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more advanced material.
Mining of Massive Datasets - Jure Leskovec 2014-11-13
Now in its second edition, this book focuses on practical algorithms for mining data from even the largest
datasets.
Data Structures and Network Algorithms - Robert Endre Tarjan 1983-01-01
There has been an explosive growth in the field of combinatorial algorithms. These algorithms depend not
only on results in combinatorics and especially in graph theory, but also on the development of new data
structures and new techniques for analyzing algorithms. Four classical problems in network optimization
are covered in detail, including a development of the data structures they use and an analysis of their
running time. Data Structures and Network Algorithms attempts to provide the reader with both a practical
understanding of the algorithms, described to facilitate their easy implementation, and an appreciation of
the depth and beauty of the field of graph algorithms.
Introduction to Algorithms, third edition - Thomas H. Cormen 2009-07-31
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 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.
Algorithmic Puzzles - Anany Levitin 2011-10-14
Algorithmic puzzles are puzzles involving well-defined procedures for solving problems. This book will
provide an enjoyable and accessible introduction to algorithmic puzzles that will develop the reader's
algorithmic thinking. The first part of this book is a tutorial on algorithm design strategies and analysis
techniques. Algorithm design strategies — exhaustive search, backtracking, divide-and-conquer and a few
others — are general approaches to designing step-by-step instructions for solving problems. Analysis
techniques are methods for investigating such procedures to answer questions about the ultimate result of
the procedure or how many steps are executed before the procedure stops. The discussion is an elementary
level, with puzzle examples, and requires neither programming nor mathematics beyond a secondary school
level. Thus, the tutorial provides a gentle and entertaining introduction to main ideas in high-level
algorithmic problem solving. The second and main part of the book contains 150 puzzles, from centuries-old

Design and Analysis of Algorithms - Sandeep Sen 2019-05-23
The text covers important algorithm design techniques, such as greedy algorithms, dynamic programming,
and divide-and-conquer, and gives applications to contemporary problems. Techniques including Fast
Fourier transform, KMP algorithm for string matching, CYK algorithm for context free parsing and gradient
descent for convex function minimization are discussed in detail. The book's emphasis is on computational
models and their effect on algorithm design. It gives insights into algorithm design techniques in parallel,
streaming and memory hierarchy computational models. The book also emphasizes the role of
randomization in algorithm design, and gives numerous applications ranging from data-structures such as
skip-lists to dimensionality reduction methods.
Twenty Lectures on Algorithmic Game Theory
- Tim Roughgarden 2016-08-30
Computer science and economics have engaged in a lively interaction over the past fifteen years, resulting
in the new field of algorithmic game theory. Many problems that are central to modern computer science,
ranging from resource allocation in large networks to online advertising, involve interactions between
multiple self-interested parties. Economics and game theory offer a host of useful models and definitions to
reason about such problems. The flow of ideas also travels in the other direction, and concepts from
computer science are increasingly important in economics. This book grew out of the author's Stanford
University course on algorithmic game theory, and aims to give students and other newcomers a quick and
accessible introduction to many of the most important concepts in the field. The book also includes case
studies on online advertising, wireless spectrum auctions, kidney exchange, and network management.
Guide to Programming and Algorithms Using- Özgür
R
Ergül 2013-07-23
This easy-to-follow textbook provides a student-friendly introduction to programming and algorithms.
Emphasis is placed on the threshold concepts that present barriers to learning, including the questions that
students are often too embarrassed to ask. The book promotes an active learning style in which a deeper
understanding is gained from evaluating, questioning, and discussing the material, and practised in handson exercises. Although R is used as the language of choice for all programs, strict assumptions are avoided
in the explanations in order for these to remain applicable to other programming languages. Features:
provides exercises at the end of each chapter; includes three mini projects in the final chapter; presents a
list of titles for further reading at the end of the book; discusses the key aspects of loops, recursions,
program and algorithm efficiency and accuracy, sorting, linear systems of equations, and file processing;
requires no prior background knowledge in this area.
A Gentle Introduction to Optimization - B. Guenin 2014-07-31
Optimization is an essential technique for solving problems in areas as diverse as accounting, computer
science and engineering. Assuming only basic linear algebra and with a clear focus on the fundamental
concepts, this textbook is the perfect starting point for first- and second-year undergraduate students from
a wide range of backgrounds and with varying levels of ability. Modern, real-world examples motivate the
theory throughout. The authors keep the text as concise and focused as possible, with more advanced
material treated separately or in starred exercises. Chapters are self-contained so that instructors and
students can adapt the material to suit their own needs and a wide selection of over 140 exercises gives
readers the opportunity to try out the skills they gain in each section. Solutions are available for
instructors. The book also provides suggestions for further reading to help students take the next step to
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classics to newcomers often asked during job interviews at computing, engineering, and financial
companies. The puzzles are divided into three groups by their difficulty levels. The first fifty puzzles in the
Easier Puzzles section require only middle school mathematics. The sixty puzzle of average difficulty and
forty harder puzzles require just high school mathematics plus a few topics such as binary numbers and
simple recurrences, which are reviewed in the tutorial. All the puzzles are provided with hints, detailed
solutions, and brief comments. The comments deal with the puzzle origins and design or analysis
techniques used in the solution. The book should be of interest to puzzle lovers, students and teachers of
algorithm courses, and persons expecting to be given puzzles during job interviews.
Algorithm Design - Jon Kleinberg 2012-02-28
This is the eBook of the printed book and may not include any media, website access codes, or print
supplements that may come packaged with the bound book. Algorithm Design introduces algorithms by
looking at the real-world problems that motivate them. The book teaches students a range of design and
analysis techniques for problems that arise in computing applications. The text encourages an
understanding of the algorithm design process and an appreciation of the role of algorithms in the broader
field of computer science. August 6, 2009 Author, Jon Kleinberg, was recently cited in the New York Times
for his statistical analysis research in the Internet age.
Algorithms -

submissions from 27,000 registered users around the world to date. We have taken only the best of the
best, the most fun, exciting, and interesting problems available.
Prediction, Learning, and Games - Nicolo Cesa-Bianchi 2006-03-13
This important text and reference for researchers and students in machine learning, game theory, statistics
and information theory offers a comprehensive treatment of the problem of predicting individual
sequences. Unlike standard statistical approaches to forecasting, prediction of individual sequences does
not impose any probabilistic assumption on the data-generating mechanism. Yet, prediction algorithms can
be constructed that work well for all possible sequences, in the sense that their performance is always
nearly as good as the best forecasting strategy in a given reference class. The central theme is the model of
prediction using expert advice, a general framework within which many related problems can be cast and
discussed. Repeated game playing, adaptive data compression, sequential investment in the stock market,
sequential pattern analysis, and several other problems are viewed as instances of the experts' framework
and analyzed from a common nonstochastic standpoint that often reveals new and intriguing connections.
The Design of Approximation Algorithms - David P. Williamson 2011-04-26
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 near-optimal 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.
Pearls of Functional Algorithm Design - Richard Bird 2010-09-16
Richard Bird takes a radical approach to algorithm design, namely, design by calculation. These 30 short
chapters each deal with a particular programming problem drawn from sources as diverse as games and
puzzles, intriguing combinatorial tasks, and more familiar areas such as data compression and string
matching. Each pearl starts with the statement of the problem expressed using the functional programming
language Haskell, a powerful yet succinct language for capturing algorithmic ideas clearly and simply. The
novel aspect of the book is that each solution is calculated from an initial formulation of the problem in
Haskell by appealing to the laws of functional programming. Pearls of Functional Algorithm Design will
appeal to the aspiring functional programmer, students and teachers interested in the principles of
algorithm design, and anyone seeking to master the techniques of reasoning about programs in an
equational style.
Networks, Crowds, and Markets - David Easley 2010-07-19
Are all film stars linked to Kevin Bacon? Why do the stock markets rise and fall sharply on the strength of a
vague rumour? How does gossip spread so quickly? Are we all related through six degrees of separation?
There is a growing awareness of the complex networks that pervade modern society. We see them in the
rapid growth of the Internet, the ease of global communication, the swift spread of news and information,
and in the way epidemics and financial crises develop with startling speed and intensity. This introductory
book on the new science of networks takes an interdisciplinary approach, using economics, sociology,
computing, information science and applied mathematics to address fundamental questions about the links
that connect us, and the ways that our decisions can have consequences for others.
Introduction To Design And Analysis Of Algorithms,
- Anany
2/E Levitin 2008-09

The Top Ten Algorithms in Data Mining
- Xindong Wu 2009-04-09
Identifying some of the most influential algorithms that are widely used in the data mining community, The
Top Ten Algorithms in Data Mining provides a description of each algorithm, discusses its impact, and
reviews current and future research. Thoroughly evaluated by independent reviewers, each chapter focuses
on a particular algorithm and is written by either the original authors of the algorithm or world-class
researchers who have extensively studied the respective algorithm. The book concentrates on the following
important algorithms: C4.5, k-Means, SVM, Apriori, EM, PageRank, AdaBoost, kNN, Naive Bayes, and
CART. Examples illustrate how each algorithm works and highlight its overall performance in a real-world
application. The text covers key topics—including classification, clustering, statistical learning, association
analysis, and link mining—in data mining research and development as well as in data mining, machine
learning, and artificial intelligence courses. By naming the leading algorithms in this field, this book
encourages the use of data mining techniques in a broader realm of real-world applications. It should
inspire more data mining researchers to further explore the impact and novel research issues of these
algorithms.
A Programmer's Companion to Algorithm Analysis - Ernst L. Leiss 2006-09-26
Until now, no other book examined the gap between the theory of algorithms and the production of
software programs. Focusing on practical issues, A Programmer's Companion to Algorithm Analysis
carefully details the transition from the design and analysis of an algorithm to the resulting software
program. Consisting of two main complementary
Programming Challenges - Steven S Skiena 2006-04-18
There are many distinct pleasures associated with computer programming. Craftsmanship has its quiet
rewards, the satisfaction that comes from building a useful object and making it work. Excitement arrives
with the flash of insight that cracks a previously intractable problem. The spiritual quest for elegance can
turn the hacker into an artist. There are pleasures in parsimony, in squeezing the last drop of performance
out of clever algorithms and tight coding. The games, puzzles, and challenges of problems from
international programming competitions are a great way to experience these pleasures while improving
your algorithmic and coding skills. This book contains over 100 problems that have appeared in previous
programming contests, along with discussions of the theory and ideas necessary to attack them. Instant
online grading for all of these problems is available from two WWW robot judging sites. Combining this
book with a judge gives an exciting new way to challenge and improve your programming skills. This book
can be used for self-study, for teaching innovative courses in algorithms and programming, and in training
for international competition. The problems in this book have been selected from over 1,000 programming
problems at the Universidad de Valladolid online judge. The judge has ruled on well over one million
algorithm-design-kleinberg-solution-manual

Introduction To Algorithms - Thomas H Cormen 2001
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
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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.
Algorithm Design- Michael T. Goodrich 2001-10-15
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.
How to Think About Algorithms - Jeff Edmonds 2008-05-19
This textbook, for second- or third-year students of computer science, presents insights, notations, and
analogies to help them describe and think about algorithms like an expert, without grinding through lots of
formal proof. Solutions to many problems are provided to let students check their progress, while classtested PowerPoint slides are on the web for anyone running the course. By looking at both the big picture
and easy step-by-step methods for developing algorithms, the author guides students around the common
pitfalls. He stresses paradigms such as loop invariants and recursion to unify a huge range of algorithms
into a few meta-algorithms. The book fosters a deeper understanding of how and why each algorithm
works. These insights are presented in a careful and clear way, helping students to think abstractly and
preparing them for creating their own innovative ways to solve problems.
Introduction to Algorithms - Udi Manber 1995-12

algorithms. In Algorithms Unlocked, Thomas Cormen—coauthor of the leading college textbook on the
subject—provides a general explanation, with limited mathematics, of how algorithms enable computers to
solve problems. Readers will learn what computer algorithms are, how to describe them, and how to
evaluate them. They will discover simple ways to search for information in a computer; methods for
rearranging information in a computer into a prescribed order (“sorting”); how to solve basic problems that
can be modeled in a computer with a mathematical structure called a “graph” (useful for modeling road
networks, dependencies among tasks, and financial relationships); how to solve problems that ask questions
about strings of characters such as DNA structures; the basic principles behind cryptography;
fundamentals of data compression; and even that there are some problems that no one has figured out how
to solve on a computer in a reasonable amount of time.
Nonlinear Systems - Hassan K. Khalil 2013-11-01
For a first-year graduate-level course on nonlinear systems. It may also be used for self-study or reference
by engineers and applied mathematicians. The text is written to build the level of mathematical
sophistication from chapter to chapter. It has been reorganized into four parts: Basic analysis, Analysis of
feedback systems, Advanced analysis, and Nonlinear feedback control.
Calculated Bets
- Steven S. Skiena 2001-08-06
A story of using computer simulations and mathematical modeling techniques to predict the outcome of jaialai matches and bet on them successfully.
Algebra - Aigli Papantonopoulou 2002
For a one-semester course covering groups and rings or a two-semester course in Abstract Algebra. This
text provides thorough coverage of the main topics of abstract algebra while offering nearly 100 pages of
applications. A repetition and examples first approach introduces students to mathematical rigor and
abstraction while teaching them the basic notions and results of modern algebra.
Design of Fluid Thermal Systems - William S. Janna 2009
This book is designed to serve senior-level engineering students taking a capstone design course in fluid
and thermal systems design. It is built from the ground up with the needs and interests of practicing
engineers in mind; the emphasis is on practical applications. The book begins with a discussion of design
methodology, including the process of bidding to obtain a project, and project management techniques. The
text continues with an introductory overview of fluid thermal systems (a pump and pumping system, a
household air conditioner, a baseboard heater, a water slide, and a vacuum cleaner are among the
examples given), and a review of the properties of fluids and the equations of fluid mechanics. The text then
offers an in-depth discussion of piping systems, including the economics of pipe size selection. Janna
examines pumps (including net positive suction head considerations) and piping systems. He provides the
reader with the ability to design an entire system for moving fluids that is efficient and cost-effective. Next,
the book provides a review of basic heat transfer principles, and the analysis of heat exchangers, including
double pipe, shell and tube, plate and frame cross flow heat exchangers. Design considerations for these
exchangers are also discussed. The text concludes with a chapter of term projects that may be undertaken
by teams of students.
Foundations of Algorithms
- Richard E. Neapolitan 2015

Game Theory, Alive- Anna R. Karlin 2017-04-27
We live in a highly connected world with multiple self-interested agents interacting and myriad
opportunities for conflict and cooperation. The goal of game theory is to understand these opportunities.
This book presents a rigorous introduction to the mathematics of game theory without losing sight of the
joy of the subject. This is done by focusing on theoretical highlights (e.g., at least six Nobel Prize winning
results are developed from scratch) and by presenting exciting connections of game theory to other fields
such as computer science (algorithmic game theory), economics (auctions and matching markets), social
choice (voting theory), biology (signaling and evolutionary stability), and learning theory. Both classical
topics, such as zero-sum games, and modern topics, such as sponsored search auctions, are covered. Along
the way, beautiful mathematical tools used in game theory are introduced, including convexity, fixed-point
theorems, and probabilistic arguments. The book is appropriate for a first course in game theory at either
the undergraduate or graduate level, whether in mathematics, economics, computer science, or statistics.
The importance of game-theoretic thinking transcends the academic setting—for every action we take, we
must consider not only its direct effects, but also how it influences the incentives of others.
Algorithms Unlocked - Thomas H. Cormen 2013-03-01
For anyone who has ever wondered how computers solve problems, an engagingly written guide for
nonexperts to the basics of computer algorithms. Have you ever wondered how your GPS can find the
fastest way to your destination, selecting one route from seemingly countless possibilities in mere seconds?
How your credit card account number is protected when you make a purchase over the Internet? The
answer is algorithms. And how do these mathematical formulations translate themselves into your GPS,
your laptop, or your smart phone? This book offers an engagingly written guide to the basics of computer
algorithm-design-kleinberg-solution-manual

An Introduction to the Analysis of Algorithms
- Robert Sedgewick 2013-01-18
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 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
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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
Algorithms in a Nutshell
- George T. Heineman 2008-10-14
Creating robust software requires the use of efficient algorithms, but programmers seldom think about
them until a problem occurs. Algorithms in a Nutshell describes a large number of existing algorithms for
solving a variety of problems, and helps you select and implement the right algorithm for your needs -- with
just enough math to let you understand and analyze algorithm performance. With its focus on application,
rather than theory, this book provides efficient code solutions in several programming languages that you
can easily adapt to a specific project. Each major algorithm is presented in the style of a design pattern that
includes information to help you understand why and when the algorithm is appropriate. With this book,
you will: Solve a particular coding problem or improve on the performance of an existing solution Quickly
locate algorithms that relate to the problems you want to solve, and determine why a particular algorithm is
the right one to use Get algorithmic solutions in C, C++, Java, and Ruby with implementation tips Learn the
expected performance of an algorithm, and the conditions it needs to perform at its best Discover the
impact that similar design decisions have on different algorithms Learn advanced data structures to
improve the efficiency of algorithms With Algorithms in a Nutshell, you'll learn how to improve the
performance of key algorithms essential for the success of your software applications.
The Algorithm Design Manual
- Steven S Skiena 2009-04-05
This newly expanded and updated second edition of the best-selling classic continues to take the "mystery"
out of designing algorithms, and analyzing their efficacy and efficiency. Expanding on the first edition, the
book now serves as the primary textbook of choice for algorithm design courses while maintaining its status
as the premier practical reference guide to algorithms for programmers, researchers, and students. The
reader-friendly Algorithm Design Manual provides straightforward access to combinatorial algorithms
technology, stressing design over analysis. The first part, Techniques, provides accessible instruction on
methods for designing and analyzing computer algorithms. The second part, Resources, is intended for
browsing and reference, and comprises the catalog of algorithmic resources, implementations and an
extensive bibliography. NEW to the second edition: • Doubles the tutorial material and exercises over the
first edition • Provides full online support for lecturers, and a completely updated and improved website
component with lecture slides, audio and video • Contains a unique catalog identifying the 75 algorithmic
problems that arise most often in practice, leading the reader down the right path to solve them • Includes
several NEW "war stories" relating experiences from real-world applications • Provides up-to-date links
leading to the very best algorithm implementations available in C, C++, and Java
Introduction to the Design and Analysis of Algorithms - Anany Levitin 2014-10-07
Based on a new classification of algorithm design techniques and a clear delineation of analysis methods,
Introduction to the Design and Analysis of Algorithms presents the subject in a coherent and innovative
manner. Written in a student-friendly style, the book emphasises the understanding of ideas over
excessively formal treatment while thoroughly covering the material required in an introductory algorithms
course. Popular puzzles are used to motivate students' interest and strengthen their skills in algorithmic
problem solving. Other learning-enhancement features include chapter summaries, hints to the exercises,
and a detailed solution manual. The full text downloaded to your computer With eBooks you can: search for
key concepts, words and phrases make highlights and notes as you study share your notes with friends
eBooks are downloaded to your computer and accessible either offline through the Bookshelf (available as a
free download), available online and also via the iPad and Android apps. Upon purchase, you'll gain instant
access to this eBook. Time limit The eBooks products do not have an expiry date. You will continue to
algorithm-design-kleinberg-solution-manual

access your digital ebook products whilst you have your Bookshelf installed.
Algorithms - Jeff Erickson 2019-06-13
Algorithms are the lifeblood of computer science. They are the machines that proofs build and the music
that programs play. Their history is as old as mathematics itself. This textbook is a wide-ranging,
idiosyncratic treatise on the design and analysis of algorithms, covering several fundamental techniques,
with an emphasis on intuition and the problem-solving process. The book includes important classical
examples, hundreds of battle-tested exercises, far too many historical digressions, and exaclty four typos.
Jeff Erickson is a computer science professor at the University of Illinois, Urbana-Champaign; this book is
based on algorithms classes he has taught there since 1998.
Foundations of Data Science - Avrim Blum 2020-01-23
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.
Localization Algorithms and Strategies for Wireless Sensor Networks: Monitoring and
Surveillance Techniques for Target Tracking - Mao, Guoqiang 2009-05-31
Wireless localization techniques are an area that has attracted interest from both industry and academia,
with self-localization capability providing a highly desirable characteristic of wireless sensor networks.
Localization Algorithms and Strategies for Wireless Sensor Networks encompasses the significant and fast
growing area of wireless localization techniques. This book provides comprehensive and up-to-date
coverage of topics and fundamental theories underpinning measurement techniques and localization
algorithms. A useful compilation for academicians, researchers, and practitioners, this Premier Reference
Source contains relevant references and the latest studies emerging out of the wireless sensor network
field.
Computational Complexity - Sanjeev Arora 2009-04-20
New and classical results in computational complexity, including interactive proofs, PCP, derandomization,
and quantum computation. Ideal for graduate students.
Data-intensive Text Processing with MapReduce - Jimmy Lin 2010
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.
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
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formats. For more information visit www.morganclaypool.com
Algorithm Design and Applications
- Michael T. Goodrich 2014-10-27
Introducing a NEW addition to our growing library of computer science titles, Algorithm Design and
Applications, by Michael T. Goodrich & Roberto Tamassia! Algorithms is a course required for all computer
science majors, with a strong focus on theoretical topics. Students enter the course after gaining hands-on
experience with computers, and are expected to learn how algorithms can be applied to a variety of
contexts. This new book integrates application with theory. Goodrich & Tamassia believe that the best way
to teach algorithmic topics is to present them in a context that is motivated from applications to uses in
society, computer games, computing industry, science, engineering, and the internet. The text teaches
students about designing and using algorithms, illustrating connections between topics being taught and
their potential applications, increasing engagement.
Guide to Competitive Programming - Antti Laaksonen 2018-01-02
This invaluable textbook presents a comprehensive introduction to modern competitive programming. The
text highlights how competitive programming has proven to be an excellent way to learn algorithms, by
encouraging the design of algorithms that actually work, stimulating the improvement of programming and
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debugging skills, and reinforcing the type of thinking required to solve problems in a competitive setting.
The book contains many “folklore” algorithm design tricks that are known by experienced competitive
programmers, yet which have previously only been formally discussed in online forums and blog posts.
Topics and features: reviews the features of the C++ programming language, and describes how to create
efficient algorithms that can quickly process large data sets; discusses sorting algorithms and binary
search, and examines a selection of data structures of the C++ standard library; introduces the algorithm
design technique of dynamic programming, and investigates elementary graph algorithms; covers such
advanced algorithm design topics as bit-parallelism and amortized analysis, and presents a focus on
efficiently processing array range queries; surveys specialized algorithms for trees, and discusses the
mathematical topics that are relevant in competitive programming; examines advanced graph techniques,
geometric algorithms, and string techniques; describes a selection of more advanced topics, including
square root algorithms and dynamic programming optimization. This easy-to-follow guide is an ideal
reference for all students wishing to learn algorithms, and practice for programming contests. Knowledge
of the basics of programming is assumed, but previous background in algorithm design or programming
contests is not necessary. Due to the broad range of topics covered at various levels of difficulty, this book
is suitable for both beginners and more experienced readers.
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