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Preface

The mathematician and juggler Ronald L. Graham has likened the mastery of computer programming
to the mastery of juggling. The problem with juggling is that the balls go exactly where you throw
them. And the problem with computers is that they do exactly what you tell them.

This is a book about Mathematica and the Wolfram' Language™. Mathematica is a comprehensive
technical computing environment that has long been the flagship product of Wolfram Research. With
a functional programming language at its core, Mathematica is an ambitious project that has always
taken the long view regarding structure and design. And with 30 years of continuous development, it
has grown into something far beyond its original concept. Interactive mathematical typesetting
arrived in 1996, and dynamically interactive computation was incorporated in 2007. The introduction
of Wolfram Alpha® in 2009 brought natural language queries into the fold, and a decade of data
curation has brought in the entire world. The underlying symbolic language, now called the Wolfram
Language, has maintained its syntactical structure while permitting access to both natural language
inputs and a huge wealth of curated data and algorithms. It is a truly unique and powerful platform.

As software programs go, Mathematica is big—really big. We said that back in 1999 in the preface to
the first edition of this book. And it has gotten a good deal bigger since then. The printed user manual
was abandoned after version 5 as it was approaching 1000 pages in length. Now in version 12, the
program is many times larger. Yes, Mathematica will do exactly what you ask it to do, and it has the
potential to amaze and delight—but you have to know how to ask.

That’s where this book comes in. Originally intended as a supplementary text for high school and
college students using Mathematica in their mathematics classes, it introduces the reader to the
Wolfram Language in an order that roughly coincides with the usual mathematics curriculum. The
idea is to provide a coherent introduction to Mathematica that does not get ahead of itself mathemati-
cally. Most of the available reference materials make the assumption that the reader is thoroughly
familiar with the mathematical concepts underlying each Wolfram Language command and proce-
dure, many of which are rather advanced. This book does not. It presents Mathematica as a means not
only of solving mathematical problems, but of exploring and clarifying the underlying mathematical
ideas. It also provides examples of procedures that students will need to master, showing not just
individual commands, but sequences of commands that together accomplish a larger goal.

But a funny thing happened. While written primarily for students, the first editions were well-
received by many non-students who just wanted to learn Mathematica. Because the book follows the
standard mathematics curriculum, we were told, the presentation exudes a certain familiarity and
coherence. What better way to learn a computer language than to rediscover the beautiful ideas from
your foundational mathematics courses? In seeing how Mathematica deals with familiar concepts, its
underlying principles become clearer and more transparent.

1. www.wolfram.com
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Xii Preface

What’s New in this Edition?

The impetus for a third edition was driven by the software itself. Since the second edition we have
seen the launch of Wolfram Alpha?, the development of the Wolfram Knowledgebase and the
corresponding incorporation of Entities into the language, and the introduction of Mathematica
Online and cloud computing. Just as the second edition was rewritten from the ground up, so too
has the third edition been extensively revised to reflect these and other enhancements to the software.

In addition, a new chapter has been added (Chapter 9) on the topic of 3D printing. While Mathematica
has never been a CAD program, its inherent capabilities have been enhanced with the active develop-
ment of new tools for computational geometry, and the net result is impressive. The chapter provides
a fitting showcase for the techniques introduced earlier.

How to Use this Book

Of course, this is a printed book and as such is perfectly suitable for bedtime or beach reading. But in
most cases you will want to be interacting with Mathematica as you read the book. You can mimic the
inputs and then try variations.

The first chapter provides a brief tutorial for those just getting started with the software, be it a
desktop or cloud platform. The second delves a bit deeper into the fundamental design principles and
can be used as a reference for the rest of the book. Chapters 3 and 4 provide information on those
Mathematica commands and procedures relevant to the material in a precalculus course, including
some basic data science. Chapter 5 adds material relevant to single-variable calculus, and Chapter 6
deals with multivariable calculus. Chapter 7 introduces commands and procedures pertinent to the
material in a linear algebra course, and Chapter 8 provides an introduction to programming in the
Wolfram Language. Chapter 9 wraps things up with an introduction to 3D printing.

A Some sections of the text carry this warning sign. These sections provide slightly
more comprehensive information for the curious reader. They can be skipped by
less hardy souls.

Beginning in Chapter 3, each section has exercises. Solutions to every exercise can be freely down-
loaded from the Cambridge University Press website at www.cambridge.org/torrence3.

Mathematica runs on every major operating system, from Macs and PCs to machines running Linux®,
and with cloud-based versions it is now accessible from mobile touchscreen devices. For the most
part it works with admirable consistency across platforms. There are, however, a few procedures
(such as certain keyboard shortcuts) that are platform-specific. In such cases we have provided
specific information for both the Mac 0S® and Microsoft® Windows® platforms, as well as for cloud-
based environments. If you find yourself running Mathematica on some other platform, you can be
assured that the procedure you need is virtually identical to one of these.

2. www.wolframalpha.com
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