted to topics such as separability, continuity,
and measurability of random processes, which are discussed in some detail. The concept of a simple point process on
R+ is introduced in Chapter 2. Using the coupling inequality and Le Cam's lemma, it is shown that if its counting function
is stochastically continuous and has independent increments, the point process is Poisson. When the counting function is
Markovian, the sequence of arrival times is also a Markov process. Some related topics such as independent thinning
and marked point processes are also discussed. In the final section, an application of these results to flood modeling is
presented.
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.
In the third edition of this classic the chapter on quantum Marcov processes has been replaced by a chapter on
numerical treatment of stochastic differential equations to make the book even more valuable for practitioners.
Introduction to Stochastic Dynamic Programming presents the basic theory and examines the scope of applications of
stochastic dynamic programming. The book begins with a chapter on various finite-stage models, illustrating the wide
range of applications of stochastic dynamic programming. Subsequent chapters study infinite-stage models: discounting
future returns, minimizing nonnegative costs, maximizing nonnegative returns, and maximizing the long-run average
return. Each of these chapters first considers whether an optimal policy need exist—providing counterexamples where
appropriate—and then presents methods for obtaining such policies when they do. In addition, general areas of
application are presented. The final two chapters are concerned with more specialized models. These include stochastic
scheduling models and a type of process known as a multiproject bandit. The mathematical prerequisites for this text are
relatively few. No prior knowledge of dynamic programming is assumed and only a moderate familiarity with probability—
including the use of conditional expectation—is necessary.
An Introduction to Stochastic ModelingAcademic Press
This textbook addresses postgraduate students in applied mathematics, probability, and statistics, as well as computer
scientists, biologists, physicists and economists, who are seeking a rigorous introduction to applied stochastic processes.
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Pursuing a pedagogic approach, the content follows a path of increasing complexity, from the simplest random
sequences to the advanced stochastic processes. Illustrations are provided from many applied fields, together with
connections to ergodic theory, information theory, reliability and insurance. The main content is also complemented by a
wealth of examples and exercises with solutions.
The new edition of Mathematical Modeling, the survey text of choice for mathematical modeling courses, adds ample instructor support and
online delivery for solutions manuals and software ancillaries. From genetic engineering to hurricane prediction, mathematical models guide
much of the decision making in our society. If the assumptions and methods underlying the modeling are flawed, the outcome can be
disastrously poor. With mathematical modeling growing rapidly in so many scientific and technical disciplines, Mathematical Modeling, Fourth
Edition provides a rigorous treatment of the subject. The book explores a range of approaches including optimization models, dynamic
models and probability models. Offers increased support for instructors, including MATLAB material as well as other on-line resources
Features new sections on time series analysis and diffusion models Provides additional problems with international focus such as whale and
dolphin populations, plus updated optimization problems
The numerical analysis of stochastic differential equations (SDEs) differs significantly from that of ordinary differential equations. This book
provides an easily accessible introduction to SDEs, their applications and the numerical methods to solve such equations. From the reviews:
"The authors draw upon their own research and experiences in obviously many disciplines... considerable time has obviously been spent
writing this in the simplest language possible." --ZAMP
This tutorial text gives a unifying perspective on machine learning by covering both probabilistic and deterministic approaches -which are
based on optimization techniques – together with the Bayesian inference approach, whose essence lies in the use of a hierarchy of
probabilistic models. The book presents the major machine learning methods as they have been developed in different disciplines, such as
statistics, statistical and adaptive signal processing and computer science. Focusing on the physical reasoning behind the mathematics, all
the various methods and techniques are explained in depth, supported by examples and problems, giving an invaluable resource to the
student and researcher for understanding and applying machine learning concepts. The book builds carefully from the basic classical
methods to the most recent trends, with chapters written to be as self-contained as possible, making the text suitable for different courses:
pattern recognition, statistical/adaptive signal processing, statistical/Bayesian learning, as well as short courses on sparse modeling, deep
learning, and probabilistic graphical models. All major classical techniques: Mean/Least-Squares regression and filtering, Kalman filtering,
stochastic approximation and online learning, Bayesian classification, decision trees, logistic regression and boosting methods. The latest
trends: Sparsity, convex analysis and optimization, online distributed algorithms, learning in RKH spaces, Bayesian inference, graphical and
hidden Markov models, particle filtering, deep learning, dictionary learning and latent variables modeling. Case studies - protein folding
prediction, optical character recognition, text authorship identification, fMRI data analysis, change point detection, hyperspectral image
unmixing, target localization, channel equalization and echo cancellation, show how the theory can be applied. MATLAB code for all the main
algorithms are available on an accompanying website, enabling the reader to experiment with the code.
In the past half-century the theory of probability has grown from a minor isolated theme into a broad and intensive discipline interacting with
many other branches of mathematics. At the same time it is playing a central role in the mathematization of various applied sciences such as
statistics, opera tions research, biology, economics and psychology-to name a few to which the prefix "mathematical" has so far been firmly
attached. The coming-of-age of probability has been reflected in the change of contents of textbooks on the subject. In the old days most of
these books showed a visible split personality torn between the combinatorial games of chance and the so-called "theory of errors" centering
in the normal distribution. This period ended with the appearance of Feller's classic treatise (see [Feller l]t) in 1950, from the manuscript of
which I gave my first substantial course in probability. With the passage of time probability theory and its applications have won a place in the
college curriculum as a mathematical discipline essential to many fields of study. The elements of the theory are now given at different levels,
sometimes even before calculus. The present textbook is intended for a course at about the sophomore level. It presupposes no prior
acquaintance with the subject and the first three chapters can be read largely without the benefit of calculus.
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.
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 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).
"The 4th edition of Ghahramani's book is replete with intriguing historical notes, insightful comments, and well-selected examples/exercises
that, together, capture much of the essence of probability. Along with its Companion Website, the book is suitable as a primary resource for a
first course in probability. Moreover, it has sufficient material for a sequel course introducing stochastic processes and stochastic simulation."
--Nawaf Bou-Rabee, Associate Professor of Mathematics, Rutgers University Camden, USA "This book is an excellent primer on probability,
with an incisive exposition to stochastic processes included as well. The flow of the text aids its readability, and the book is indeed a treasure
trove of set and solved problems. Every sub-topic within a chapter is supplemented by a comprehensive list of exercises, accompanied
frequently by self-quizzes, while each chapter ends with a useful summary and another rich collection of review problems." --Dalia
Chakrabarty, Department of Mathematical Sciences, Loughborough University, UK "This textbook provides a thorough and rigorous treatment
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of fundamental probability, including both discrete and continuous cases. The book’s ample collection of exercises gives instructors and
students a great deal of practice and tools to sharpen their understanding. Because the definitions, theorems, and examples are clearly
labeled and easy to find, this book is not only a great course accompaniment, but an invaluable reference." --Joshua Stangle, Assistant
Professor of Mathematics, University of Wisconsin – Superior, USA This one- or two-term calculus-based basic probability text is written for
majors in mathematics, physical sciences, engineering, statistics, actuarial science, business and finance, operations research, and computer
science. It presents probability in a natural way: through interesting and instructive examples and exercises that motivate the theory,
definitions, theorems, and methodology. This book is mathematically rigorous and, at the same time, closely matches the historical
development of probability. Whenever appropriate, historical remarks are included, and the 2096 examples and exercises have been carefully
designed to arouse curiosity and hence encourage students to delve into the theory with enthusiasm. New to the Fourth Edition: 538 new
examples and exercises have been added, almost all of which are of applied nature in realistic contexts Self-quizzes at the end of each
section and self-tests at the end of each chapter allow students to check their comprehension of the material An all-new Companion Website
includes additional examples, complementary topics not covered in the previous editions, and applications for more in-depth studies, as well
as a test bank and figure slides. It also includes complete solutions to all self-test and self-quiz problems Saeed Ghahramani is Professor of
Mathematics and Dean of the College of Arts and Sciences at Western New England University. He received his Ph.D. from the University of
California at Berkeley in Mathematics and is a recipient of teaching awards from Johns Hopkins University and Towson University. His
research focuses on applied probability, stochastic processes, and queuing theory.
A First Course in Systems Biology is an introduction for advanced undergraduate and graduate students to the growing field of systems
biology. Its main focus is the development of computational models and their applications to diverse biological systems. The book begins with
the fundamentals of modeling, then reviews features of the molecular inventories that bring biological systems to life and discusses case
studies that represent some of the frontiers in systems biology and synthetic biology. In this way, it provides the reader with a comprehensive
background and access to methods for executing standard systems biology tasks, understanding the modern literature, and launching into
specialized courses or projects that address biological questions using theoretical and computational means. New topics in this edition
include: default modules for model design, limit cycles and chaos, parameter estimation in Excel, model representations of gene regulation
through transcription factors, derivation of the Michaelis-Menten rate law from the original conceptual model, different types of inhibition,
hysteresis, a model of differentiation, system adaptation to persistent signals, nonlinear nullclines, PBPK models, and elementary modes. The
format is a combination of instructional text and references to primary literature, complemented by sets of small-scale exercises that enable
hands-on experience, and large-scale, often open-ended questions for further reflection.

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.
This rapidly developing field encompasses many disciplines including operations research, mathematics, and probability.
Conversely, it is being applied in a wide variety of subjects ranging from agriculture to financial planning and from industrial
engineering to computer networks. This textbook provides a first course in stochastic programming suitable for students with a
basic knowledge of linear programming, elementary analysis, and probability. The authors present a broad overview of the main
themes and methods of the subject, thus helping students develop an intuition for how to model uncertainty into mathematical
problems, what uncertainty changes bring to the decision process, and what techniques help to manage uncertainty in solving the
problems. The early chapters introduce some worked examples of stochastic programming, demonstrate how a stochastic model
is formally built, develop the properties of stochastic programs and the basic solution techniques used to solve them. The book
then goes on to cover approximation and sampling techniques and is rounded off by an in-depth case study. A well-paced and
wide-ranging introduction to this subject.
This textbook aims to fill the gap between those that offer a theoretical treatment without many applications and those that present
and apply formulas without appropriately deriving them. The balance achieved will give readers a fundamental understanding of
key financial ideas and tools that form the basis for building realistic models, including those that may become proprietary.
Numerous carefully chosen examples and exercises reinforce the student’s conceptual understanding and facility with
applications. The exercises are divided into conceptual, application-based, and theoretical problems, which probe the material
deeper. The book is aimed toward advanced undergraduates and first-year graduate students who are new to finance or want a
more rigorous treatment of the mathematical models used within. While no background in finance is assumed, prerequisite math
courses include multivariable calculus, probability, and linear algebra. The authors introduce additional mathematical tools as
needed. The entire textbook is appropriate for a single year-long course on introductory mathematical finance. The self-contained
design of the text allows for instructor flexibility in topics courses and those focusing on financial derivatives. Moreover, the text is
useful for mathematicians, physicists, and engineers who want to learn finance via an approach that builds their financial intuition
and is explicit about model building, as well as business school students who want a treatment of finance that is deeper but not
overly theoretical.
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
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social sciences, and operations research. Ideally, this text would be used in a one-year course in probability models, or a onesemester 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
This book provides an introduction to the mathematical and algorithmic foundations of data science, including machine learning,
high-dimensional geometry, and analysis of large networks. Topics include the counterintuitive nature of data in high dimensions,
important linear algebraic techniques such as singular value decomposition, the theory of random walks and Markov chains, the
fundamentals of and important algorithms for machine learning, algorithms and analysis for clustering, probabilistic models for
large networks, representation learning including topic modelling and non-negative matrix factorization, wavelets and compressed
sensing. Important probabilistic techniques are developed including the law of large numbers, tail inequalities, analysis of random
projections, generalization guarantees in machine learning, and moment methods for analysis of phase transitions in large random
graphs. Additionally, important structural and complexity measures are discussed such as matrix norms and VC-dimension. This
book is suitable for both undergraduate and graduate courses in the design and analysis of algorithms for data.
Accessible text features over 100 reality-based examples pulled from the science, engineering, and operations research fields.
Prerequisites: ordinary differential equations, continuous probability. Numerous references. Includes 27 black-and-white figures.
1978 edition.
Praise for the First Edition ". . . an excellent textbook . . . well organized and neatly written." —Mathematical Reviews ". . .
amazingly interesting . . ." —Technometrics Thoroughly updated to showcase the interrelationships between probability, statistics,
and stochastic processes, Probability, Statistics, and Stochastic Processes, Second Edition prepares readers to collect, analyze,
and characterize data in their chosen fields. Beginning with three chapters that develop probability theory and introduce the
axioms of probability, random variables, and joint distributions, the book goes on to present limit theorems and simulation. The
authors combine a rigorous, calculus-based development of theory with an intuitive approach that appeals to readers' sense of
reason and logic. Including more than 400 examples that help illustrate concepts and theory, the Second Edition features new
material on statistical inference and a wealth of newly added topics, including: Consistency of point estimators Large sample
theory Bootstrap simulation Multiple hypothesis testing Fisher's exact test and Kolmogorov-Smirnov test Martingales, renewal
processes, and Brownian motion One-way analysis of variance and the general linear model Extensively class-tested to ensure an
accessible presentation, Probability, Statistics, and Stochastic Processes, Second Edition is an excellent book for courses on
probability and statistics at the upper-undergraduate level. The book is also an ideal resource for scientists and engineers in the
fields of statistics, mathematics, industrial management, and engineering.
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