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KEY=SOLUTION - BRADSHAW KAYLYN
RANDOMIZED ALGORITHMS
Cambridge University Press This book presents basic tools from probability theory used in algorithmic applications, with
concrete examples.

RANDOMIZED ALGORITHMS
For many applications a randomized algorithm is either the simplest algorithm available, or the fastest, or both. This
tutorial presents the basic concepts in the design and analysis of randomized algorithms. The ﬁrst part of the book
presents tools from probability theory and probabilistic analysis that are recurrent in algorithmic applications.
Algorithmic examples are given to illustrate the use of each tool in a concrete setting. In the second part of the book,
each of the seven chapters focuses on one important area of application of randomized algorithms: data structures;
geometric algorithms; graph algorithms; number theory; enumeration; parallel algorithms; and on-line algorithms. A
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comprehensive and representative selection of the algorithms in these areas is also given. This ﬁrst book on the
subject should prove invaluable as a reference for researchers and professional programmers, as well as for students.

RANDOMIZED ALGORITHMS
Cambridge University Press For many applications a randomized algorithm is either the simplest algorithm available, or
the fastest, or both. This tutorial presents the basic concepts in the design and analysis of randomized algorithms. The
ﬁrst part of the book presents tools from probability theory and probabilistic analysis that are recurrent in algorithmic
applications. Algorithmic examples are given to illustrate the use of each tool in a concrete setting. In the second part
of the book, each of the seven chapters focuses on one important area of application of randomized algorithms: data
structures; geometric algorithms; graph algorithms; number theory; enumeration; parallel algorithms; and on-line
algorithms. A comprehensive and representative selection of the algorithms in these areas is also given. This book
should prove invaluable as a reference for researchers and professional programmers, as well as for students.

PROBABILITY AND COMPUTING
RANDOMIZED ALGORITHMS AND PROBABILISTIC ANALYSIS
Cambridge University Press "This textbook is designed to accompany a one- or two-semester course for advanced
undergraduates or beginning graduate students in computer science and applied mathematics. - It gives an excellent
introduction to the probabilistic techniques and paradigms used in the development of probabilistic algorithms and
analyses. - It assumes only an elementary background in discrete mathematics and gives a rigorous yet accessible
treatment of the material, with numerous examples and applications."--Jacket.

ONLINE COMPUTATION AND COMPETITIVE ANALYSIS
Cambridge University Press Contains theoretical foundations, applications, and examples of competitive analysis for
online algorithms.

FUNDAMENTALS OF MACHINE LEARNING FOR PREDICTIVE DATA ANALYTICS, SECOND EDITION
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ALGORITHMS, WORKED EXAMPLES, AND CASE STUDIES
MIT Press The second edition of a comprehensive introduction to machine learning approaches used in predictive data
analytics, covering both theory and practice. Machine learning is often used to build predictive models by extracting
patterns from large datasets. These models are used in predictive data analytics applications including price
prediction, risk assessment, predicting customer behavior, and document classiﬁcation. This introductory textbook
oﬀers a detailed and focused treatment of the most important machine learning approaches used in predictive data
analytics, covering both theoretical concepts and practical applications. Technical and mathematical material is
augmented with explanatory worked examples, and case studies illustrate the application of these models in the
broader business context. This second edition covers recent developments in machine learning, especially in a new
chapter on deep learning, and two new chapters that go beyond predictive analytics to cover unsupervised learning
and reinforcement learning.

NOTES ON RANDOMIZED ALGORITHMS
Notes on Randomized AlgorithmsBy James Aspnes

FINITE MARKOV CHAINS AND ALGORITHMIC APPLICATIONS
Cambridge University Press In this 2002 book, the author develops the necessary background in probability theory and
Markov chains then discusses important computing applications.

FOUNDATIONS OF DATA SCIENCE
Cambridge University Press 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
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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.

ALGORITHM DESIGN
FOUNDATIONS, ANALYSIS, AND INTERNET EXAMPLES
John Wiley & Sons Michael Goodrich and Roberto Tamassia, authors of the successful, Data Structures and Algorithms in
Java, 2/e, have written Algorithm Engineering, a text designed to provide a comprehensive introduction to the design,
implementation and analysis of computer algorithms and data structures from a modern perspective. This book oﬀers
theoretical analysis techniques as well as algorithmic design patterns and experimental methods for the engineering
of algorithms. Market: Computer Scientists; Programmers.

DESIGN OF MODERN COMMUNICATION NETWORKS
METHODS AND APPLICATIONS
Academic Press Design of Modern Communication Networks focuses on methods and algorithms related to the design of
communication networks, using optimization, graph theory, probability theory and simulation techniques. The book
discusses the nature and complexity of the network design process, then introduces theoretical concepts, problems
and solutions. It demonstrates the design of network topology and traditional loss networks, followed by uncontrolled
packet networks, ﬂow-controlled networks, and multiservice networks. Access network design is reviewed, and the
book concludes by considering the design of survivable (reliable) networks and various reliability concepts. A toolbox
of algorithms: The book provides practical advice on implementing algorithms, including the programming aspects of
combinatorial algorithms. Extensive solved problems and illustrations: Wherever possible, diﬀerent solution methods
are applied to the same examples to compare performance and verify precision and applicability. Technologyindependent: Solutions are applicable to a wide range of network design problems without relying on particular
technologies.
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DESIGN AND ANALYSIS OF ALGORITHMS
A CONTEMPORARY PERSPECTIVE
Cambridge University Press Focuses on the interplay between algorithm design and the underlying computational models.

COMPUTATIONAL COMPLEXITY
A MODERN APPROACH
Cambridge University Press New and classical results in computational complexity, including interactive proofs, PCP,
derandomization, and quantum computation. Ideal for graduate students.

INTRODUCTION TO ALGORITHMS
MIT Press The ﬁrst edition won the award for Best 1990 Professional and Scholarly Book in Computer Science and Data
Processing by the Association of American Publishers. There are books on algorithms that are rigorous but incomplete
and others that cover masses of material but lack rigor. Introduction to Algorithms combines rigor and
comprehensiveness. The book covers a broad range of algorithms in depth, yet makes their design and analysis
accessible to all levels of readers. Each chapter is relatively self-contained and can be used as a unit of study. The
algorithms are described in English and in a pseudocode designed to be readable by anyone who has done a little
programming. The explanations have been kept elementary without sacriﬁcing depth of coverage or mathematical
rigor. The ﬁrst edition became the standard reference for professionals and a widely used text in universities
worldwide. The second edition features new chapters on the role of algorithms, probabilistic analysis and randomized
algorithms, and linear programming, as well as extensive revisions to virtually every section of the book. In a subtle
but important change, loop invariants are introduced early and used throughout the text to prove algorithm
correctness. Without changing the mathematical and analytic focus, the authors have moved much of the
mathematical foundations material from Part I to an appendix and have included additional motivational material at
the beginning.
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THE DESIGN OF APPROXIMATION ALGORITHMS
Cambridge University Press Discrete optimization problems are everywhere, from traditional operations research planning
(scheduling, facility location and network design); to computer science databases; to advertising issues in viral
marketing. Yet most such problems are NP-hard; unless P = NP, there are no eﬃcient algorithms to ﬁnd optimal
solutions. This book shows how to design approximation algorithms: eﬃcient algorithms that ﬁnd provably nearoptimal solutions. The book is organized around central algorithmic techniques for designing approximation
algorithms, including greedy and local search algorithms, dynamic programming, linear and semideﬁnite programming,
and randomization. Each chapter in the ﬁrst section is devoted to a single algorithmic technique applied to several
diﬀerent problems, with more sophisticated treatment in the second section. The book also covers methods for proving
that optimization problems are hard to approximate. Designed as a textbook for graduate-level algorithm courses, it
will also serve as a reference for researchers interested in the heuristic solution of discrete optimization problems.

ONE THOUSAND EXERCISES IN PROBABILITY
Oxford University Press This guide provides a wide-ranging selection of illuminating, informative and entertaining
problems, together with their solution. Topics include modelling and many applications of probability theory.

APPROXIMATION ALGORITHMS FOR NP-HARD PROBLEMS
Course Technology Ptr This is the ﬁrst book to fully address the study of approximation algorithms as a tool for coping
with intractable problems. With chapters contributed by leading researchers in the ﬁeld, this book introduces unifying
techniques in the analysis of approximation algorithms. APPROXIMATION ALGORITHMS FOR NP-HARD PROBLEMS is
intended for computer scientists and operations researchers interested in speciﬁc algorithm implementations, as well
as design tools for algorithms. Among the techniques discussed: the use of linear programming, primal-dual
techniques in worst-case analysis, semideﬁnite programming, computational geometry techniques, randomized
algorithms, average-case analysis, probabilistically checkable proofs and inapproximability, and the Markov Chain
Monte Carlo method. The text includes a variety of pedagogical features: deﬁnitions, exercises, open problems,
glossary of problems, index, and notes on how best to use the book.
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GEOMETRIC APPROXIMATION ALGORITHMS
American Mathematical Soc. Exact algorithms for dealing with geometric objects are complicated, hard to implement in
practice, and slow. Over the last 20 years a theory of geometric approximation algorithms has emerged. These
algorithms tend to be simple, fast, and more robust than their exact counterparts. This book is the ﬁrst to cover
geometric approximation algorithms in detail. In addition, more traditional computational geometry techniques that
are widely used in developing such algorithms, like sampling, linear programming, etc., are also surveyed. Other topics
covered include approximate nearest-neighbor search, shape approximation, coresets, dimension reduction, and
embeddings. The topics covered are relatively independent and are supplemented by exercises. Close to 200 color
ﬁgures are included in the text to illustrate proofs and ideas.

ALGORITHMS
MINING OF MASSIVE DATASETS
Cambridge University Press Now in its second edition, this book focuses on practical algorithms for mining data from even
the largest datasets.

QUANTUM COMPUTATION AND QUANTUM INFORMATION
Cambridge University Press First-ever comprehensive introduction to the major new subject of quantum computing and
quantum information.

AN INTRODUCTION TO QUANTUM COMPUTING
Oxford University Press The authors provide an introduction to quantum computing. Aimed at advanced undergraduate
and beginning graduate students in these disciplines, this text is illustrated with diagrams and exercises.

INTRODUCTION TO ALGORITHMS, THIRD EDITION
MIT Press The latest edition of the essential text and professional reference, with substantial new material on such
topics as vEB trees, multithreaded algorithms, dynamic programming, and edge-based ﬂow. Some books on algorithms
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are rigorous but incomplete; others cover masses of material but lack rigor. Introduction to Algorithms uniquely
combines rigor and comprehensiveness. The book covers a broad range of algorithms in depth, yet makes their design
and analysis accessible to all levels of readers. Each chapter is relatively self-contained and can be used as a unit of
study. The algorithms are described in English and in a pseudocode designed to be readable by anyone who has done a
little programming. The explanations have been kept elementary without sacriﬁcing depth of coverage or
mathematical rigor. The ﬁrst edition became a widely used text in universities worldwide as well as the standard
reference for professionals. The second edition featured new chapters on the role of algorithms, probabilistic analysis
and randomized algorithms, and linear programming. The third edition has been revised and updated throughout. It
includes two completely new chapters, on van Emde Boas trees and multithreaded algorithms, substantial additions to
the chapter on recurrence (now called “Divide-and-Conquer”), and an appendix on matrices. It features improved
treatment of dynamic programming and greedy algorithms and a new notion of edge-based ﬂow in the material on ﬂow
networks. Many exercises and problems have been added for this edition. The international paperback edition is no
longer available; the hardcover is available worldwide.

INTRODUCTION TO AUTOMATA THEORY, LANGUAGES, AND COMPUTATION
PEARSON NEW INTERNATIONAL EDITION
This classic book on formal languages, automata theory, and computational complexity has been updated to present
theoretical concepts in a concise and straightforward manner with the increase of hands-on, practical applications.
This new edition comes with Gradiance, an online assessment tool developed for computer science. Please note,
Gradiance is no longer available with this book, as we no longer support this product.

AN INTRODUCTION TO THE ANALYSIS OF ALGORITHMS
INTRODU ANALYSI ALGORI_P2
Addison-Wesley Despite growing interest, basic information on methods and models for mathematically analyzing
algorithms has rarely been directly accessible to practitioners, researchers, or students. An Introduction to the
Analysis of Algorithms, Second Edition, organizes and presents that knowledge, fully introducing primary techniques
and results in the ﬁeld. Robert Sedgewick and the late Philippe Flajolet have drawn from both classical mathematics
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and computer science, integrating discrete mathematics, elementary real analysis, combinatorics, algorithms, and
data structures. They emphasize the mathematics needed to support scientiﬁc studies that can serve as the basis for
predicting algorithm performance and for comparing diﬀerent algorithms on the basis of performance. Techniques
covered in the ﬁrst half of the book include recurrences, generating functions, asymptotics, and analytic
combinatorics. Structures studied in the second half of the book include permutations, trees, strings, tries, and
mappings. Numerous examples are included throughout to illustrate applications to the analysis of algorithms that are
playing a critical role in the evolution of our modern computational infrastructure. Improvements and additions in this
new edition include Upgraded ﬁgures and code An all-new chapter introducing analytic combinatorics Simpliﬁed
derivations via analytic combinatorics throughout The book’s thorough, self-contained coverage will help readers
appreciate the ﬁeld’s challenges, prepare them for advanced results—covered in their monograph Analytic
Combinatorics and in Donald Knuth’s The Art of Computer Programming books—and provide the background they need
to keep abreast of new research. "[Sedgewick and Flajolet] are not only worldwide leaders of the ﬁeld, they also are
masters of exposition. I am sure that every serious computer scientist will ﬁnd this book rewarding in many ways."
—From the Foreword by Donald E. Knuth

AUTOMATA, COMPUTABILITY AND COMPLEXITY
THEORY AND APPLICATIONS
Prentice Hall The theoretical underpinnings of computing form a standard part of almost every computer science
curriculum. But the classic treatment of this material isolates it from the myriad ways in which the theory inﬂuences
the design of modern hardware and software systems. The goal of this book is to change that. The book is organized
into a core set of chapters (that cover the standard material suggested by the title), followed by a set of appendix
chapters that highlight application areas including programming language design, compilers, software veriﬁcation,
networks, security, natural language processing, artiﬁcial intelligence, game playing, and computational biology. The
core material includes discussions of ﬁnite state machines, Markov models, hidden Markov models (HMMs), regular
expressions, context-free grammars, pushdown automata, Chomsky and Greibach normal forms, context-free parsing,
pumping theorems for regular and context-free languages, closure theorems and decision procedures for regular and
context-free languages, Turing machines, nondeterminism, decidability and undecidability, the Church-Turing thesis,
reduction proofs, Post Correspondence problem, tiling problems, the undecidability of ﬁrst-order logic, asymptotic
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dominance, time and space complexity, the Cook-Levin theorem, NP-completeness, Savitch's Theorem, time and space
hierarchy theorems, randomized algorithms and heuristic search. Throughout the discussion of these topics there are
pointers into the application chapters. So, for example, the chapter that describes reduction proofs of undecidability
has a link to the security chapter, which shows a reduction proof of the undecidability of the safety of a simple
protection framework.

APPROXIMATION ALGORITHMS
Springer Science & Business Media Covering the basic techniques used in the latest research work, the author consolidates
progress made so far, including some very recent and promising results, and conveys the beauty and excitement of
work in the ﬁeld. He gives clear, lucid explanations of key results and ideas, with intuitive proofs, and provides critical
examples and numerous illustrations to help elucidate the algorithms. Many of the results presented have been
simpliﬁed and new insights provided. Of interest to theoretical computer scientists, operations researchers, and
discrete mathematicians.

EXPERIMENTAL AND EFFICIENT ALGORITHMS
4TH INTERNATIONAL WORKSHOP, WEA 2005, SANTORINI ISLAND, GREECE, MAY 10-13, 2005, PROCEEDINGS
Springer This book constitutes the refereed proceedings of the 4th International Workshop on Experimental and
Eﬃcient Algorithms, WEA 2005, held in Santorini Island, Greece in May 2005. The 47 revised full papers and 7 revised
short papers presented together with extended abstracts of 3 invited talks were carefully reviewed and selected from
176 submissions. The book is devoted to the design, analysis, implementation, experimental evaluation, and
engineering of eﬃcient algorithms. Among the application areas addressed are most ﬁelds applying advanced
algorithmic techniques, such as combinatorial optimization, approximation, graph theory, discrete mathematics,
scheduling, searching, sorting, string matching, coding, networking, data mining, data analysis, etc.

DATA-INTENSIVE TEXT PROCESSING WITH MAPREDUCE
Morgan & Claypool Publishers Our world is being revolutionized by data-driven methods: access to large amounts of data
has generated new insights and opened exciting new opportunities in commerce, science, and computing applications.
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Processing the enormous quantities of data necessary for these advances requires large clusters, making distributed
computing paradigms more crucial than ever. MapReduce is a programming model for expressing distributed
computations on massive datasets and an execution framework for large-scale data processing on clusters of
commodity servers. The programming model provides an easy-to-understand abstraction for designing scalable
algorithms, while the execution framework transparently handles many system-level details, ranging from scheduling
to synchronization to fault tolerance. This book focuses on MapReduce algorithm design, with an emphasis on text
processing algorithms common in natural language processing, information retrieval, and machine learning. We
introduce the notion of MapReduce design patterns, which represent general reusable solutions to commonly occurring
problems across a variety of problem domains. This book not only intends to help the reader "think in MapReduce", but
also discusses limitations of the programming model as well. This volume is a printed version of a work that appears in
the Synthesis Digital Library of Engineering and Computer Science. Synthesis Lectures provide concise, original
presentations of important research and development topics, published quickly, in digital and print formats. For more
information visit www.morganclaypool.com

CONVEX OPTIMIZATION
Cambridge University Press A comprehensive introduction to the tools, techniques and applications of convex
optimization.

INTRODUCTION TO ALGORITHMS, DATA STRUCTURES AND FORMAL LANGUAGES
INTRODUCTION TO ALGORITHMS, DATA STRUCTURES AND FORMAL LANGUAGES provides a concise, straightforward, yet
rigorous introduction to the key ideas, techniques, and results in three areas essential to the education of every
computer scientist. The textbook is closely based on the syllabus of the course COMPSCI220, which the authors and
their colleagues have taught at the University of Auckland for several years. The book could also be used for selfstudy. Many exercises are provided, a substantial proportion of them with detailed solutions. Numerous ﬁgures aid
understanding. To beneﬁt from the book, the reader should have had prior exposure to programming in a structured
language such as Java or C++, at a level similar to a typical two semester ﬁrst-year university computer science
sequence. However, no knowledge of any particular such language is necessary. Mathematical prerequisites are
modest. Several appendices can be used to ﬁll minor gaps in background knowledge. After ﬁnishing this book,
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students should be well prepared for more advanced study of the three topics, either for their own sake or as they
arise in a multitude of application areas.

PYTHON FOR DATA ANALYSIS
DATA WRANGLING WITH PANDAS, NUMPY, AND IPYTHON
"O'Reilly Media, Inc." Get complete instructions for manipulating, processing, cleaning, and crunching datasets in Python.
Updated for Python 3.6, the second edition of this hands-on guide is packed with practical case studies that show you
how to solve a broad set of data analysis problems eﬀectively. You’ll learn the latest versions of pandas, NumPy,
IPython, and Jupyter in the process. Written by Wes McKinney, the creator of the Python pandas project, this book is a
practical, modern introduction to data science tools in Python. It’s ideal for analysts new to Python and for Python
programmers new to data science and scientiﬁc computing. Data ﬁles and related material are available on GitHub.
Use the IPython shell and Jupyter notebook for exploratory computing Learn basic and advanced features in NumPy
(Numerical Python) Get started with data analysis tools in the pandas library Use ﬂexible tools to load, clean,
transform, merge, and reshape data Create informative visualizations with matplotlib Apply the pandas groupby
facility to slice, dice, and summarize datasets Analyze and manipulate regular and irregular time series data Learn how
to solve real-world data analysis problems with thorough, detailed examples

SCHEDULING
THEORY, ALGORITHMS, AND SYSTEMS
Springer Science & Business Media 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
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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)

MATHEMATICS AND COMPUTATION
A THEORY REVOLUTIONIZING TECHNOLOGY AND SCIENCE
Princeton University Press An introduction to computational complexity theory, its connections and interactions with
mathematics, and its central role in the natural and social sciences, technology, and philosophy Mathematics and
Computation provides a broad, conceptual overview of computational complexity theory—the mathematical study of
eﬃcient computation. With important practical applications to computer science and industry, computational
complexity theory has evolved into a highly interdisciplinary ﬁeld, with strong links to most mathematical areas and to
a growing number of scientiﬁc endeavors. Avi Wigderson takes a sweeping survey of complexity theory, emphasizing
the ﬁeld’s insights and challenges. He explains the ideas and motivations leading to key models, notions, and results.
In particular, he looks at algorithms and complexity, computations and proofs, randomness and interaction, quantum
and arithmetic computation, and cryptography and learning, all as parts of a cohesive whole with numerous crossinﬂuences. Wigderson illustrates the immense breadth of the ﬁeld, its beauty and richness, and its diverse and
growing interactions with other areas of mathematics. He ends with a comprehensive look at the theory of
computation, its methodology and aspirations, and the unique and fundamental ways in which it has shaped and will
further shape science, technology, and society. For further reading, an extensive bibliography is provided for all topics
covered. Mathematics and Computation is useful for undergraduate and graduate students in mathematics, computer
science, and related ﬁelds, as well as researchers and teachers in these ﬁelds. Many parts require little background,
and serve as an invitation to newcomers seeking an introduction to the theory of computation. Comprehensive
coverage of computational complexity theory, and beyond High-level, intuitive exposition, which brings conceptual
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clarity to this central and dynamic scientiﬁc discipline Historical accounts of the evolution and motivations of central
concepts and models A broad view of the theory of computation's inﬂuence on science, technology, and society
Extensive bibliography

ALGORITHMS AND DATA STRUCTURES FOR EXTERNAL MEMORY
Now Publishers Inc Algorithms and Data Structures for External Memory describes several useful paradigms for the
design and implementation of eﬃcient external memory (EM) algorithms and data structures. The problem domains
considered include sorting, permuting, FFT, scientiﬁc computing, computational geometry, graphs, databases,
geographic information systems, and text and string processing.

DATA MINING THE WEB
UNCOVERING PATTERNS IN WEB CONTENT, STRUCTURE, AND USAGE
John Wiley & Sons This book introduces the reader to methods of data mining on the web, including uncovering patterns
in web content (classiﬁcation, clustering, language processing), structure (graphs, hubs, metrics), and usage
(modeling, sequence analysis, performance).

THE PROBABILISTIC METHOD
John Wiley & Sons Praise for the Third Edition “Researchers of any kind of extremal combinatorics or theoretical
computer science will welcome the new edition of this book.” - MAA Reviews Maintaining a standard of excellence that
establishes The Probabilistic Method as the leading reference on probabilistic methods in combinatorics, the Fourth
Edition continues to feature a clear writing style, illustrative examples, and illuminating exercises. The new edition
includes numerous updates to reﬂect the most recent developments and advances in discrete mathematics and the
connections to other areas in mathematics, theoretical computer science, and statistical physics. Emphasizing the
methodology and techniques that enable problem-solving, The Probabilistic Method, Fourth Edition begins with a
description of tools applied to probabilistic arguments, including basic techniques that use expectation and variance
as well as the more advanced applications of martingales and correlation inequalities. The authors explore where
probabilistic techniques have been applied successfully and also examine topical coverage such as discrepancy and
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random graphs, circuit complexity, computational geometry, and derandomization of randomized algorithms. Written
by two well-known authorities in the ﬁeld, the Fourth Edition features: Additional exercises throughout with hints and
solutions to select problems in an appendix to help readers obtain a deeper understanding of the best methods and
techniques New coverage on topics such as the Local Lemma, Six Standard Deviations result in Discrepancy Theory,
Property B, and graph limits Updated sections to reﬂect major developments on the newest topics, discussions of the
hypergraph container method, and many new references and improved results The Probabilistic Method, Fourth Edition
is an ideal textbook for upper-undergraduate and graduate-level students majoring in mathematics, computer science,
operations research, and statistics. The Fourth Edition is also an excellent reference for researchers and
combinatorists who use probabilistic methods, discrete mathematics, and number theory. Noga Alon, PhD, is
Baumritter Professor of Mathematics and Computer Science at Tel Aviv University. He is a member of the Israel
National Academy of Sciences and Academia Europaea. A coeditor of the journal Random Structures and Algorithms,
Dr. Alon is the recipient of the Polya Prize, The Gödel Prize, The Israel Prize, and the EMET Prize. Joel H. Spencer, PhD,
is Professor of Mathematics and Computer Science at the Courant Institute of New York University. He is the cofounder
and coeditor of the journal Random Structures and Algorithms and is a Sloane Foundation Fellow. Dr. Spencer has
written more than 200 published articles and is the coauthor of Ramsey Theory, Second Edition, also published by
Wiley.

SOCIAL MEDIA MINING
AN INTRODUCTION
Cambridge University Press Integrates social media, social network analysis, and data mining to provide an understanding
of the potentials of social media mining.

A COURSE IN NETWORKS AND MARKETS
GAME-THEORETIC MODELS AND REASONING
MIT Press A graduate-level, mathematically rigorous introduction to strategic behavior in a networked world. This
introductory graduate-level text uses tools from game theory and graph theory to examine the role of network
structures and network eﬀects in economic and information markets. The goal is for students to develop an intuitive
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and mathematically rigorous understanding of how strategic agents interact in a connected world. The text
synthesizes some of the central results in the ﬁeld while also simplifying their treatment to make them more
accessible to nonexperts. Thus, students at the introductory level will gain an understanding of key ideas in the ﬁeld
that are usually only taught at the advanced graduate level. The book introduces basic concepts from game theory and
graph theory as well as some fundamental algorithms for exploring graphs. These tools are then applied to analyze
strategic interactions over social networks, to explore diﬀerent types of markets and mechanisms for networks, and to
study the role of beliefs and higher-level beliefs (beliefs about beliefs). Speciﬁc topics discussed include coordination
and contagion on social networks, traﬃc networks, matchings and matching markets, exchange networks, auctions,
voting, web search, models of belief and knowledge, and how beliefs aﬀect auctions and markets. An appendix oﬀers a
“Primer on Probability.” Mathematically rigorous, the text assumes a level of mathematical maturity (comfort with
deﬁnitions and proofs) in the reader.

COMPUTER VISION
ALGORITHMS AND APPLICATIONS
Springer Science & Business Media Computer Vision: Algorithms and Applications explores the variety of techniques
commonly used to analyze and interpret images. It also describes challenging real-world applications where vision is
being successfully used, both for specialized applications such as medical imaging, and for fun, consumer-level tasks
such as image editing and stitching, which students can apply to their own personal photos and videos. More than just
a source of “recipes,” this exceptionally authoritative and comprehensive textbook/reference also takes a scientiﬁc
approach to basic vision problems, formulating physical models of the imaging process before inverting them to
produce descriptions of a scene. These problems are also analyzed using statistical models and solved using rigorous
engineering techniques. Topics and features: structured to support active curricula and project-oriented courses, with
tips in the Introduction for using the book in a variety of customized courses; presents exercises at the end of each
chapter with a heavy emphasis on testing algorithms and containing numerous suggestions for small mid-term
projects; provides additional material and more detailed mathematical topics in the Appendices, which cover linear
algebra, numerical techniques, and Bayesian estimation theory; suggests additional reading at the end of each
chapter, including the latest research in each sub-ﬁeld, in addition to a full Bibliography at the end of the book;
supplies supplementary course material for students at the associated website, http://szeliski.org/Book/. Suitable for
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an upper-level undergraduate or graduate-level course in computer science or engineering, this textbook focuses on
basic techniques that work under real-world conditions and encourages students to push their creative boundaries. Its
design and exposition also make it eminently suitable as a unique reference to the fundamental techniques and
current research literature in computer vision.
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