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A Programmer's Introduction to Mathematics uses your
familiarity with ideas from programming and software to
teach mathematics. You'll learn about the central objects
and theorems of mathematics, including graphs,
calculus, linear algebra, eigenvalues, optimization, and
more. You'll also be immersed in the often unspoken
cultural attitudes of mathematics, learning both how to
read and write proofs while understanding why
mathematics is the way it is. Between each technical
chapter is an essay describing a different aspect of
mathematical culture, and discussions of the insights and
meta-insights that constitute mathematical intuition. As
you learn, we'll use new mathematical ideas to create
wondrous programs, from cryptographic schemes to
neural networks to hyperbolic tessellations. Each chapter
also contains a set of exercises that have you actively
explore mathematical topics on your own. In short, this
book will teach you to engage with mathematics. A
Programmer's Introduction to Mathematics is written by
Jeremy Kun, who has been writing about math and
programming for 10 years on his blog "Math Intersect
Programming." As of 2020, he works in datacenter
optimization at Google.The second edition includes
revisions to most chapters, some reorganized content
and rewritten proofs, and the addition of three
appendices.
An introduction to computational complexity theory, its
connections and interactions with mathematics, and its
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central role in the natural and social sciences,
technology, and philosophy Mathematics and
Computation provides a broad, conceptual overview of
computational complexity theory—the mathematical study
of efficient computation. With important practical
applications to computer science and industry,
computational complexity theory has evolved into a
highly interdisciplinary field, with strong links to most
mathematical areas and to a growing number of scientific
endeavors. Avi Wigderson takes a sweeping survey of
complexity theory, emphasizing the field’s insights and
challenges. He explains the ideas and motivations
leading to key models, notions, and results. In particular,
he looks at algorithms and complexity, computations and
proofs, randomness and interaction, quantum and
arithmetic computation, and cryptography and learning,
all as parts of a cohesive whole with numerous crossinfluences. Wigderson illustrates the immense breadth of
the field, its beauty and richness, and its diverse and
growing interactions with other areas of mathematics. He
ends with a comprehensive look at the theory of
computation, its methodology and aspirations, and the
unique and fundamental ways in which it has shaped
and will further shape science, technology, and society.
For further reading, an extensive bibliography is provided
for all topics covered. Mathematics and Computation is
useful for undergraduate and graduate students in
mathematics, computer science, and related fields, as
well as researchers and teachers in these fields. Many
parts require little background, and serve as an invitation
to newcomers seeking an introduction to the theory of
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computation. Comprehensive coverage of computational
complexity theory, and beyond High-level, intuitive
exposition, which brings conceptual clarity to this central
and dynamic scientific discipline Historical accounts of
the evolution and motivations of central concepts and
models A broad view of the theory of computation's
influence on science, technology, and society Extensive
bibliography
Dive into Bitcoin technology with this hands-on guide
from one of the leading teachers on Bitcoin and Bitcoin
programming. Author Jimmy Song shows Python
programmers and developers how to program a Bitcoin
library from scratch. You’ll learn how to work with the
basics, including the math, blocks, network, and
transactions behind this popular cryptocurrency and its
blockchain payment system. By the end of the book,
you'll understand how this cryptocurrency works under
the hood by coding all the components necessary for a
Bitcoin library. Learn how to create transactions, get the
data you need from peers, and send transactions over
the network. Whether you’re exploring Bitcoin
applications for your company or considering a new
career path, this practical book will get you started.
Parse, validate, and create bitcoin transactions Learn
Script, the smart contract language behind Bitcoin Do
exercises in each chapter to build a Bitcoin library from
scratch Understand how proof-of-work secures the
blockchain Program Bitcoin using Python 3 Understand
how simplified payment verification and light wallets work
Work with public-key cryptography and cryptographic
primitives
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This open access book offers an initial introduction to
programming for scientific and computational
applications using the Python programming language.
The presentation style is compact and example-based,
making it suitable for students and researchers with little
or no prior experience in programming. The book uses
relevant examples from mathematics and the natural
sciences to present programming as a practical toolbox
that can quickly enable readers to write their own
programs for data processing and mathematical
modeling. These tools include file reading, plotting,
simple text analysis, and using NumPy for numerical
computations, which are fundamental building blocks of
all programs in data science and computational science.
At the same time, readers are introduced to the
fundamental concepts of programming, including
variables, functions, loops, classes, and object-oriented
programming. Accordingly, the book provides a sound
basis for further computer science and programming
studies.
Generic programming is about making programs more
adaptable by making them more general. Generic
programs often embody non-traditional kinds of
polymorphism; ordinary programs are obtained from
them by suitably instantiating their parameters. In
contrast with normal programs, the parameters of a
generic program are often quite rich in structure; for
example, they may be other programs, types or type
constructors, class hierarchies, or even programming
paradigms. Generic programming techniques have
always been of interest, both to practitioners and to
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theoreticians, but only recently have generic
programming techniques become a specific focus of
research in the functional and object-oriented
programming language communities. Generic
Programming comprises the edited proceedings of the
Working Conference on Generic Programming, which
was sponsored by the International Federation for
Information Processing (IFIP) and held in Dagstuhl,
Germany in July 2002. With contributions from leading
researchers around the world, this volume captures the
state of the art in this important emerging area.
Using the C++ Standard Template Libraries is a
contemporary treatment that teaches the generic
programming capabilities that the C++ 14 Standard
Library provides. In this book, author Ivor Horton
explains what the class and function templates available
with C++ 14 do, and how to use them in a practical
context. You'll learn how to create containers, and how
iterators are used with them to access, modify, and
extend the data elements they contain. You'll also learn
about stream iterators that can transfer data between
containers and streams, including file streams. The
function templates that define algorithms are explained in
detail, and you'll learn how to pass function objects or
lambda expressions to them to customize their behavior.
Many working examples are included to demonstrate
how to apply the algorithms with different types of
containers. After reading this book, you will understand
the scope and power of the templates that the C++ 14
Standard Library includes and how these can greatly
reduce the coding and development time for many
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applications. You'll be able to combine the class and
function templates to great effect in dealing with realworld problems. The templates in the Standard Library
provide you as a C++ programmer with a comprehensive
set of efficiently implemented generic programming tools
that you can use for most types of application. How to
use Standard Library templates with your C++
applications. Understand the different types of containers
that are available and what they are used for. How to
define your own class types to meet the requirements of
use with containers. What iterators are, the
characteristics of the various types of iterators, and how
they allow algorithms to be applied to the data in different
types of container. How you can define your own iterator
types. What the templates that define algorithms do, and
how you apply them to data stored in containers and
arrays. How to access hardware clocks and use them for
timing execution. How to use the templates available for
compute-intensive numerical data processing. How to
create and use pseudo-random number generators with
distribution objects.
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
Page 6/24

Access Free From Mathematics To Generic
Programming
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.
This is the Scala edition of Category Theory for Programmers
by Bartosz Milewski. This book contains code snippets in both
Haskell and Scala.
An entertaining and captivating way to learn the fundamentals
of using algorithms to solve problems The algorithmic
approach to solving problems in computer technology is an
essential tool. With this unique book, algorithm guru Roland
Backhouse shares his four decades of experience to teach
the fundamental principles of using algorithms to solve
problems. Using fun and well-known puzzles to gradually
introduce different aspects of algorithms in mathematics and
computing. Backhouse presents you with a readable,
entertaining, and energetic book that will motivate and
challenge you to open your mind to the algorithmic nature of
problem solving. Provides a novel approach to the
mathematics of problem solving focusing on the algorithmic
nature of problem solving Uses popular and entertaining
puzzles to teach you different aspects of using algorithms to
solve mathematical and computing challenges Features a
theory section that supports each of the puzzles presented
throughout the book Assumes only an elementary
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understanding of mathematics Let Roland Backhouse and his
four decades of experience show you how you can solve
challenging problems with algorithms!
If you think "Modern" and "C" don't belong in the same
sentence, think again. The C standards committee actively
reviews and extends the language, with updated published C
standards as recently as 2018. In Modern C, author Jens
Gustedt teaches you the skills and features you need to write
relevant programs in this tried-and-true language, including
Linux and Windows, device drivers, web servers and
browsers, smartphones, and much more! Modern C teaches
you to take your C programming skills to new heights,
whether you're just starting out with C or have more extensive
experience. Organized by level, this comprehensive guide
lets you jump in where it suits you best while still reaping the
maximum benefits. Purchase of the print book includes a free
eBook in PDF, Kindle, and ePub formats from Manning
Publications.
Summary Functional Programming in C++ teaches
developers the practical side of functional programming and
the tools that C++ provides to develop software in the
functional style. This in-depth guide is full of useful diagrams
that help you understand FP concepts and begin to think
functionally. Purchase of the print book includes a free eBook
in PDF, Kindle, and ePub formats from Manning Publications.
About the Technology Well-written code is easier to test and
reuse, simpler to parallelize, and less error prone. Mastering
the functional style of programming can help you tackle the
demands of modern apps and will lead to simpler expression
of complex program logic, graceful error handling, and
elegant concurrency. C++ supports FP with templates,
lambdas, and other core language features, along with many
parts of the STL. About the Book Functional Programming in
C++ helps you unleash the functional side of your brain, as
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you gain a powerful new perspective on C++ coding. You'll
discover dozens of examples, diagrams, and illustrations that
break down the functional concepts you can apply in C++,
including lazy evaluation, function objects and invokables,
algebraic data types, and more. As you read, you'll match FP
techniques with practical scenarios where they offer the most
benefit. What's inside Writing safer code with no performance
penalties Explicitly handling errors through the type system
Extending C++ with new control structures Composing tasks
with DSLs About the Reader Written for developers with two
or more years of experience coding in C++. About the Author
Ivan ?uki? is a core developer at KDE and has been coding in
C++ since 1998. He teaches modern C++ and functional
programming at the Faculty of Mathematics at the University
of Belgrade. Table of Contents Introduction to functional
programming Getting started with functional programming
Function objects Creating new functions from the old ones
Purity: Avoiding mutable state Lazy evaluation Ranges
Functional data structures Algebraic data types and pattern
matching Monads Template metaprogramming Functional
design for concurrent systems Testing and debugging
This book is published open access under a CC BY 4.0
license. This book presents computer programming as a key
method for solving mathematical problems. This second
edition of the well-received book has been extensively
revised: All code is now written in Python version 3.6 (no
longer version 2.7). In addition, the two first chapters of the
previous edition have been extended and split up into five
new chapters, thus expanding the introduction to
programming from 50 to 150 pages. Throughout the book, the
explanations provided are now more detailed, previous
examples have been modified, and new sections, examples
and exercises have been added. Also, a number of small
errors have been corrected. The book was inspired by the
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Springer book TCSE 6: A Primer on Scientific Programming
with Python (by Langtangen), but the style employed is more
accessible and concise, in keeping with the needs of
engineering students. The book outlines the shortest possible
path from no previous experience with programming to a set
of skills that allows students to write simple programs for
solving common mathematical problems with numerical
methods in the context of engineering and science courses.
The emphasis is on generic algorithms, clean program
design, the use of functions, and automatic tests for
verification.
A textbook that teaches students to read and write proofs
using Athena. Proof is the primary vehicle for knowledge
generation in mathematics. In computer science, proof has
found an additional use: verifying that a particular system (or
component, or algorithm) has certain desirable properties.
This book teaches students how to read and write proofs
using Athena, a freely downloadable computer language.
Athena proofs are machine-checkable and written in an
intuitive natural-deduction style. The book contains more than
300 exercises, most with full solutions. By putting proofs into
practice, it demonstrates the fundamental role of logic and
proof in computer science as no other existing text does.
Guided by examples and exercises, students are quickly
immersed in the most useful high-level proof methods,
including equational reasoning, several forms of induction,
case analysis, proof by contradiction, and
abstraction/specialization. The book includes auxiliary
material on SAT and SMT solving, automated theorem
proving, and logic programming. The book can be used by
upper undergraduate or graduate computer science students
with a basic level of programming and mathematical
experience. Professional programmers, practitioners of formal
methods, and researchers in logic-related branches of
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computer science will find it a valuable reference.
There has been an explosive growth in the field of
combinatorial algorithms. These algorithms depend not only
on results in combinatorics and especially in graph theory, but
also on the development of new data structures and new
techniques for analyzing algorithms. Four classical problems
in network optimization are covered in detail, including a
development of the data structures they use and an analysis
of their running time. Data Structures and Network Algorithms
attempts to provide the reader with both a practical
understanding of the algorithms, described to facilitate their
easy implementation, and an appreciation of the depth and
beauty of the field of graph algorithms.
In this substantive yet accessible book, pioneering software
designer Alexander Stepanov and his colleague Daniel Rose
illuminate the principles of generic programming and the
mathematical concept of abstraction on which it is based,
helping you write code that is both simpler and more
powerful. If you’re a reasonably proficient programmer who
can think logically, you have all the background you’ll need.
Stepanov and Rose introduce the relevant abstract algebra
and number theory with exceptional clarity. They carefully
explain the problems mathematicians first needed to solve,
and then show how these mathematical solutions translate to
generic programming and the creation of more effective and
elegant code. To demonstrate the crucial role these
mathematical principles play in many modern applications,
the authors show how to use these results and generalized
algorithms to implement a real-world public-key cryptosystem.
As you read this book, you’ll master the thought processes
necessary for effective programming and learn how to
generalize narrowly conceived algorithms to widen their
usefulness without losing efficiency. You’ll also gain deep
insight into the value of mathematics to programming—insight
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that will prove invaluable no matter what programming
languages and paradigms you use. You will learn about How
to generalize a four thousand-year-old algorithm,
demonstrating indispensable lessons about clarity and
efficiency Ancient paradoxes, beautiful theorems, and the
productive tension between continuous and discrete A simple
algorithm for finding greatest common divisor (GCD) and
modern abstractions that build on it Powerful mathematical
approaches to abstraction How abstract algebra provides the
idea at the heart of generic programming Axioms, proofs,
theories, and models: using mathematical techniques to
organize knowledge about your algorithms and data
structures Surprising subtleties of simple programming tasks
and what you can learn from them How practical
implementations can exploit theoretical knowledge
An encyclopedic handbook on audio programming for
students and professionals, with many cross-platform open
source examples and a DVD covering advanced topics. This
comprehensive handbook of mathematical and programming
techniques for audio signal processing will be an essential
reference for all computer musicians, computer scientists,
engineers, and anyone interested in audio. Designed to be
used by readers with varying levels of programming
expertise, it not only provides the foundations for music and
audio development but also tackles issues that sometimes
remain mysterious even to experienced software designers.
Exercises and copious examples (all cross-platform and
based on free or open source software) make the book ideal
for classroom use. Fifteen chapters and eight appendixes
cover such topics as programming basics for C and C++ (with
music-oriented examples), audio programming basics and
more advanced topics, spectral audio programming;
programming Csound opcodes, and algorithmic synthesis and
music programming. Appendixes cover topics in compiling,
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audio and MIDI, computing, and math. An accompanying
DVD provides an additional 40 chapters, covering musical
and audio programs with micro-controllers, alternate MIDI
controllers, video controllers, developing Apple Audio Unit
plug-ins from Csound opcodes, and audio programming for
the iPhone. The sections and chapters of the book are
arranged progressively and topics can be followed from
chapter to chapter and from section to section. At the same
time, each section can stand alone as a self-contained unit.
Readers will find The Audio Programming Book a trustworthy
companion on their journey through making music and
programming audio on modern computers.
Learn how to program with C++ using today’s definitive
choice for your first programming language experience -- C++
PROGRAMMING: FROM PROBLEM ANALYSIS TO
PROGRAM DESIGN, 8E. D.S. Malik’s time-tested, usercentered methodology incorporates a strong focus on
problem-solving with full-code examples that vividly
demonstrate the hows and whys of applying programming
concepts and utilizing C++ to work through a problem.
Thoroughly updated end-of-chapter exercises, more than 20
extensive new programming exercises, and numerous new
examples drawn from Dr. Malik’s experience further
strengthen the reader’s understanding of problem solving
and program design in this new edition. This book highlights
the most important features of C++ 14 Standard with timely
discussions that ensure this edition equips you to succeed in
your first programming experience and well beyond.
Important Notice: Media content referenced within the product
description or the product text may not be available in the
ebook version.
Doing Math with Python shows you how to use Python to
delve into high school–level math topics like statistics,
geometry, probability, and calculus. You’ll start with simple
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projects, like a factoring program and a quadratic-equation
solver, and then create more complex projects once you’ve
gotten the hang of things. Along the way, you’ll discover new
ways to explore math and gain valuable programming skills
that you’ll use throughout your study of math and computer
science. Learn how to: –Describe your data with statistics,
and visualize it with line graphs, bar charts, and scatter plots
–Explore set theory and probability with programs for coin
flips, dicing, and other games of chance –Solve algebra
problems using Python’s symbolic math functions –Draw
geometric shapes and explore fractals like the Barnsley fern,
the Sierpinski triangle, and the Mandelbrot set –Write
programs to find derivatives and integrate functions Creative
coding challenges and applied examples help you see how
you can put your new math and coding skills into practice.
You’ll write an inequality solver, plot gravity’s effect on how
far a bullet will travel, shuffle a deck of cards, estimate the
area of a circle by throwing 100,000 "darts" at a board,
explore the relationship between the Fibonacci sequence and
the golden ratio, and more. Whether you’re interested in
math but have yet to dip into programming or you’re a
teacher looking to bring programming into the classroom,
you’ll find that Python makes programming easy and
practical. Let Python handle the grunt work while you focus
on the math. Uses Python 3
Build fast and powerful applications by exploiting the power of
protocol-oriented programming in SwiftAbout This Book• The
only book that shows how to harness the power of ProtocolOriented Programming in Swift to build real-world
applications, • Get familiar with the protocol focused
approach of application development, • Increase the overall
productivity and performance of applications with Protocol
Oriented Programming.Who This Book Is ForThis book is for
Swift developers who want to learn and implement protocol
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oriented programming in their real world applications.What
You Will Learn• The difference between Object-Oriented
programming and Protocol-Oriented programming• The
difference between reference and value types and when to
use each• How we can leverage tuples to reduce the
complexity of our code• What are protocols and how to use
them• How to implement protocol extensions to create a very
flexible code base• How to implement several design
patterns in a Protocol-Oriented approach• How to solve real
world design issue with protocol oriented programmingIn
DetailAt the heart of Swift's design is an incredibly powerful
idea: protocol-oriented programming. Its many benefits
include better code maintainability, increased developer
productivity and superior application performance. The book
will teach the reader how to apply the ideas behind the
protocol oriented programing paradigm to improve the code
they write.This book will introduce the readers to the world of
protocol-oriented programming in Swift and will demonstrate
the ideas behind this new programming paradigm with real
world examples. In addition to learning the concepts of
Protocol Oriented programming, it also shows the reader how
to reduce the complexity of their codebase using protocol
extensions. Beginning with how to create simple protocols,
readers will learn how to extend protocols and also to assign
behaviors to them.By the end of this book readers will be able
to harness the power of protocol-oriented programming to
build real world applications.Style and approachIn its latest
release of Swift, Apple has introduced Protocol Extensions as
a new feature at the heart of Swifts design making Swift 2 a
protocol-oriented language. Protocol oriented programming
being a less explored OOP paradigm, there is little guidance
on hot to take advantage of protocol extensions in real-world
applications. In addition to offering an in-depth coverage of
protocol oriented programming and its concepts, this book
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also explains how a developer can leverage these features to
build powerful, real-world applications
Compiles programming hacks intended to help computer
programmers build more efficient software, in an updated
edition that covers cyclic redundancy checking and new
algorithms and that includes exercises with answers.
From Mathematics to Generic ProgrammingPearson
Education
This book explores the role of Martin-Lof s constructive type
theory in computer programming. The main focus of the book
is how the theory can be successfully applied in practice.
Introductory sections provide the necessary background in
logic, lambda calculus and constructive mathematics, and
exercises and chapter summaries are included to reinforce
understanding.
The Book of R is a comprehensive, beginner-friendly guide to
R, the world’s most popular programming language for
statistical analysis. Even if you have no programming
experience and little more than a grounding in the basics of
mathematics, you’ll find everything you need to begin using
R effectively for statistical analysis. You’ll start with the
basics, like how to handle data and write simple programs,
before moving on to more advanced topics, like producing
statistical summaries of your data and performing statistical
tests and modeling. You’ll even learn how to create
impressive data visualizations with R’s basic graphics tools
and contributed packages, like ggplot2 and ggvis, as well as
interactive 3D visualizations using the rgl package. Dozens of
hands-on exercises (with downloadable solutions) take you
from theory to practice, as you learn: –The fundamentals of
programming in R, including how to write data frames, create
functions, and use variables, statements, and loops
–Statistical concepts like exploratory data analysis,
probabilities, hypothesis tests, and regression modeling, and
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how to execute them in R –How to access R’s thousands of
functions, libraries, and data sets –How to draw valid and
useful conclusions from your data –How to create publicationquality graphics of your results Combining detailed
explanations with real-world examples and exercises, this
book will provide you with a solid understanding of both
statistics and the depth of R’s functionality. Make The Book
of R your doorway into the growing world of data analysis.
This book presents computer programming as a key method
for solving mathematical problems. There are two versions of
the book, one for MATLAB and one for Python. The book was
inspired by the Springer book TCSE 6: A Primer on Scientific
Programming with Python (by Langtangen), but the style is
more accessible and concise, in keeping with the needs of
engineering students. The book outlines the shortest possible
path from no previous experience with programming to a set
of skills that allows the students to write simple programs for
solving common mathematical problems with numerical
methods in engineering and science courses. The emphasis
is on generic algorithms, clean design of programs, use of
functions, and automatic tests for verification.
A leitmotif in the evolution of programming paradigms has
been the level and extent of parametrisation that is facilitated
— the so-called genericity of the paradigm. The sorts of
parameters that can be envisaged in a programming
language range from simple values, like integers and ?oatingpoint numbers, through structured values, types and classes,
to kinds (the type of types and/or classes).Datatype-generic
programming is about parametrising programsby the structure
of the data that they manipulate. Toappreciatethe
importanceofdatatypegenericity,oneneedlooknofurther than
the internet. The internet is a massive repository of structured
data, but the structure is rarely exploited. For example,
compression of data can be much more e?ective if its
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structure is known, but most compression algorithms regard
the input data as simply a string of bits, and take no account
of its internal organisation. Datatypegenericprogrammingisaboutexploitingthestructureofdatawhen
it is relevant and ignoring it when it is not. Programming
languages most c- monly used at the present time do not
provide e?ective mechanisms for do- menting and
implementing datatype genericity. This volume is a
contribution towards improving the state of the art. The
emergence of datatype genericity can be traced back to the
late 1980s.
The Boost Graph Library (BGL) is the first C++ library to apply
the principles of generic programming to the construction of
the advanced data structures and algorithms used in graph
computations. Problems in such diverse areas as Internet
packet routing, molecular biology, scientific computing, and
telephone network design can be solved by using graph
theory. This book presents an in-depth description of the BGL
and provides working examples designed to illustrate the
application of BGL to these real-world problems. Written by
the BGL developers, The Boost Graph Library: User Guide
and Reference Manual gives you all the information you need
to take advantage of this powerful new library. Part I is a
complete user guide that begins by introducing graph
concepts, terminology, and generic graph algorithms. This
guide also takes the reader on a tour through the major
features of the BGL; all motivated with example problems.
Part II is a comprehensive reference manual that provides
complete documentation of all BGL concepts, algorithms, and
classes. Readers will find coverage of: Graph terminology
and concepts Generic programming techniques in C++
Shortest-path algorithms for Internet routing Network planning
problems using the minimum-spanning tree algorithms BGL
algorithms with implicitly defined graphs BGL Interfaces to
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other graph libraries BGL concepts and algorithms BGL
classes–graph, auxiliary, and adaptor Groundbreaking in its
scope, this book offers the key to unlocking the power of the
BGL for the C++ programmer looking to extend the reach of
generic programming beyond the Standard Template Library.
If you’re just learning how to program, Julia is an excellent
JIT-compiled, dynamically typed language with a clean
syntax. This hands-on guide uses Julia 1.0 to walk you
through programming one step at a time, beginning with basic
programming concepts before moving on to more advanced
capabilities, such as creating new types and multiple
dispatch. Designed from the beginning for high performance,
Julia is a general-purpose language ideal for not only
numerical analysis and computational science but also web
programming and scripting. Through exercises in each
chapter, you’ll try out programming concepts as you learn
them. Think Julia is perfect for students at the high school or
college level as well as self-learners and professionals who
need to learn programming basics. Start with the basics,
including language syntax and semantics Get a clear
definition of each programming concept Learn about values,
variables, statements, functions, and data structures in a
logical progression Discover how to work with files and
databases Understand types, methods, and multiple dispatch
Use debugging techniques to fix syntax, runtime, and
semantic errors Explore interface design and data structures
through case studies
"This book is a great introduction to the core principles of
generic programming for the experienced programmer. The
authors work through examples showing how to analyze the
requirements of an algorithm and make it as general as
possible. The book includes several programming "laws" of
particular interest to those building software components. The
authors show how programmers can become more effective
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by learning about the idea of abstraction and the math it relies
on. In an engaging and accessible fashion, they describe how
these mathematical results were first discovered and are
surprisingly useful in programming."--Publisher's website.

A comprehensive introduction to the tools,
techniques and applications of convex optimization.
This text develops a comprehensive theory of
programming languages based on type systems and
structural operational semantics. Language concepts
are precisely defined by their static and dynamic
semantics, presenting the essential tools both
intuitively and rigorously while relying on only
elementary mathematics. These tools are used to
analyze and prove properties of languages and
provide the framework for combining and comparing
language features. The broad range of concepts
includes fundamental data types such as sums and
products, polymorphic and abstract types, dynamic
typing, dynamic dispatch, subtyping and refinement
types, symbols and dynamic classification,
parallelism and cost semantics, and concurrency
and distribution. The methods are directly applicable
to language implementation, to the development of
logics for reasoning about programs, and to the
formal verification language properties such as type
safety. This thoroughly revised second edition
includes exercises at the end of nearly every chapter
and a new chapter on type refinements.
Advanced Metaprogramming in Classic C++ aims to
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be both an introduction and a reference to C++
template metaprogramming (TMP); TMP is
presented in the book as a set of techniques that will
bring a new style in C++ and make code
exceptionally clear and efficient. The book deals with
language aspects, design patterns, examples and
applications (seen as case studies). Special
emphasis is put on small reusable techniques that
will improve the quality of daily work. What makes
the book exceptional is the level of understanding of
the concepts involved imparted by the author. This is
not just a rote overview of metaprogramming. You
will truly understand difficult topics like static
assertions, how to write metafunctions, overload
resolution, lambda expressions, and many others.
More than that, you will work through them with
practical examples guided by the author's frank
explanations. This book requires you to think and to
learn and to understand the language so that you
can program at a higher level.
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
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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 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.
Shows how to combine mathematical finance and
object-oriented programming to practical effect.
R is the world's most popular language for
developing statistical software: Archaeologists use it
to track the spread of ancient civilizations, drug
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companies use it to discover which medications are
safe and effective, and actuaries use it to assess
financial risks and keep economies running
smoothly. The Art of R Programming takes you on a
guided tour of software development with R, from
basic types and data structures to advanced topics
like closures, recursion, and anonymous functions.
No statistical knowledge is required, and your
programming skills can range from hobbyist to pro.
Along the way, you'll learn about functional and
object-oriented programming, running mathematical
simulations, and rearranging complex data into
simpler, more useful formats. You'll also learn to:
–Create artful graphs to visualize complex data sets
and functions –Write more efficient code using
parallel R and vectorization –Interface R with C/C++
and Python for increased speed or functionality
–Find new R packages for text analysis, image
manipulation, and more –Squash annoying bugs with
advanced debugging techniques Whether you're
designing aircraft, forecasting the weather, or you
just need to tame your data, The Art of R
Programming is your guide to harnessing the power
of statistical computing.
Introduces programmers to the generic programming
paradigm and to the C++ Standard Template Library
and its use as an extensible framework for generic
and interoperable components. Explains ideas
underlying generic programming and shows how to
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create algorithms decoupled from the types and data
structures they operate on, and how to write more
efficient code that can be used and reused across
platforms. Assumes familiarity with C++ and
algorithms. Annotation copyrighted by Book News,
Inc., Portland, OR
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