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The fundamental mathematical tools needed to understand machine learning
include linear algebra, analytic geometry, matrix decompositions, vector calculus,
optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students,
or professionals, to efficiently learn the mathematics. This self-contained textbook
bridges the gap between mathematical and machine learning texts, introducing
the mathematical concepts with a minimum of prerequisites. It uses these
concepts to derive four central machine learning methods: linear regression,
principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these
derivations provide a starting point to machine learning texts. For those learning
the mathematics for the first time, the methods help build intuition and practical
experience with applying mathematical concepts. Every chapter includes worked
examples and exercises to test understanding. Programming tutorials are offered
on the book's web site.
Foundations of Algorithms, Fourth Edition offers a well-balanced 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.
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.
Geared to experienced C++ developers who may not be familiar with the more
advanced features of the language, and therefore are not using it to its full
capabilities Teaches programmers how to think in C++-that is, how to design
effective solutions that maximize the power of the language The authors drill
down into this notoriously complex language, explaining poorly understood
elements of the C++ feature set as well as common pitfalls to avoid Contains
several in-depth case studies with working code that's been tested on Windows,
Linux, and Solaris platforms
This book provides conceptual understanding of machine learning algorithms
though supervised, unsupervised, and advanced learning techniques. The book
consists of four parts: foundation, supervised learning, unsupervised learning,
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and advanced learning. The first part provides the fundamental materials,
background, and simple machine learning algorithms, as the preparation for
studying machine learning algorithms. The second and the third parts provide
understanding of the supervised learning algorithms and the unsupervised
learning algorithms as the core parts. The last part provides advanced machine
learning algorithms: ensemble learning, semi-supervised learning, temporal
learning, and reinforced learning. Provides comprehensive coverage of both
learning algorithms: supervised and unsupervised learning; Outlines the
computation paradigm for solving classification, regression, and clustering;
Features essential techniques for building the a new generation of machine
learning.
Providing a unique approach to machine learning, this text contains fresh and
intuitive, yet rigorous, descriptions of all fundamental concepts necessary to
conduct research, build products, tinker, and play. By prioritizing geometric
intuition, algorithmic thinking, and practical real world applications in disciplines
including computer vision, natural language processing, economics,
neuroscience, recommender systems, physics, and biology, this text provides
readers with both a lucid understanding of foundational material as well as the
practical tools needed to solve real-world problems. With in-depth Python and
MATLAB/OCTAVE-based computational exercises and a complete treatment of
cutting edge numerical optimization techniques, this is an essential resource for
students and an ideal reference for researchers and practitioners working in
machine learning, computer science, electrical engineering, signal processing,
and numerical optimization.
PEEK “UNDER THE HOOD” OF BIG DATA ANALYTICS The world of big data
analytics grows ever more complex. And while many people can work
superficially with specific frameworks, far fewer understand the fundamental
principles of large-scale, distributed data processing systems and how they
operate. In Foundations of Data Intensive Applications: Large Scale Data
Analytics under the Hood, renowned big-data experts and computer scientists
Drs. Supun Kamburugamuve and Saliya Ekanayake deliver a practical guide to
applying the principles of big data to software development for optimal
performance. The authors discuss foundational components of large-scale data
systems and walk readers through the major software design decisions that
define performance, application type, and usability. You???ll learn how to
recognize problems in your applications resulting in performance and distributed
operation issues, diagnose them, and effectively eliminate them by relying on the
bedrock big data principles explained within. Moving beyond individual
frameworks and APIs for data processing, this book unlocks the theoretical ideas
that operate under the hood of every big data processing system. Ideal for data
scientists, data architects, dev-ops engineers, and developers, Foundations of
Data Intensive Applications: Large Scale Data Analytics under the Hood shows
readers how to: Identify the foundations of large-scale, distributed data
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processing systems Make major software design decisions that optimize
performance Diagnose performance problems and distributed operation issues
Understand state-of-the-art research in big data Explain and use the major big
data frameworks and understand what underpins them Use big data analytics in
the real world to solve practical problems
Foundations of Algorithms, Fifth Edition offers a well-balanced 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 userfriendliness. 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 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 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
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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
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.
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.
First-ever comprehensive introduction to the major new subject of quantum
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computing and quantum information.
The new edition of this bestselling title on Distributed Systems has been
thoroughly revised throughout to reflect the state of the art in this rapidly
developing field. It emphasizes the principles used in the design and construction
of distributed computer systems based on networks of workstations and server
computers.
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.
Updated for both Python 3.4 and 2.7, this convenient pocket guide is the perfect
on-the-job quick reference. You’ll find concise, need-to-know information on
Python types and statements, special method names, built-in functions and
exceptions, commonly used standard library modules, and other prominent
Python tools. The handy index lets you pinpoint exactly what you need. Written
by Mark Lutz—widely recognized as the world’s leading Python trainer—Python
Pocket Reference is an ideal companion to O’Reilly’s classic Python tutorials,
Learning Python and Programming Python, also written by Mark. This fifth edition
covers: Built-in object types, including numbers, lists, dictionaries, and more
Statements and syntax for creating and processing objects Functions and
modules for structuring and reusing code Python’s object-oriented programming
tools Built-in functions, exceptions, and attributes Special operator overloading
methods Widely used standard library modules and extensions Command-line
options and development tools Python idioms and hints The Python SQL
Database API
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
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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.
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.
Starting Out with Programming Logic and Design, Third Edition, is a language-independent
introductory programming book that orients students to programming concepts and logic
without assuming any previous programming experience. In the successful, accessible style of
Tony Gaddis' best-selling texts, useful examples and detail-oriented explanations allow
students to become comfortable with fundamental concepts and logical thought processes
used in programming without the complication of language syntax. Students gain confidence in
their program design skills to transition into more comprehensive programming courses. The
book is ideal for a programming logic course taught as a precursor to a language-specific
introductory programming course, or for the first part of an introductory programming course.
This Fourth Edition introduces the latest theory and applications in optimization. It emphasizes
constrained optimization, beginning with a substantial treatment of linear programming and
then proceeding to convex analysis, network flows, integer programming, quadratic
programming, and convex optimization. Readers will discover a host of practical business
applications as well as non-business applications. Topics are clearly developed with many
numerical examples worked out in detail. Specific examples and concrete algorithms precede
more abstract topics. With its focus on solving practical problems, the book features free C
programs to implement the major algorithms covered, including the two-phase simplex method,
primal-dual simplex method, path-following interior-point method, and homogeneous self-dual
methods. In addition, the author provides online JAVA applets that illustrate various pivot rules
and variants of the simplex method, both for linear programming and for network flows. These
C programs and JAVA tools can be found on the book's website. The website also includes
new online instructional tools and exercises.
Introduces machine learning and its algorithmic paradigms, explaining the principles behind
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automated learning approaches and the considerations underlying their usage.
Professional testing of software is an essential task that requires a profound knowledge of
testing techniques. The International Software Testing Qualifications Board (ISTQB) has
developed a universally accepted, international qualification scheme aimed at software and
system testing professionals, and has created the Syllabi and Tests for the "Certified Tester."
Today about 300,000 people have taken the ISTQB certification exams. The authors of
Software Testing Foundations, 4th Edition, are among the creators of the Certified Tester
Syllabus and are currently active in the ISTQB. This thoroughly revised and updated fourth
edition covers the "Foundations Level" (entry level) and teaches the most important methods of
software testing. It is designed for self-study and provides the information necessary to pass
the Certified Tester-Foundations Level exam, version 2011, as defined by the ISTQB. Also in
this new edition, technical terms have been precisely stated according to the recently revised
and updated ISTQB glossary. Topics covered: Fundamentals of Testing Testing and the
Software Lifecycle Static and Dynamic Testing Techniques Test Management Test Tools Also
mentioned are some updates to the syllabus that are due in 2015.
Foundations of Algorithms, Fifth Edition offers a well-balanced 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
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
A concise and self-contained introduction to causal inference, increasingly important in data
science and machine learning. The mathematization of causality is a relatively recent
development, and has become increasingly important in data science and machine learning.
This book offers a self-contained and concise introduction to causal models and how to learn
them from data. After explaining the need for causal models and discussing some of the
principles underlying causal inference, the book teaches readers how to use causal models:
how to compute intervention distributions, how to infer causal models from observational and
interventional data, and how causal ideas could be exploited for classical machine learning
problems. All of these topics are discussed first in terms of two variables and then in the more
general multivariate case. The bivariate case turns out to be a particularly hard problem for
causal learning because there are no conditional independences as used by classical methods
for solving multivariate cases. The authors consider analyzing statistical asymmetries between
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cause and effect to be highly instructive, and they report on their decade of intensive research
into this problem. The book is accessible to readers with a background in machine learning or
statistics, and can be used in graduate courses or as a reference for researchers. The text
includes code snippets that can be copied and pasted, exercises, and an appendix with a
summary of the most important technical concepts.
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.

Essential Information about Algorithms and Data Structures A Classic Reference The
latest version of Sedgewick, s best-selling 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
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 Major
updates and improvements to several chapters, including texture mapping, graphics
hardware, signal processing, and data structures A text now printed entirely in fourcolor 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 pseudo-code 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
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
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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 modern techniques used to generate threedimensional 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
Genetic algorithms have been used in science and engineering as adaptive algorithms
for solving practical problems and as computational models of natural evolutionary
systems. This brief, accessible introduction describes some of the most interesting
research in the field and also enables readers to implement and experiment with
genetic algorithms on their own. It focuses in depth on a small set of important and
interesting topics—particularly in machine learning, scientific modeling, and artificial
life—and reviews a broad span of research, including the work of Mitchell and her
colleagues. The descriptions of applications and modeling projects stretch beyond the
strict boundaries of computer science to include dynamical systems theory, game
theory, molecular biology, ecology, evolutionary biology, and population genetics,
underscoring the exciting "general purpose" nature of genetic algorithms as search
methods that can be employed across disciplines. An Introduction to Genetic
Algorithms is accessible to students and researchers in any scientific discipline. It
includes many thought and computer exercises that build on and reinforce the reader's
understanding of the text. The first chapter introduces genetic algorithms and their
terminology and describes two provocative applications in detail. The second and third
chapters look at the use of genetic algorithms in machine learning (computer programs,
data analysis and prediction, neural networks) and in scientific models (interactions
among learning, evolution, and culture; sexual selection; ecosystems; evolutionary
activity). Several approaches to the theory of genetic algorithms are discussed in depth
in the fourth chapter. The fifth chapter takes up implementation, and the last chapter
poses some currently unanswered questions and surveys prospects for the future of
evolutionary computation.
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.
Data Structures and Algorithm Analysis in Java is an “advanced algorithms” book that
fits between traditional CS2 and Algorithms Analysis courses. In the old ACM
Curriculum Guidelines, this course was known as CS7. This text is for readers who
want to learn good programming and algorithm analysis skills simultaneously so that
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they can develop such programs with the maximum amount of efficiency. Readers
should have some knowledge of intermediate programming, including topics as objectbased programming and recursion, and some background in discrete math. As the
speed and power of computers increases, so does the need for effective programming
and algorithm analysis. By approaching these skills in tandem, Mark Allen Weiss
teaches readers to develop well-constructed, maximally efficient programs in Java.
Weiss clearly explains topics from binary heaps to sorting to NP-completeness, and
dedicates a full chapter to amortized analysis and advanced data structures and their
implementation. Figures and examples illustrating successive stages of algorithms
contribute to Weiss' careful, rigorous and in-depth analysis of each type of algorithm. A
logical organization of topics and full access to source code complement the text's
coverage.
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 classes,
providing a solid foundation of fundamental concepts and sophisticated topics.
Foundations of AlgorithmsJones & Bartlett Learning
The design and analysis of efficient data structures has long been recognized as a key
component of the 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.
This textbook on practical data analytics unites fundamental principles, algorithms, and data.
Algorithms are the keystone of data analytics and the focal point of this textbook. Clear and
intuitive explanations of the mathematical and statistical foundations make the algorithms
transparent. But practical data analytics requires more than just the foundations. Problems and
data are enormously variable and only the most elementary of algorithms can be used without
modification. Programming fluency and experience with real and challenging data is
indispensable and so the reader is immersed in Python and R and real data analysis. By the
end of the book, the reader will have gained the ability to adapt algorithms to new problems
and carry out innovative analyses. This book has three parts:(a) Data Reduction: Begins with
the concepts of data reduction, data maps, and information extraction. The second chapter
introduces associative statistics, the mathematical foundation of scalable algorithms and
distributed computing. Practical aspects of distributed computing is the subject of the Hadoop
and MapReduce chapter.(b) Extracting Information from Data: Linear regression and data
visualization are the principal topics of Part II. The authors dedicate a chapter to the critical
domain of Healthcare Analytics for an extended example of practical data analytics. The
algorithms and analytics will be of much interest to practitioners interested in utilizing the large
and unwieldly data sets of the Centers for Disease Control and Prevention's Behavioral Risk
Factor Surveillance System.(c) Predictive Analytics Two foundational and widely used
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algorithms, k-nearest neighbors and naive Bayes, are developed in detail. A chapter is
dedicated to forecasting. The last chapter focuses on streaming data and uses publicly
accessible data streams originating from the Twitter API and the NASDAQ stock market in the
tutorials. This book is intended for a one- or two-semester course in data analytics for upperdivision undergraduate and graduate students in mathematics, statistics, and computer
science. The prerequisites are kept low, and students with one or two courses in probability or
statistics, an exposure to vectors and matrices, and a programming course will have no
difficulty. The core material of every chapter is accessible to all with these prerequisites. The
chapters often expand at the close with innovations of interest to practitioners of data science.
Each chapter includes exercises of varying levels of difficulty. The text is eminently suitable for
self-study and an exceptional resource for practitioners.
This textbook explains the concepts and techniques required to write programs that can handle
large amounts of data efficiently. Project-oriented and classroom-tested, the book presents a
number of important algorithms supported by examples that bring meaning to the problems
faced by computer programmers. The idea of computational complexity is also introduced,
demonstrating what can and cannot be computed efficiently so that the programmer can make
informed judgements about the algorithms they use. Features: includes both introductory and
advanced data structures and algorithms topics, with suggested chapter sequences for those
respective courses provided in the preface; provides learning goals, review questions and
programming exercises in each chapter, as well as numerous illustrative examples; offers
downloadable programs and supplementary files at an associated website, with instructor
materials available from the author; presents a primer on Python for those from a different
language background.
Revised throughout Includes new chapters on the network simplex algorithm and a section on
the five color theorem Recent developments are discussed
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