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Introduction

ATLAB is an amazing product that helps you perform math-related tasks

of all sorts using the same techniques that you’d use if you were per-

forming the task manually (using pencil and paper, slide rule, or abacus
if necessary, but more commonly using a calculator). However, MATLAB makes it
possible to perform these tasks at a speed that only a computer can provide. In
addition, using MATLAB reduces errors, streamlines many tasks, and makes you
more efficient.

More important, MATLAB makes sharing your efforts with others incredibly easy.
You can use Live Scripts to create report-like output that management can under-
stand, or to develop apps for coworkers to employ when performing their tasks.

MATLAB is also a big product with numerous tools and features that you might
never have used in the past. For example, instead of simply working with num-
bers, you have the ability to plot them in a variety of ways that help you commu-
nicate the significance of your data to other people. To get the most from MATLAB,
you really need a book like MATLAB For Dummies, 2nd Edition.

About This Book

The main purpose of MATLAB For Dummies, 2nd Edition is to reduce the learning
curve that comes with using a product that offers as much as MATLAB does. When
you first start MATLAB, you might become instantly overwhelmed by everything
you see. This book helps you get past that stage and become productive quickly so
that you can get back to performing amazing feats of math wizardry.

In addition, this book introduces you to techniques that you might not know about
or even consider because you haven’t been exposed to them before. For example,
MATLAB provides a rich plotting environment that helps you not only communi-
cate better but also present numeric information in a manner that helps others see
your perspective.

Using scripts and functions will also reduce the amount of work you have to do.

This book shows you how to create custom code, which you can use to customize
the environment to meet your specific needs. This edition introduces you to Live
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Scripts and Live Functions, which enable you to combine code and output into a
single report-like version that everyone can use, even if they don’t necessarily
understand the math. Using classes helps you package your code to make it easier
to reuse and understand. If you want to create a form of your code that is accessi-
ble to coworkers and people who may not want to know why something works,
just that it does, you can also discover apps and toolboxes.

After you’ve successfully installed MATLAB on whatever computer platform
you’re using, you start with the basics and work your way up. By the time you fin-
ish working through the examples in this book, you’ll be able to perform a range
of simple tasks in MATLAB that includes writing scripts, writing functions, creat-
ing plots, and performing advanced equation solving. No, you won’t be an expert,
but you will be able to use MATLAB to meet specific needs in the job
environment.

To make absorbing the concepts even easier, this book uses the following
conventions:

¥ Text that you're meant to type just as it appears in the book is bold. The
exception is when you're working through a step list: Because each step is
bold, the text to type is not bold.

3 When you see words in italics as part of a typing sequence, you need to
replace that value with something that works for you. For example, if you see
“Type Your Name and press Enter,” you need to replace Your Name with your
actual name.

3 Web addresses and programming code appear in monofont. If you're reading
a digital version of this book on a device connected to the Internet, note that
you can click the web address to visit that website, like this: https: //www.
dummies.com.

3 When you need to type command sequences, you see them separated by a
special arrow, like this: File=> New File. In this case, you go to the File menu
first and then select the New File entry on that menu. The result is that you
see a new file created.

Foolish Assumptions

You might find it difficult to believe that we’ve assumed anything about you —
after all, we haven’t even met you yet! Although most assumptions are indeed
foolish, we made these assumptions to provide a starting point for the book.
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Being familiar with the operating system platform you want to use is important
because the book doesn’t provide any guidance in this regard. (Chapter 2 does
provide MATLAB installation instructions.) You really do need to know how to
install applications, use applications, and generally work with your chosen plat-
form before you begin working with this book.

This book isn’t a math primer. Yes, you see lots of examples of complex math, but
the emphasis is on helping you use MATLAB to perform math tasks rather than
learn math theory. Chapter 1 helps you understand precisely what you need to
know from a math perspective in order to use this book successfully.

This book also assumes that you can access items on the Internet. Sprinkled
throughout are numerous references to online material that aren’t mandatory but
can enhance your learning experience. However, these added sources are useful
only if you actually find and use them.

Icons Used in This Book

TIP

®

WARNING

OLAOD,
TECHNICAL
STUFF

@

REMEMBER

As you read this book, you see icons in the margins that indicate material of inter-
est (or not, as the case may be). This section briefly describes each icon in this
book.

Tips are nice because they help you save time or perform some task without a lot
of extra work. The tips in this book are time-saving techniques or pointers to
resources that you should try in order to get the maximum benefit from MATLAB.

We don’t want to sound like angry parents or some kind of maniacs, but you
should avoid doing anything that’s marked with a Warning icon. Otherwise, you
might find that your application fails to work as expected, you get incorrect
answers from seemingly bulletproof equations, or (in the worst-case scenario)
you lose data.

Whenever you see this icon, think advanced tip or technique. You might find these
tidbits of useful information just too boring for words, or they could contain the
solution you need to get a program running. Skip these bits of information when-
ever you like.

If you don’t get anything else out of a particular chapter or section, remember the
material marked by this icon. This text usually contains an essential process or a
bit of information that you must know to work with MATLAB successfully.
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Beyond the Book

This book isn’t the end of your MATLAB experience — it’s really just the begin-
ning. We provide online content to make this book more flexible and better able to
meet your needs. That way, as we receive email from you, we can address ques-
tions and tell you how updates to either MATLAB or its associated add-ons affect
book content. In fact, you gain access to all these cool additions:

3 Cheat sheet: You remember using crib notes in school to make a better mark
on a test, don't you? You do? Well, a cheat sheet is sort of like that. It provides
you with some special notes about tasks that you can do with MATLAB that
not every other person knows. You can find the Cheat Sheet for this book at
www . dummies .com and entering MATLAB For Dummies, 2nd Edition in the
Search field. Click Cheat Sheets in the row of options under the book title.

¥ Errata: You can find errata by going to www . dummies . com/go/matlabfd2e.
Scroll under the image of the book cover to find the Errata link, if there is one.
In addition to errata, check out the blog posts with answers to reader
questions and demonstrations of useful book-related techniques athttp://
blog. johnmuellerbooks.com/.

3 Companion files: Hey! Who really wants to type all the code in the book and
reconstruct all those plots by hand? Most readers would prefer to spend their
time actually working with MATLAB and seeing the interesting things it can do,
rather than typing. Fortunately for you, the examples used in the book are
available for download. You can find these files by going to www.dummies.
com/go/matlabfd2e. Scroll under the image of the book cover to find the
Downloads link. Alternatively, you can obtain the source code at John Mueller
Books Writing with Style (http: //www. johnmuellerbooks.com/source-
code/). Just locate the book’s name and click the Download button.

Where to Go from Here

It’s time to start your MATLAB adventure! If you’re completely new to MATLAB,
you should start with Chapter 1 and progress through the book at a pace that
allows you to absorb as much of the material as possible.

If you’re a novice who’s in an absolute rush to get going with MATLAB as quickly
as possible, you could skip to Chapter 2 with the understanding that you may find
some topics a bit confusing later. Skipping to Chapter 3 is possible if you already
have MATLAB installed, but be sure to at least skim Chapter 2 so that you know
what assumptions we made writing this book.
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Readers who have some exposure to MATLAB can save reading time by moving
directly to Chapter 5. You can always go back to earlier chapters as necessary when
you have questions. However, it’s important that you understand how each tech-
nique works before moving to the next one. Every technique, coding example, and
procedure has important lessons for you, and you could miss vital content if you
start skipping too much information.
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Getting Started
With MATLAB



IN THIS PART ...

Considering what MATLAB can do for you
Getting MATLAB installed and ready for use
Working with the MATLAB interface

Interacting with the MATLAB files



IN THIS CHAPTER

» Understanding how MATLAB fits in as
a tool for performing math tasks

» Seeing where MATLAB is used today

» Discovering how to get the most from
MATLAB

» Overcoming the MATLAB learning
curve

Chapter 1

Introducing MATLAB and
Its Many Uses

ath is the basis of all our science and even some of our art. In fact, math
itself can be an art form — consider the beauty of fractals (a visual pres-
entation of a specialized equation). However, math is also abstract and

can be quite difficult and complex to understand and to use for practical purposes.
MATLAB makes performing math-related tasks easier. You use MATLAB to per-
form math-related tasks such as

»
»
»
»
»
»
»
»

Numerical computation
Visualization

Scripting

Application development
Machine learning

Deep learning

Signal processing

Other tasks allowed by its various toolboxes (see https: //www.mathworks.
com/help/thingspeak/matlab-toolbox-access.html for details)
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REMEMBER

This chapter introduces you to MATLAB, an application that performs a variety of
math tasks. It helps you understand the role that MATLAB can play in reducing the
overall complexity of math and in explaining math-related information to others
more easily. You also discover that many organizations and major developers use
MATLAB to perform real-world tasks in a manner that improves accuracy,
efficiency, and consistency. (A partial list of such tasks appears at https://
stackshare.io/matlab.) Of course, knowing how you can translate these benefits
of MATLAB to your own workplace is important.

Because MATLAB can do so much, it does have a learning curve. This chapter also
discusses what you can do to reduce the learning curve so that you become pro-
ductive much faster. The less time you spend learning about MATLAB, the more
time you spend applying math to your particular specialty, and the better the
results you achieve. Getting things done quickly and accurately is the overall goal
of MATLAB.

Putting MATLAB in Its Place

10

MATLAB is all about math. Yes, it’s a powerful tool and yes, it includes its own
language to make the execution of math-related tasks faster, easier, and more
consistent. However, when you get right down to it, the focus of MATLAB is the
math. For example, you could type 2 + 2 as an equation, and MATLAB would duti-
fully report the sum of 4 as output. Of course, no one would buy an application to
compute 2 + 2 — you could easily do that with a calculator. So you need to under-
stand just what MATLAB can do. The following sections help you put MATLAB into
perspective so that you can better understand how you can use it to perform com-
plex math tasks.

Understanding how MATLAB relates
to a Turing machine

Today’s computers are mostly Turing machines, named after the British mathe-
matician Alan Turing (1912-1954). The main emphasis of a Turing machine is
performing tasks step by step. A single processor performs one step at a time. It
may work on multiple tasks, but only a single step of a specific task is performed
at any given time. Knowing about the Turing machine orientation of computers is
important because MATLAB follows precisely the same strategy. It, too, performs
tasks one step at a time in a procedural fashion. In fact, you can download an
application that simulates a Turing machine using MATLAB at https://www.
mathworks.com/matlabcentral/fileexchange/23006-tur ing—-machine—-emulator.
The code is surprisingly short. (Note that the actual design of a computer relies on
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principles defined by John von Neumann; see https://cacm.acm.org/
magazines/2020/1/241712-von-neumann-thought-turings-universal-
machine-was-simple-and-neat/fulltext for details.)

UNDERSTANDING HOW COMPUTERS WORK

Many older programmers are geeks who punched cards before TVs had transistors.
One advantage of punching cards is getting to physically touch and feel the computer’s
instructions and data. This physicality gave programmers a good understanding of what
happens when a program runs.

Today, the instructions and data are stored as charges of electrons in tiny pieces of sili-
con too small to be seen through even the most powerful optical microscope. Today's
computers can handle much more information much more quickly than early
machines. But the way they use that information is basically the same as early
computers.

In those old card decks, programmers wrote one instruction on each card. After com-
pleting all the instructions, they put the data cards into a card reader. The computer
read a card, and the computer did what the card told it to do: Get some data, get more
data, add it together, divide, and so on until all the instructions were executed.

A series of instructions is a program. The following figure shows a basic schematic block
diagram of how a computer works.

Instruction 1 Print if
Instruction 2 instruction

K says to
Instruction 3 Gettl " CPU

e Central Processing Unit

Add, subtract, get data,
store data, print, or do
Get data if whatever the instruction

Datal | :
Data 2 instruction says to says to do User input
Data 3 S
Store data if
instruction says
to

(continued)
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(continued)
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REMEMBER

Unchanged from the old days, when cards were read one at a time, computer instruc-
tions continue to be read one at a time at a low level (think machine code). The instruc-
tion is executed, and then the computer goes to the next instruction. MATLAB executes
programs in this manner as well.

Don't confuse the one-instruction-after-another approach with parallel programming.
A parallel program relies on individual processors working in tandem to make applica-
tion execution faster, but the instructions still execute one at a time on each processor.
You can employ parallel programming in MATLAB using the Parallel Computing
Toolbox, described at https: //www.mathworks.com/products/parallel-
computing.html.

It's important to realize that the flow of a program can change. Computers can make
decisions based on a specific criterion (based on one comparison even when an expres-
sion contains multiple comparisons), such as whether something is true or false, and
take the route indicated for that decision. For example, when the computer has read all
the data for a task, the program tells the computer to quit reading data and start doing
calculations. One way to map how the computer executes programs is called a flow
chart, which is similar to a road map with intersections where decisions must be made.
MATLAB relies on well-designed flow charts to make it easy to see what the computer
will do, when it will do it, and how it will accomplish the required tasks.

The whole concept of a program may seem foreign to many — something that only
geeks would ever love — but you've already used the concept of a program before.
When using a calculator, you first think of the steps and numbers you want to enter and
in what sequence to enter them to solve your problem. A program, including a MATLAB
program, is simply a sequence of similar steps stored in a file that the computer reads
and executes one at a time. You don't need to fear computer programming — you've
probably done something very similar quite often and can easily do it again.

Don’t confuse the underlying computer, which relies on machine code, with the
high-level programming languages used to create applications for it. Even though
the programs that drive the computer may be designed to give the illusion of some
other technique, called a programming paradigm, when you look at how the com-
puter works at a low level, you see that it goes step by step. (In fact, some lan-
guages support multiple programming paradigms, as described at https://blog.
newrelic.com/engineering/python-programming-styles/.) If you’ve never
learned how computers run programs, this information serves as meaningful
background. Refer to the nearby sidebar “Understanding how computers work”

for a discussion of this important background information.
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