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A successor to the first edition, this updated and revised book
is a great companion guide for students and engineers alike,
specifically software engineers who design reliable code.
While succinct, this edition is mathematically rigorous,
covering the foundations of both computer scientists and
mathematicians with interest in algorithms.Besides covering
the traditional algorithms of Computer Science such as
Greedy, Dynamic Programming and Divide & Conquer, this
edition goes further by exploring two classes of algorithms
that are often overlooked: Randomised and Online algorithms
OCo with emphasis placed on the algorithm itself.The
coverage of both fields are timely as the ubiquity of
Randomised algorithms are expressed through the
emergence of cryptography while Online algorithms are
essential in numerous fields as diverse as operating systems
and stock market predictions.While being relatively short to
ensure the essentiality of content, a strong focus has been
placed on self-containment, introducing the idea of pre/postconditions and loop invariants to readers of all backgrounds.
Containing programming exercises in Python, solutions will
also be placed on the book''s website.
Data Structures and Problem Solving Using Java, Second
Edition provides a practical introduction to data structures and
algorithms from the viewpoint of abstract thinking and
problem solving, as well as the use of Java. This text has a
clear separation of the interface and implementation to
promote abstract thinking. Java allows the programmer to
write the interface and implementation separately, to place
them in separate files and compile separately, and to hide the
implementation details. This book goes a step further: the
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interface and implementation are discussed in separate parts
of the book. Part I (Tour of Java), Part II (Algorithms and
Building Blocks), and Part III (Applications) lay the
groundwork by discussing basic concepts and tools and
providing some practical examples, but implementation of
data structures is not shown until Part IV (Implementations).
Class interfaces are written and used before the
implementation is known, forcing the reader to think about the
functionality and potential efficiency of the various data
structures (e.g., hash tables are written well before the hash
table is implemented). *NEW! Complete chapter covering
Design Patterns (Chapter 5). *NE
This practical text contains fairly "traditional" coverage of data
structures with a clear and complete use of algorithm
analysis, and some emphasis on file processing techniques
as relevant to modern programmers. It fully integrates OO
programming with these topics, as part of the detailed
presentation of OO programming itself.Chapter topics include
lists, stacks, and queues; binary and general trees; graphs;
file processing and external sorting; searching; indexing; and
limits to computation.For programmers who need a good
reference on data structures.
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.
Now you can clearly present even the most complex
computational theory topics to your students with Sipser's
distinct, market-leading INTRODUCTION TO THE THEORY
OF COMPUTATION, 3E. The number one choice for today's
computational theory course, this highly anticipated revision
retains the unmatched clarity and thorough coverage that
make it a leading text for upper-level undergraduate and
introductory graduate students. This edition continues author
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Michael Sipser's well-known, approachable style with timely
revisions, additional exercises, and more memorable
examples in key areas. A new first-of-its-kind theoretical
treatment of deterministic context-free languages is ideal for a
better understanding of parsing and LR(k) grammars. This
edition's refined presentation ensures a trusted accuracy and
clarity that make the challenging study of computational
theory accessible and intuitive to students while maintaining
the subject's rigor and formalism. Readers gain a solid
understanding of the fundamental mathematical properties of
computer hardware, software, and applications with a blend
of practical and philosophical coverage and mathematical
treatments, including advanced theorems and proofs.
INTRODUCTION TO THE THEORY OF COMPUTATION,
3E's comprehensive coverage makes this an ideal ongoing
reference tool for those studying theoretical computing.
Important Notice: Media content referenced within the product
description or the product text may not be available in the
ebook version.
COMPREHENSIVE COVERAGE OF NONLINEAR
PROGRAMMING THEORY AND ALGORITHMS,
THOROUGHLY REVISED AND EXPANDED Nonlinear
Programming: Theory and Algorithms—now in an extensively
updated Third Edition—addresses the problem of optimizing
an objective function in the presence of equality and
inequality constraints. Many realistic problems cannot be
adequately represented as a linear program owing to the
nature of the nonlinearity of the objective function and/or the
nonlinearity of any constraints. The Third Edition begins with
a general introduction to nonlinear programming with
illustrative examples and guidelines for model construction.
Concentration on the three major parts of nonlinear
programming is provided: Convex analysis with discussion of
topological properties of convex sets, separation and support
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of convex sets, polyhedral sets, extreme points and extreme
directions of polyhedral sets, and linear programming
Optimality conditions and duality with coverage of the nature,
interpretation, and value of the classical Fritz John (FJ) and
the Karush-Kuhn-Tucker (KKT) optimality conditions; the
interrelationships between various proposed constraint
qualifications; and Lagrangian duality and saddle point
optimality conditions Algorithms and their convergence, with a
presentation of algorithms for solving both unconstrained and
constrained nonlinear programming problems Important
features of the Third Edition include: New topics such as
second interior point methods, nonconvex optimization,
nondifferentiable optimization, and more Updated discussion
and new applications in each chapter Detailed numerical
examples and graphical illustrations Essential coverage of
modeling and formulating nonlinear programs Simple
numerical problems Advanced theoretical exercises The book
is a solid reference for professionals as well as a useful text
for students in the fields of operations research, management
science, industrial engineering, applied mathematics, and
also in engineering disciplines that deal with analytical
optimization techniques. The logical and self-contained format
uniquely covers nonlinear programming techniques with a
great depth of information and an abundance of valuable
examples and illustrations that showcase the most current
advances in nonlinear problems.
The goal of machine learning is to program computers to use
example data or past experience to solve a given problem.
Many successful applications of machine learning exist
already, including systems that analyze past sales data to
predict customer behavior, optimize robot behavior so that a
task can be completed using minimum resources, and extract
knowledge from bioinformatics data. Introduction to Machine
Learning is a comprehensive textbook on the subject,
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covering a broad array of topics not usually included in
introductory machine learning texts. Subjects include
supervised learning; Bayesian decision theory; parametric,
semi-parametric, and nonparametric methods; multivariate
analysis; hidden Markov models; reinforcement learning;
kernel machines; graphical models; Bayesian estimation; and
statistical testing.Machine learning is rapidly becoming a skill
that computer science students must master before
graduation. The third edition of Introduction to Machine
Learning reflects this shift, with added support for beginners,
including selected solutions for exercises and additional
example data sets (with code available online). Other
substantial changes include discussions of outlier detection;
ranking algorithms for perceptrons and support vector
machines; matrix decomposition and spectral methods;
distance estimation; new kernel algorithms; deep learning in
multilayered perceptrons; and the nonparametric approach to
Bayesian methods. All learning algorithms are explained so
that students can easily move from the equations in the book
to a computer program. The book can be used by both
advanced undergraduates and graduate students. It will also
be of interest to professionals who are concerned with the
application of machine learning methods.
Introduction to Algorithms for Data Mining and Machine
Learning introduces the essential ideas behind all key
algorithms and techniques for data mining and machine
learning, along with optimization techniques. Its strong formal
mathematical approach, well selected examples, and
practical software recommendations help readers develop
confidence in their data modeling skills so they can process
and interpret data for classification, clustering, curve-fitting
and predictions. Masterfully balancing theory and practice, it
is especially useful for those who need relevant, well
explained, but not rigorous (proofs based) background theory
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and clear guidelines for working with big data. Presents an
informal, theorem-free approach with concise, compact
coverage of all fundamental topics Includes worked examples
that help users increase confidence in their understanding of
key algorithms, thus encouraging self-study Provides
algorithms and techniques that can be implemented in any
programming language, with each chapter including notes
about relevant software packages
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 selfcontained 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 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
The new edition of an introductory text that teaches students
the art of computational problem solving, covering topics
ranging from simple algorithms to information visualization.
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This book introduces students with little or no prior
programming experience to the art of computational problem
solving using Python and various Python libraries, including
PyLab. It provides students with skills that will enable them to
make productive use of computational techniques, including
some of the tools and techniques of data science for using
computation to model and interpret data. The book is based
on an MIT course (which became the most popular course
offered through MIT's OpenCourseWare) and was developed
for use not only in a conventional classroom but in in a
massive open online course (MOOC). This new edition has
been updated for Python 3, reorganized to make it easier to
use for courses that cover only a subset of the material, and
offers additional material including five new chapters.
Students are introduced to Python and the basics of
programming in the context of such computational concepts
and techniques as exhaustive enumeration, bisection search,
and efficient approximation algorithms. Although it covers
such traditional topics as computational complexity and
simple algorithms, the book focuses on a wide range of topics
not found in most introductory texts, including information
visualization, simulations to model randomness,
computational techniques to understand data, and statistical
techniques that inform (and misinform) as well as two related
but relatively advanced topics: optimization problems and
dynamic programming. This edition offers expanded material
on statistics and machine learning and new chapters on
Frequentist and Bayesian statistics.
THIS TEXTBOOK is about computer science. It is also about
Python. However, there is much more. The study of
algorithms and data structures is central to understanding
what computer science is all about. Learning computer
science is not unlike learning any other type of difficult subject
matter. The only way to be successful is through deliberate
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and incremental exposure to the fundamental ideas. A
beginning computer scientist needs practice so that there is a
thorough understanding before continuing on to the more
complex parts of the curriculum. In addition, a beginner needs
to be given the opportunity to be successful and gain
confidence. This textbook is designed to serve as a text for a
first course on data structures and algorithms, typically taught
as the second course in the computer science curriculum.
Even though the second course is considered more
advanced than the first course, this book assumes you are
beginners at this level. You may still be struggling with some
of the basic ideas and skills from a first computer science
course and yet be ready to further explore the discipline and
continue to practice problem solving. We cover abstract data
types and data structures, writing algorithms, and solving
problems. We look at a number of data structures and solve
classic problems that arise. The tools and techniques that you
learn here will be applied over and over as you continue your
study of computer science.
The Pragmatic Programmers classic is back! Freshly updated
for modern software development, Pragmatic Unit Testing in
Java 8 With JUnit teaches you how to write and run easily
maintained unit tests in JUnit with confidence. You'll learn
mnemonics to help you know what tests to write, how to
remember all the boundary conditions, and what the qualities
of a good test are. You'll see how unit tests can pay off by
allowing you to keep your system code clean, and you'll learn
how to handle the stuff that seems too tough to test.
Pragmatic Unit Testing in Java 8 With JUnit steps you
through all the important unit testing topics. If you've never
written a unit test, you'll see screen shots from Eclipse, IntelliJ
IDEA, and NetBeans that will help you get past the hard
part--getting set up and started. Once past the basics, you'll
learn why you want to write unit tests and how to effectively
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use JUnit. But the meaty part of the book is its collected unit
testing wisdom from people who've been there, done that on
production systems for at least 15 years: veteran author and
developer Jeff Langr, building on the wisdom of Pragmatic
Programmers Andy Hunt and Dave Thomas. You'll learn:
How to craft your unit tests to minimize your effort in
maintaining them. How to use unit tests to help keep your
system clean. How to test the tough stuff. Memorable
mnemonics to help you remember what's important when
writing unit tests. How to help your team reap and sustain the
benefits of unit testing. You won't just learn about unit testing
in theory--you'll work through numerous code examples.
When it comes to programming, hands-on is the only way to
learn!
Introduction To AlgorithmsMIT Press
In this second edition of his successful book, experienced
teacher and author Mark Allen Weiss continues to refine and
enhance his innovative approach to algorithms and data
structures. Written for the advanced data structures course,
this text highlights theoretical topics such as abstract data
types and the efficiency of algorithms, as well as performance
and running time. Before covering algorithms and data
structures, the author provides a brief introduction to C++ for
programmers unfamiliar with the language. Dr Weiss's clear
writing style, logical organization of topics, and extensive use
of figures and examples to demonstrate the successive
stages of an algorithm make this an accessible, valuable text.
New to this Edition *An appendix on the Standard Template
Library (STL) *C++ code, tested on multiple platforms, that
conforms to the ANSI ISO final draft standard
0201361221B04062001
The latest edition of the essential text and professional
reference, with substantial new material on such topics as
vEB trees, multithreaded algorithms, dynamic programming,
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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.
Equip yourself for success with a state-of-the-art approach to
algorithms available only in Miller/Boxer's ALGORITHMS
SEQUENTIAL AND PARALLEL: A UNIFIED APPROACH,
3E. This unique and functional text gives you an introduction
to algorithms and paradigms for modern computing systems,
integrating the study of parallel and sequential algorithms
within a focused presentation. With a wide range of practical
exercises and engaging examples drawn from fundamental
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application domains, this book prepares you to design,
analyze, and implement algorithms for modern computing
systems. Important Notice: Media content referenced within
the product description or the product text may not be
available in the ebook version.

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 •
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
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algorithm implementations available in C, C++, and Java
Figliola and Beasley’s 6th edition of Theory and Design
for Mechanical Measurements provides a time-tested
and respected approach to the theory of engineering
measurements. An emphasis on the role of statistics and
uncertainty analysis in the measuring process makes this
text unique. While the measurements discipline is very
broad, careful selection of topical coverage, establishes
the physical principles and practical techniques for
quantifying many engineering variables that have
multiple engineering applications. In the sixth edition,
Theory and Design for Mechanical Measurements
continues to emphasize the conceptual design
framework for selecting and specifying equipment, test
procedures and interpreting test results. Coverage of
topics, applications and devices has been
updated—including information on data acquisition
hardware and communication protocols, infrared
imaging, and microphones. New examples that illustrate
either case studies or interesting vignettes related to the
application of measurements in current practice are
introduced.
Classroom-tested by tens of thousands of students, this
new edition of the bestselling intro to programming book
is for anyone who wants to understand computer
science. Learn about design, algorithms, testing, and
debugging. Discover the fundamentals of programming
with Python 3.6--a language that's used in millions of
devices. Write programs to solve real-world problems,
and come away with everything you need to produce
quality code. This edition has been updated to use the
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new language features in Python 3.6.
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
emphasizes 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.
A successor to the first and second editions, this updated
and revised book is a leading companion guide for
students and engineers alike, specifically software
engineers who design algorithms. While succinct, this
edition is mathematically rigorous, covering the
foundations for both computer scientists and
mathematicians with interest in the algorithmic
foundations of Computer Science. Besides expositions
on traditional algorithms such as Greedy, Dynamic
Programming and Divide & Conquer, the book explores
two classes of algorithms that are often overlooked in
introductory textbooks: Randomised and Online
algorithms — with emphasis placed on the algorithm
itself. The book also covers algorithms in Linear Algebra,
and the foundations of Computation. The coverage of
Randomized and Online algorithms is timely: the former
have become ubiquitous due to the emergence of
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cryptography, while the latter are essential in numerous
fields as diverse as operating systems and stock market
predictions. While being relatively short to ensure the
essentiality of content, a strong focus has been placed
on self-containment, introducing the idea of pre/postconditions and loop invariants to readers of all
backgrounds, as well as all the necessary mathematical
foundations. The programming exercises in Python will
be available on the web (see http:
//www.msoltys.com/book for the companion web site).
Contents: Preliminaries Greedy Algorithms Divide and
Conquer Dynamic Programming Online Algorithms
Randomized Algorithms Algorithms in Linear Algebra
Computational Foundations Mathematical Foundations
Readership: Students of undergraduate courses in
algorithms and programming and associated
professionals. Keywords: Algorithms;Greedy;Dynamic
Programming;Online;Randomized;Loop
InvariantReview:0
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
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can serve as the basis for predicting algorithm
performance and for comparing different algorithms on
the basis of performance. Techniques covered in the first
half of the book include recurrences, generating
functions, asymptotics, and analytic combinatorics.
Structures studied in the second half of the book include
permutations, trees, strings, tries, and mappings.
Numerous examples are included throughout to illustrate
applications to the analysis of algorithms that are playing
a critical role in the evolution of our modern
computational infrastructure. Improvements and
additions in this new edition include Upgraded figures
and code An all-new chapter introducing analytic
combinatorics Simplified derivations via analytic
combinatorics throughout The book’s thorough, selfcontained 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
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
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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.
As genetic algorithms (GAs) become increasingly
popular, they are applied to difficult problems that may
require considerable computations. In such cases,
parallel implementations of GAs become necessary to
reach high-quality solutions in reasonable times. But,
even though their mechanics are simple, parallel GAs
are complex non-linear algorithms that are controlled by
many parameters, which are not well understood.
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Efficient and Accurate Parallel Genetic Algorithms is
about the design of parallel GAs. It presents theoretical
developments that improve our understanding of the
effect of the algorithm's parameters on its search for
quality and efficiency. These developments are used to
formulate guidelines on how to choose the parameter
values that minimize the execution time while
consistently reaching solutions of high quality. Efficient
and Accurate Parallel Genetic Algorithms can be read in
several ways, depending on the readers' interests and
their previous knowledge about these algorithms.
Newcomers to the field will find the background material
in each chapter useful to become acquainted with
previous work, and to understand the problems that must
be faced to design efficient and reliable algorithms.
Potential users of parallel GAs that may have doubts
about their practicality or reliability may be more
confident after reading this book and understanding the
algorithms better. Those who are ready to try a parallel
GA on their applications may choose to skim through the
background material, and use the results directly without
following the derivations in detail. These readers will find
that using the results can help them to choose the type
of parallel GA that best suits their needs, without having
to invest the time to implement and test various options.
Once that is settled, even the most experienced users
dread the long and frustrating experience of configuring
their algorithms by trial and error. The guidelines
contained herein will shorten dramatically the time spent
tweaking the algorithm, although some experimentation
may still be needed for fine-tuning. Efficient and Accurate
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Parallel Genetic Algorithms is suitable as a secondary
text for a graduate level course, and as a reference for
researchers and practitioners in industry.
The study of algorithms represents a traditional topic used by
programmers and engineers in parallel computing. This
complete reference uses parallel programming algorithms for
parallel processing, image processing, and computational
geometry. Includes exercises at the end of each chapter
varying in difficulty.
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.
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 algorithms. In Algorithms
Unlocked, Thomas Cormen—coauthor of the leading college
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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.
Software -- Programming Techniques.
Algorithms are a dominant force in modern culture, and every
indication is that they will become more pervasive, not less.
The best algorithms are undergirded by beautiful
mathematics. This text cuts across discipline boundaries to
highlight some of the most famous and successful algorithms.
Readers are exposed to the principles behind these
examples and guided in assembling complex algorithms from
simpler building blocks. Written in clear, instructive language
within the constraints of mathematical rigor, Algorithms from
THE BOOK includes a large number of classroom-tested
exercises at the end of each chapter. The appendices cover
background material often omitted from undergraduate
courses. Most of the algorithm descriptions are accompanied
by Julia code, an ideal language for scientific computing. This
code is immediately available for experimentation. Algorithms
from THE BOOK is aimed at first-year graduate and
advanced undergraduate students. It will also serve as a
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convenient reference for professionals throughout the
mathematical sciences, physical sciences, engineering, and
the quantitative sectors of the biological and social sciences.
For many researchers, Python is a first-class tool mainly
because of its libraries for storing, manipulating, and gaining
insight from data. Several resources exist for individual pieces
of this data science stack, but only with the Python Data
Science Handbook do you get them all—IPython, NumPy,
Pandas, Matplotlib, Scikit-Learn, and other related tools.
Working scientists and data crunchers familiar with reading
and writing Python code will find this comprehensive desk
reference ideal for tackling day-to-day issues: manipulating,
transforming, and cleaning data; visualizing different types of
data; and using data to build statistical or machine learning
models. Quite simply, this is the must-have reference for
scientific computing in Python. With this handbook, you’ll
learn how to use: IPython and Jupyter: provide computational
environments for data scientists using Python NumPy:
includes the ndarray for efficient storage and manipulation of
dense data arrays in Python Pandas: features the DataFrame
for efficient storage and manipulation of labeled/columnar
data in Python Matplotlib: includes capabilities for a flexible
range of data visualizations in Python Scikit-Learn: for
efficient and clean Python implementations of the most
important and established machine learning algorithms
A Web-Based Introduction to Programming is designed for
use in introductory programming, programming logic and
design, or Web programming courses, and for anyone
seeking a painless way to learn the basics of programming by
developing small Web applications. The book is clearly
written, using consistent examples in every chapter and stepby-step descriptions of standard programming procedures.
Each chapter follows precise learning outcomes that are
accurately tested by the end-of-chapter quizzes and
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exercises. A Web-Based Introduction to Programming keeps
the focus on the need for beginning programmers to learn
essential syntax and control structures with minimal
complexity. Each chapter focuses on a single topic and
related material is provided in appendices. Students learn to
convert requirements into algorithms, and then develop small
Web-based applications using a combination of PHP and
HTML. All required software is provided and can be installed
quickly and easily in minutes under Windows, Macintosh OS
X or Linux. The software can be installed entirely on a USB
drive so that students can carry their entire work environment
with them (no need for special classroom installation).
Significant changes to the second edition include: the latest
version of the standalone Web server; even more code
examples; additional code exercises for each chapter; flow
chart examples to help explain control structures; more indepth coverage of associative arrays and Web sessions;
more extensive discussion of include files; additional
references to emerging technologies. The Web site
www.mikeokane.com/textbooks/WebTech/ includes all
materials found on the CD, and also provides access to Flash
tutorials, additional exercises, test banks, slide presentations,
quiz solutions, code solutions, and other instructional
resources. The textbook blog
(http://introtoprogramming.wordpress.com/) allows students to
get help with common questions related to the software and
the textbook topics.
The second edition of a comprehensive introduction to
machine learning approaches used in predictive data
analytics, covering both theory and practice. Machine learning
is often used to build predictive models by extracting patterns
from large datasets. These models are used in predictive data
analytics applications including price prediction, risk
assessment, predicting customer behavior, and document
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classification. This introductory textbook offers a detailed and
focused treatment of the most important machine learning
approaches used in predictive data analytics, covering both
theoretical concepts and practical applications. Technical and
mathematical material is augmented with explanatory worked
examples, and case studies illustrate the application of these
models in the broader business context. This second edition
covers recent developments in machine learning, especially
in a new chapter on deep learning, and two new chapters that
go beyond predictive analytics to cover unsupervised learning
and reinforcement learning.

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
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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.
A new 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.
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 C++ as the programming language.
Once again, Robert Sedgewick provides a current and
comprehensive introduction to important algorithms. The
focus this time is on graph algorithms, which are
increasingly critical for a wide range of applications, such
as network connectivity, circuit design, scheduling,
transaction processing, and resource allocation. In this
book, Sedgewick offers the same successful blend of
theory and practice with concise implementations that
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can be tested on real applications, which has made his
work popular with programmers for many years.
Algorithms in C, Third Edition, Part 5: Graph Algorithms
is the second book in Sedgewick's thoroughly revised
and rewritten series. The first book, Parts 1-4, addresses
fundamental algorithms, data structures, sorting, and
searching. A forthcoming third book will focus on strings,
geometry, and a range of advanced algorithms. Each
book's expanded coverage features new algorithms and
implementations, enhanced descriptions and diagrams,
and a wealth of new exercises for polishing skills. A
focus on abstract data types makes the programs more
broadly useful and relevant for the modern objectoriented programming environment. Coverage includes:
A complete overview of graph properties and types
Diagraphs and DAGs Minimum spanning trees Shortest
paths Network flows Diagrams, sample C code, and
detailed algorithm descriptions The Web site for this
book (http://www.cs.princeton.edu/~rs/) provides
additional source code for programmers along with
numerous support materials for educators. A landmark
revision, Algorithms in C, Third Edition, Part 5 provides a
complete tool set for programmers to implement, debug,
and use graph algorithms across a wide range of
computer applications.
This introduction to computational geometry focuses on
algorithms. Motivation is provided from the application
areas as all techniques are related to particular
applications in robotics, graphics, CAD/CAM, and
geographic information systems. Modern insights in
computational geometry are used to provide solutions
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that are both efficient and easy to understand and
implement.
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