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Essential Information about Algorithms and Data Structures A
Classic Reference The latest version of Sedgewick, s bestselling series, reflecting an indispensable body of knowledge
developed over the past several decades. Broad Coverage
Full treatment of data structures and algorithms for sorting,
searching, graph processing, and string processing, including
fifty algorithms every programmer should know. See
This book is devoted to the most difficult part of concurrent
programming, namely synchronization concepts, techniques
and principles when the cooperating entities are
asynchronous, communicate through a shared memory, and
may experience failures. Synchronization is no longer a set of
tricks but, due to research results in recent decades, it relies
today on sane scientific foundations as explained in this book.
In this book the author explains synchronization and the
implementation of concurrent objects, presenting in a uniform
and comprehensive way the major theoretical and practical
results of the past 30 years. Among the key features of the
book are a new look at lock-based synchronization (mutual
exclusion, semaphores, monitors, path expressions); an
introduction to the atomicity consistency criterion and its
properties and a specific chapter on transactional memory; an
introduction to mutex-freedom and associated progress
conditions such as obstruction-freedom and wait-freedom; a
presentation of Lamport's hierarchy of safe, regular and
atomic registers and associated wait-free constructions; a
description of numerous wait-free constructions of concurrent
objects (queues, stacks, weak counters, snapshot objects,
renaming objects, etc.); a presentation of the computability
power of concurrent objects including the notions of universal
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construction, consensus number and the associated Herlihy's
hierarchy; and a survey of failure detector-based
constructions of consensus objects. The book is suitable for
advanced undergraduate students and graduate students in
computer science or computer engineering, graduate
students in mathematics interested in the foundations of
process synchronization, and practitioners and engineers who
need to produce correct concurrent software. The reader
should have a basic knowledge of algorithms and operating
systems.
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 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
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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
Foundations of Algorithms, Fourth Edition offers a wellbalanced presentation of algorithm design, complexity
analysis of algorithms, and computational complexity. The
volume is accessible to mainstream computer science
students who have a background in college algebra and
discrete structures. To support their approach, the authors
present mathematical concepts using standard English and a
simpler notation than is found in most texts. A review of
essential mathematical concepts is presented in three
appendices. The authors also reinforce the explanations with
numerous concrete examples to help students grasp
theoretical concepts.
Foundations of Algorithms, Fifth Edition offers a wellbalanced presentation of algorithm design, complexity
analysis of algorithms, and computational complexity. Ideal
for any computer science students with a background in
college algebra and discrete structures, the text presents
mathematical concepts using standard English and simple
notation to maximize accessibility and user-friendliness.
Concrete examples, appendices reviewing essential
mathematical concepts, and a student-focused approach
reinforce theoretical explanations and promote learning and
retention. C++ and Java pseudocode help students better
understand complex algorithms. A chapter on numerical
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algorithms includes a review of basic number theory, Euclid's
Algorithm for finding the greatest common divisor, a review of
modular arithmetic, an algorithm for solving modular linear
equations, an algorithm for computing modular powers, and
the new polynomial-time algorithm for determining whether a
number is prime. The revised and updated Fifth Edition
features an all-new chapter on genetic algorithms and genetic
programming, including approximate solutions to the traveling
salesperson problem, an algorithm for an artificial ant that
navigates along a trail of food, and an application to financial
trading. With fully updated exercises and examples
throughout and improved instructor resources including
complete solutions, an Instructor s Manual and PowerPoint
lecture outlines, Foundations of Algorithms is an essential text
for undergraduate and graduate courses in the design and
analysis of algorithms. Key features include: The only text of
its kind with a chapter on genetic algorithms Use of C++ and
Java pseudocode to help students better understand complex
algorithms No calculus background required Numerous clear
and student-friendly examples throughout the text Fully
updated exercises and examples throughout Improved
instructor resources, including complete solutions, an
Instructor s Manual, and PowerPoint lecture outlines"
This book is Part I of the fourth edition of Robert Sedgewick
and Kevin Wayne’s Algorithms , the leading textbook on
algorithms today, widely used in colleges and universities
worldwide. Part I contains Chapters 1 through 3 of the book.
The fourth edition of Algorithms surveys the most important
computer algorithms currently in use and provides a full
treatment of data structures and algorithms for sorting,
searching, graph processing, and string processing -including fifty algorithms every programmer should know. In
this edition, new Java implementations are written in an
accessible modular programming style, where all of the code
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is exposed to the reader and ready to use. The algorithms in
this book represent a body of knowledge developed over the
last 50 years that has become indispensable, not just for
professional programmers and computer science students but
for any student with interests in science, mathematics, and
engineering, not to mention students who use computation in
the liberal arts. The companion web site,
algs4.cs.princeton.edu contains An online synopsis Full Java
implementations Test data Exercises and answers Dynamic
visualizations Lecture slides Programming assignments with
checklists Links to related material The MOOC related to this
book is accessible via the "Online Course" link at
algs4.cs.princeton.edu. The course offers more than 100
video lecture segments that are integrated with the text,
extensive online assessments, and the large-scale discussion
forums that have proven so valuable. Offered each fall and
spring, this course regularly attracts tens of thousands of
registrants. Robert Sedgewick and Kevin Wayne are
developing a modern approach to disseminating knowledge
that fully embraces technology, enabling people all around
the world to discover new ways of learning and teaching. By
integrating their textbook, online content, and MOOC, all at
the state of the art, they have built a unique resource that
greatly expands the breadth and depth of the educational
experience.
The C++ language is brought up-to-date and simplified, and
the Standard Template Library is now fully incorporated
throughout the text. Data Structures and Algorithm Analysis in
C++ is logically organized to cover advanced data structures
topics from binary heaps to sorting to NP-completeness.
Figures and examples illustrating successive stages of
algorithms contribute to Weiss' careful, rigorous and in-depth
analysis of each type of algorithm.
A modern, up-to-date introduction to optimization theory
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andmethods This authoritative book serves as an introductory
text tooptimization at the senior undergraduate and beginning
graduatelevels. With consistently accessible and elementary
treatment ofall topics, An Introduction to Optimization,
Second Edition helpsstudents build a solid working
knowledge of the field, includingunconstrained optimization,
linear programming, and constrainedoptimization.
Supplemented with more than one hundred tables and
illustrations,an extensive bibliography, and numerous worked
examples toillustrate both theory and algorithms, this book
alsoprovides: * A review of the required mathematical
background material * A mathematical discussion at a level
accessible to MBA andbusiness students * A treatment of
both linear and nonlinear programming * An introduction to
recent developments, including neuralnetworks, genetic
algorithms, and interior-point methods * A chapter on the use
of descent algorithms for the training offeedforward neural
networks * Exercise problems after every chapter, many new
to thisedition * MATLAB(r) exercises and examples *
Accompanying Instructor's Solutions Manual available
onrequest An Introduction to Optimization, Second Edition
helps studentsprepare for the advanced topics and
technological developments thatlie ahead. It is also a useful
book for researchers andprofessionals in mathematics,
electrical engineering, economics,statistics, and business. An
Instructor's Manual presenting detailed solutions to all
theproblems in the book is available from the Wiley
editorialdepartment.

The author team that established its reputation
nearly twenty years ago with Fundamentals of
Computer Algorithms offers this new title, available
in both pseudocode and C++ versions. Ideal for
junior/senior level courses in the analysis of
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algorithms, this well-researched text takes a
theoretical approach to the subject, creating a basis
for more in-depth study and providing opportunities
for hands-on learning. Emphasizing design
technique, the text uses exciting, state-of-the-art
examples to illustrate design strategies.
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
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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.
Comprehensive treatment focuses on creation of
efficient data structures and algorithms and selection
or design of data structure best suited to specific
problems. This edition uses Java as the
programming language.
Data Structures & Theory of Computation
Inspired by the success of their best-selling
introductory programming text, Java Software
Solutions, authors Lewis, DePasquale, and Chase
now release Java Foundations, Second Edition. This
text is a comprehensive resource for instructors who
want a two-or three-semester introduction to
programming textbook that includes detail on data
structures topics. Java Foundations introduces a
Software Methodology early on and revisits it
throughout to ensure students develop sound
program development skills from the beginning.
Control structures are covered before writing
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classes, providing a solid foundation of fundamental
concepts and sophisticated topics.
This book is Part II of the fourth edition of Robert
Sedgewick and Kevin Wayne’s Algorithms , the
leading textbook on algorithms today, widely used in
colleges and universities worldwide. Part II contains
Chapters 4 through 6 of the book. The fourth edition
of Algorithms surveys the most important computer
algorithms currently in use and provides a full
treatment of data structures and algorithms for
sorting, searching, graph processing, and string
processing -- including fifty algorithms every
programmer should know. In this edition, new Java
implementations are written in an accessible
modular programming style, where all of the code is
exposed to the reader and ready to use. The
algorithms in this book represent a body of
knowledge developed over the last 50 years that has
become indispensable, not just for professional
programmers and computer science students but for
any student with interests in science, mathematics,
and engineering, not to mention students who use
computation in the liberal arts. The companion web
site, algs4.cs.princeton.edu contains An online
synopsis Full Java implementations Test data
Exercises and answers Dynamic visualizations
Lecture slides Programming assignments with
checklists Links to related material The MOOC
related to this book is accessible via the "Online
Page 9/28

Download Free Foundations Of Algorithms 4th
Edition
Course" link at algs4.cs.princeton.edu. The course
offers more than 100 video lecture segments that are
integrated with the text, extensive online
assessments, and the large-scale discussion forums
that have proven so valuable. Offered each fall and
spring, this course regularly attracts tens of
thousands of registrants. Robert Sedgewick and
Kevin Wayne are developing a modern approach to
disseminating knowledge that fully embraces
technology, enabling people all around the world to
discover new ways of learning and teaching. By
integrating their textbook, online content, and
MOOC, all at the state of the art, they have built a
unique resource that greatly expands the breadth
and depth of the educational experience.
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
class-tested 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
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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.
Data Structures and Other Objects Using Java is a
gradual, "just-in-time" introduction to Data Structures
for a CS2 course. Each chapter provides a review of
the key aspects of object-oriented programming and
a syntax review, giving students the foundation for
understanding significant programming concepts.
With this framework they are able to accomplish
writing functional data structures by using a five-step
method for working with data types; understanding
the data type abstractly, writing a specification, using
the data type, designing and implementing the data
type, and analyzing the implementation. Students
learn to think analytically about the efficiency and
efficacy of design while gaining exposure to useful
Java classes libraries.
August 6, 2009 Author, Jon Kleinberg, was recently cited in
the New York Times for his statistical analysis research in the
Internet age. 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.
An overview of the programming language's fundamentals
Page 11/28

Download Free Foundations Of Algorithms 4th
Edition
covers syntax, initialization, implementation, classes, error
handling, objects, applets, multiple threads, projects, and
network programming.
Summary Grokking Algorithms is a fully illustrated, friendly
guide that teaches you how to apply common algorithms to
the practical problems you face every day as a programmer.
You'll start with sorting and searching and, as you build up
your skills in thinking algorithmically, you'll tackle more
complex concerns such as data compression and artificial
intelligence. Each carefully presented example includes
helpful diagrams and fully annotated code samples in Python.
Learning about algorithms doesn't have to be boring! Get a
sneak peek at the fun, illustrated, and friendly examples you'll
find in Grokking Algorithms on Manning Publications'
YouTube channel. Continue your journey into the world of
algorithms with Algorithms in Motion, a practical, hands-on
video course available exclusively at Manning.com
(www.manning.com/livevideo/algorithms-?in-motion).
Purchase of the print book includes a free eBook in PDF,
Kindle, and ePub formats from Manning Publications. About
the Technology An algorithm is nothing more than a step-bystep procedure for solving a problem. The algorithms you'll
use most often as a programmer have already been
discovered, tested, and proven. If you want to understand
them but refuse to slog through dense multipage proofs, this
is the book for you. This fully illustrated and engaging guide
makes it easy to learn how to use the most important
algorithms effectively in your own programs. About the Book
Grokking Algorithms is a friendly take on this core computer
science topic. In it, you'll learn how to apply common
algorithms to the practical programming problems you face
every day. You'll start with tasks like sorting and searching.
As you build up your skills, you'll tackle more complex
problems like data compression and artificial intelligence.
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Each carefully presented example includes helpful diagrams
and fully annotated code samples in Python. By the end of
this book, you will have mastered widely applicable
algorithms as well as how and when to use them. What's
Inside Covers search, sort, and graph algorithms Over 400
pictures with detailed walkthroughs Performance trade-offs
between algorithms Python-based code samples About the
Reader This easy-to-read, picture-heavy introduction is
suitable for self-taught programmers, engineers, or anyone
who wants to brush up on algorithms. About the Author
Aditya Bhargava is a Software Engineer with a dual
background in Computer Science and Fine Arts. He blogs on
programming at adit.io. Table of Contents Introduction to
algorithms Selection sort Recursion Quicksort Hash tables
Breadth-first search Dijkstra's algorithm Greedy algorithms
Dynamic programming K-nearest neighbors
Thoroughly revised, this third edition focuses on modern
techniques used to generate synthetic three-dimensional
images in a fraction of a second. With the advent of
programmable shaders, a wide variety of new algorithms
have arisen and evolved over the past few years. This edition
discusses current, practical rendering methods used in
games and other applications. It also presents a solid
theoretical framework and relevant mathematics for the field
of interactive computer graphics, all in an approachable style.
The authors have made the figures used in the book available
for download for fair use.:Download Figures. Reviews
Rendering has been a required reference for professional
graphics practitioners for nearly a decade. This latest edition
is as relevant as ever, covering topics from essential
mathematical foundations to advanced techniques used by
today’s cutting edge games. -- Gabe Newell, President,
Valve, May 2008 Rendering ... has been completely revised
and revamped for its updated third edition, which focuses on
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modern techniques used to generate three-dimensional
images in a fraction of the time old processes took. From
practical rendering for games to math and details for better
interactive applications, it's not to be missed. -- The
Bookwatch, November 2008 You'll get brilliantly lucid
explanations of concepts like vertex morphing and variance
shadow mapping—as well as a new respect for the incredible
craftsmanship that goes into today's PC games. -- Logan
Decker, PC Gamer Magazine , February 2009
An up-to-date, self-contained introduction to a state-of-the-art
machine learning approach, Ensemble Methods: Foundations
and Algorithms shows how these accurate methods are used
in real-world tasks. It gives you the necessary groundwork to
carry out further research in this evolving field. After
presenting background and terminology, the book covers the
main algorithms and theories, including Boosting, Bagging,
Random Forest, averaging and voting schemes, the Stacking
method, mixture of experts, and diversity measures. It also
discusses multiclass extension, noise tolerance, errorambiguity and bias-variance decompositions, and recent
progress in information theoretic diversity. Moving on to more
advanced topics, the author explains how to achieve better
performance through ensemble pruning and how to generate
better clustering results by combining multiple clusterings. In
addition, he describes developments of ensemble methods in
semi-supervised learning, active learning, cost-sensitive
learning, class-imbalance learning, and comprehensibility
enhancement.
Strengthen your understanding of data structures and their
algorithms for the foundation you need to successfully design,
implement and maintain virtually any software system.
Theoretical, yet practical, DATA STRUCUTRES AND
ALGORITHMS IN C++, 4E by experienced author Adam
Drosdek highlights the fundamental connection between data
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structures and their algorithms, giving equal weight to the
practical implementation of data structures and the theoretical
analysis of algorithms and their efficiency. This edition
provides critical new coverage of treaps, k-d trees and k-d Btrees, generational garbage collection, and other advanced
topics such as sorting methods and a new hashing technique.
Abundant C++ code examples and a variety of case studies
provide valuable insights into data structures implementation.
DATA STRUCTURES AND ALGORITHMS IN C++ provides
the balance of theory and practice to prepare readers for a
variety of applications in a modern, object-oriented paradigm.
Important Notice: Media content referenced within the product
description or the product text may not be available in the
ebook version.
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 nonnegative 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.
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Table of contents

The first book of its kind to review the current status
andfuture direction of the exciting new branch of
machinelearning/data mining called imbalanced learning
Imbalanced learning focuses on how an intelligent
system canlearn when it is provided with imbalanced
data. Solving imbalancedlearning problems is critical in
numerous data-intensive networkedsystems, including
surveillance, security, Internet, finance,biomedical,
defense, and more. Due to the inherent
complexcharacteristics of imbalanced data sets, learning
from such datarequires new understandings, principles,
algorithms, and tools totransform vast amounts of raw
data efficiently into information andknowledge
representation. The first comprehensive look at this new
branch of machinelearning, this book offers a critical
review of the problem ofimbalanced learning, covering
the state of the art in techniques,principles, and realworld applications. Featuring contributionsfrom experts in
both academia and industry, Imbalanced
Learning:Foundations, Algorithms, and Applications
provides chaptercoverage on: Foundations of
Imbalanced Learning Imbalanced Datasets: From
Sampling to Classifiers Ensemble Methods for Class
Imbalance Learning Class Imbalance Learning Methods
for Support VectorMachines Class Imbalance and Active
Learning Nonstationary Stream Data Learning with
Imbalanced ClassDistribution Assessment Metrics for
Imbalanced Learning Imbalanced Learning: Foundations,
Algorithms, andApplications will help scientists and
engineers learn how totackle the problem of learning
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from imbalanced datasets, and gaininsight into current
developments in the field as well as futureresearch
directions.
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.
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 readerfriendly 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 •
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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
N OTE: You are purchasing a standalone product;
MyProgrammingLab does not come packaged with this
content. If you would like to purchase both the physical
text and MyProgrammingLab search for ISBN-10:
0133437302/ISBN-13: 9780133437300. That package
includes ISBN-10: 0133360903/ISBN-13:
9780133360905and ISBN-10: 0133379787/ISBN-13:
9780133379785. MyProgrammingLab should only be
purchased when required by an instructor. Building Java
Programs: A Back to Basics Approach, Third Edition,
introduces novice programmers to basic constructs and
common pitfalls by emphasizing the essentials of
procedural programming, problem solving, and
algorithmic reasoning. Byusing objects early to solve
interesting problems and defining objects later in the
course,Building Java Programs develops programming
knowledge for a broad audience. NEW! This edition is
available with MyProgrammingLab, an innovative online
homework and assessment tool. Through the power of
practice and immediate personalized feedback,
MyProgrammingLab helps students fully grasp the logic,
semantics, and syntax of programming.
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Over the course of a generation, algorithms have gone
from mathematical abstractions to powerful mediators of
daily life. Algorithms have made our lives more efficient,
more entertaining, and, sometimes, better informed. At
the same time, complex algorithms are increasingly
violating the basic rights of individual citizens. Allegedly
anonymized datasets routinely leak our most sensitive
personal information; statistical models for everything
from mortgages to college admissions reflect racial and
gender bias. Meanwhile, users manipulate algorithms to
"game" search engines, spam filters, online reviewing
services, and navigation apps. Understanding and
improving the science behind the algorithms that run our
lives is rapidly becoming one of the most pressing issues
of this century. Traditional fixes, such as laws,
regulations and watchdog groups, have proven woefully
inadequate. Reporting from the cutting edge of scientific
research, The Ethical Algorithm offers a new approach: a
set of principled solutions based on the emerging and
exciting science of socially aware algorithm design.
Michael Kearns and Aaron Roth explain how we can
better embed human principles into machine code without halting the advance of data-driven scientific
exploration. Weaving together innovative research with
stories of citizens, scientists, and activists on the front
lines, The Ethical Algorithm offers a compelling vision for
a future, one in which we can better protect humans from
the unintended impacts of algorithms while continuing to
inspire wondrous advances in technology.
The design and analysis of efficient data structures has
long been recognized as a key component of the
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Computer Science curriculum. Goodrich, Tomassia and
Goldwasser's approach to this classic topic is based on
the object-oriented paradigm as the framework of choice
for the design of data structures. For each ADT
presented in the text, the authors provide an associated
Java interface. Concrete data structures realizing the
ADTs are provided as Java classes implementing the
interfaces. The Java code implementing fundamental
data structures in this book is organized in a single Java
package, net.datastructures. This package forms a
coherent library of data structures and algorithms in Java
specifically designed for educational purposes in a way
that is complimentary with the Java Collections
Framework.
Foundations of Algorithms, Fifth Edition offers a wellbalanced presentation of algorithm design, complexity
analysis of algorithms, and computational complexity.
Ideal for any computer science students with a
background in college algebra and discrete structures,
the text presents mathematical concepts using standard
English and simple notation to maximize accessibility
and user-friendliness. Concrete examples, appendices
reviewing essential mathematical concepts, and a
student-focused approach reinforce theoretical
explanations and promote learning and retention. C++
and Java pseudocode help students better understand
complex algorithms. A chapter on numerical algorithms
includes a review of basic number theory, Euclid's
Algorithm for finding the greatest common divisor, a
review of modular arithmetic, an algorithm for solving
modular linear equations, an algorithm for computing
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modular powers, and the new polynomial-time algorithm
for determining whether a number is prime. The revised
and updated Fifth Edition features an all-new chapter on
genetic algorithms and genetic programming, including
approximate solutions to the traveling salesperson
problem, an algorithm for an artificial ant that navigates
along a trail of food, and an application to financial
trading. With fully updated exercises and examples
throughout and improved instructor resources including
complete solutions, an Instructor's Manual and
PowerPoint lecture outlines, Foundations of Algorithms is
an essential text for undergraduate and graduate
courses in the design and analysis of algorithms. Key
features include: • The only text of its kind with a chapter
on genetic algorithms • Use of C++ and Java
pseudocode to help students better understand complex
algorithms • No calculus background required •
Numerous clear and student-friendly examples
throughout the text • Fully updated exercises and
examples throughout • Improved instructor resources,
including complete solutions, an Instructor's Manual, and
PowerPoint lecture outlines
Longlisted for the National Book Award New York Times
Bestseller A former Wall Street quant sounds an alarm
on the mathematical models that pervade modern life -and threaten to rip apart our social fabric We live in the
age of the algorithm. Increasingly, the decisions that
affect our lives--where we go to school, whether we get a
car loan, how much we pay for health insurance--are
being made not by humans, but by mathematical
models. In theory, this should lead to greater fairness:
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Everyone is judged according to the same rules, and
bias is eliminated. But as Cathy O'Neil reveals in this
urgent and necessary book, the opposite is true. The
models being used today are opaque, unregulated, and
uncontestable, even when they're wrong. Most troubling,
they reinforce discrimination: If a poor student can't get a
loan because a lending model deems him too risky (by
virtue of his zip code), he's then cut off from the kind of
education that could pull him out of poverty, and a
vicious spiral ensues. Models are propping up the lucky
and punishing the downtrodden, creating a "toxic cocktail
for democracy." Welcome to the dark side of Big Data.
Tracing the arc of a person's life, O'Neil exposes the
black box models that shape our future, both as
individuals and as a society. These "weapons of math
destruction" score teachers and students, sort r sum s,
grant (or deny) loans, evaluate workers, target voters,
set parole, and monitor our health. O'Neil calls on
modelers to take more responsibility for their algorithms
and on policy makers to regulate their use. But in the
end, it's up to us to become more savvy about the
models that govern our lives. This important book
empowers us to ask the tough questions, uncover the
truth, and demand change. -- Longlist for National Book
Award (Non-Fiction) -- Goodreads, semi-finalist for the
2016 Goodreads Choice Awards (Science and
Technology) -- Kirkus, Best Books of 2016 -- New York
Times, 100 Notable Books of 2016 (Non-Fiction) -- The
Guardian, Best Books of 2016 -- WBUR's "On Point,"
Best Books of 2016: Staff Picks -- Boston Globe, Best
Books of 2016, Non-Fiction
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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
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have included additional motivational material at the
beginning.
Written at a level appropriate to undergraduates, this
book covers such topics as the Hilbert Basis
Theorem, the Nullstellensatz, invariant theory,
projective geometry, and dimension theory. Contains
a new section on Axiom and an update about
MAPLE, Mathematica and REDUCE.
Today, anyone in a scientific or technical discipline
needs programming skills. Python is an ideal first
programming language, and Introduction to
Programming in Python is the best guide to learning
it. Princeton University’s Robert Sedgewick, Kevin
Wayne, and Robert Dondero have crafted an
accessible, interdisciplinary introduction to
programming in Python that emphasizes important
and engaging applications, not toy problems. The
authors supply the tools needed for students to learn
that programming is a natural, satisfying, and
creative experience. This example-driven guide
focuses on Python’s most useful features and brings
programming to life for every student in the sciences,
engineering, and computer science. Coverage
includes Basic elements of programming: variables,
assignment statements, built-in data types,
conditionals, loops, arrays, and I/O, including
graphics and sound Functions, modules, and
libraries: organizing programs into components that
can be independently debugged, maintained, and
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reused Object-oriented programming and data
abstraction: objects, modularity, encapsulation, and
more Algorithms and data structures: sort/search
algorithms, stacks, queues, and symbol tables
Examples from applied math, physics, chemistry,
biology, and computer science—all compatible with
Python 2 and 3 Drawing on their extensive
classroom experience, the authors provide Q&As,
exercises, and opportunities for creative practice
throughout. An extensive amount of supplementary
information is available at
introcs.cs.princeton.edu/python. With source code,
I/O libraries, solutions to selected exercises, and
much more, this companion website empowers
people to use their own computers to teach and
learn the material.
A comprehensive update of the leading algorithms
text, with new material on matchings in bipartite
graphs, online algorithms, machine learning, and
other topics. Some books on algorithms are rigorous
but incomplete; others cover masses of material but
lack rigor. Introduction to Algorithms uniquely
combines rigor and comprehensiveness. It covers a
broad range of algorithms in depth, yet makes their
design and analysis accessible to all levels of
readers, with self-contained chapters and algorithms
in pseudocode. Since the publication of the first
edition, Introduction to Algorithms has become the
leading algorithms text in universities worldwide as
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well as the standard reference for professionals. This
fourth edition has been updated throughout. New for
the fourth edition • New chapters on matchings in
bipartite graphs, online algorithms, and machine
learning • New material on topics including solving
recurrence equations, hash tables, potential
functions, and suffix arrays • 140 new exercises and
22 new problems • Reader feedback–informed
improvements to old problems • Clearer, more
personal, and gender-neutral writing style • Color
added to improve visual presentation • Notes,
bibliography, and index updated to reflect
developments in the field • Website with new
supplementary material
Drawing on an impressive roster of experts in the
field, Fundamentals of Computer Graphics, Fourth
Edition offers an ideal resource for computer course
curricula as well as a user-friendly personal or
professional reference. Focusing on geometric
intuition, the book gives the necessary information
for understanding how images get onto the screen
by using the complementary approaches of ray
tracing and rasterization. It covers topics common to
an introductory course, such as sampling theory,
texture mapping, spatial data structure, and splines.
It also includes a number of contributed chapters
from authors known for their expertise and clear way
of explaining concepts. Highlights of the Fourth
Edition Include: Updated coverage of existing topics
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Major updates and improvements to several
chapters, including texture mapping, graphics
hardware, signal processing, and data structures A
text now printed entirely in four-color to enhance
illustrative figures of concepts The fourth edition of
Fundamentals of Computer Graphics continues to
provide an outstanding and comprehensive
introduction to basic computer graphic technology
and theory. It retains an informal and intuitive style
while improving precision, consistency, and
completeness of material, allowing aspiring and
experienced graphics programmers to better
understand and apply foundational principles to the
development of efficient code in creating film, game,
or web designs. Key Features Provides a thorough
treatment of basic and advanced topics in current
graphics algorithms Explains core principles
intuitively, with numerous examples and pseudocode Gives updated coverage of the graphics
pipeline, signal processing, texture mapping,
graphics hardware, reflection models, and curves
and surfaces Uses color images to give more
illustrative power to concepts
" Algorithms and data structures are much more than
abstract concepts. Mastering them enables you to
write code that runs faster and more efficiently,
which is particularly important for today’s web and
mobile apps. This book takes a practical approach to
data structures and algorithms, with techniques and
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real-world scenarios that you can use in your daily
production code. Graphics and examples make
these computer science concepts understandable
and relevant. You can use these techniques with any
language; examples in the book are in JavaScript,
Python, and Ruby. Use Big O notation, the primary
tool for evaluating algorithms, to measure and
articulate the efficiency of your code, and modify
your algorithm to make it faster. Find out how your
choice of arrays, linked lists, and hash tables can
dramatically affect the code you write. Use recursion
to solve tricky problems and create algorithms that
run exponentially faster than the alternatives. Dig
into advanced data structures such as binary trees
and graphs to help scale specialized applications
such as social networks and mapping software.
You’ll even encounter a single keyword that can
give your code a turbo boost. Jay Wengrow brings to
this book the key teaching practices he developed as
a web development bootcamp founder and educator.
Use these techniques today to make your code
faster and more scalable. "
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